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Topic wise Analysis of Examples and Questions

NCERT TEXT BOOK

Chapters Concepts Number of Questions for Total
revision
Questions Questions
From Solved From
Examples Exercise
01 Relations & Functions 15 25 40
02 Inverse Trigonometric Functions 05 09 14
03 Matrices & Determinants 06 25 31
04 Continuity& Differentiability 08 21 29
05 Application of Derivative 06 14 20
06 Indefinite Integrals drF 45 62
07 Applications of Integration 05 09 14
08 Differential Equations 07 19 26
09 Vector Algebra 07 18 25
10 Three Dimensional Geometry 07 12 19
11 Linear Programming 09 12 21
12 Probability 19 27 46
TOTAL 111 236 347




Detail of the concepts to be mastered by every child of class XI1 with
exercises and examples of NCERT Text Book.

SYMBOLS USED

* . Important Questions, ** :Very Important Questions,

*** : Very-Very Important Questions

S.No Topic Concepts Degree of Refrences
importance | NCERT Text Book XII Ed.
2007
1 | Relations & | (i) .Domain, Co-domain & * (Previous Knowledge)
Functions Range of a relation
(ii).Types of relations ol Ex 1.1 Q.No- 5,9,12
(iii).One-one , onto & inverse ofa ikl Ex 1.2 Q.No-7,9
function
(iv).Composition of function * Ex 1.3 QNo- 7,9,13
(v).Binary Operations P Example 45
Ex 1.4 QNo- 5,11
2 | Inverse (i).Principal value branch Table % Ex 2.1 QNo- 11, 14
Trigonometric| (ii). Properties of Inverse - Ex 2.2 QNo- 7,13, 15
Functions Trigonometric Functions Misc Ex Q.N0.9,10,11,12
3 Matrices & (i) Order, Addition, ol Ex3.1-Q.No 4,6
Determinants | Multiplication and transpose of Ex 3.2-Q.No0 7,9,13,17,18
matrices Ex 3.3 -Q.No 10
(i) Cofactors &Adjoint of a ** Ex4.4-Q.Nob5

matrix

Ex4.5-Q.No 12,13,17,18

(iii)Inverse of a matrix &
applications

*k*

Ex 4.6 -Q.No 15,16
Example —29,30,32 ,33
MiscEx 4,Q.No4,5,8,12,15

(iv)To find difference between
Al, |adjiA |,
kA |, |A.adjA |

Ex 4.1 -Q.No0 3,4,7,8

(v) Properties of Determinants

**

Ex 4.2-Q.No 11,12,13
Example —16,18

Continuity&

(1).Limit of a function

Differentiability|

(i1).Continuity

*k*k

Ex 5.1 Q.No- 21, 26,30

(iii).Differentiation

Ex 5.2 Q.No- 6
Ex 5.3 Q.No- 4,7,13

(iv).Logrithmic Differentiation

*k*k

Ex 5.5 Q.No- 6,9,10,15

(v) Parametric Differentiation

**k*

Ex 5.6 Q.No-7,8,10,11

(vi). Second order derivatives

*k*k

Ex 5.7 Q.No- 14,16,17
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(vii). M. V.Th

**

Ex 5.8 Q.No- 3,4

Application of

(i).Rate of change

Example 5Ex 6.1 Q.No- 9,11

Derivative. (if).Increasing & decreasing kel Ex 6.2 ,Q.No- 6 Example 12,13
functions
(iii). Tangents & normal ** Ex 6.3 ,Q.No- 5,8,13,15,23
(iv).Approximations * Ex 6.4,Q.No- 1,3
(v) Maxima & Minima il Ex 6.5, Q.No- 8,22,23,25
Example 35,36,37
Indefinite (i) Integration by substitution * Exp 5&6 Page301,303
Integrals (ii) Application of trigonometric ** Ex 7 Page 306, Exercise
function in integrals 7.4Q13&0Q24
(iii) Integration of some i Edition Exp 8, 9, 10 Page
particular function 311,312Exercise 7.4 Q
I dx J- dx 3,4,8,9,13&23
x?+a? Vx? +a? ,
J' 1 dx 1J. : dx
Va2 —x? ax“ +bx+c
J‘ dx
vax? +bx +c
(px+q)dx
ax? +bx+c
J- (px+q)dx
Vax? +bx+c
(iv) Integration using Partial Foxx EditionExp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15
Page320
(v) Integration by Parts o Exp 18,19&20 Page 325
(vi)Some Special Integrals e Exp 23 &24 Page 329
I aZ +x?2 dx,J‘\/x2 —a?dx
(vii) Miscellaneous Questions i Solved Ex.41
Definite (ix) Definite integrals as a limit ** Exp 25 &26 Page 333, 334
Integrals of sum Q3, Q5 & Q6 Exercise 7.8

(x) Properties of definite
Integrals

*k*k

Exp 31 Page 343*,Exp
32*,34&35 page 344 Exp
36*Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21

(xi) Integration of modulus

**

Exp 30 Page 343,Exp 43 Page




function

351 Q5& Q6 Exercise 7.11

Applications | (i)Area under Simple Curves * Ex.8.1Q.1,2,5
of _ (ii) Area of the region enclosed okl Ex.8.1Q 10,11 Misc.Ex. Q7
Integration | petween Parabola and line
(iii) Area of the region enclosed okl Example 8, page 369Misc.Ex.
between Ellipse and line 8
(iv) Area of the region enclosed il Ex.8.1Q6
between Circle and line
(v) Area of the region enclosed kel Ex 8.2 Q1, Misc.Ex.Q 15
between Circle and parabola
(vi) Area of the region enclosed il Example 10, page370EXx 8.2
between Two Circles Q2
(vii) Area of the region il Example 6, page36
enclosed between Two
parabolas
(viii) Area of triangle when el Example 9, page370Ex 8.2 Q4
vertices are given
(ix) Area of triangle when sides il Ex 8.2 Q5 ,Misc.Ex. Q 14
are given
(x) Miscellaneous Questions il Example 10,
page374Misc.Ex.Q 4, 12
Differential | (i) Order and degree of a 2 Q. 3,5,6 pg 382
Equations differential equation
2.General and particular ** Ex. 2,3 pg384
solutions of a differential
equation
3.Formation of differential * Q. 7,8,10 pg 391
equation whose general solution
IS given
4.Solution of differential * Q.4,6,10 pg 396
equation by the method of
separation of variables
5.Homogeneous differential ** Q. 3,6,12 pg 406
equation of first order and first
degree
Solution of differential equation il Q.4,5,10,14 pg 413,414
of the type dy/dx +py=q where
p and g are functions of x
And solution of differential
equation of the type
dx/dy+px=q where p and g are
functions of y
Vector (i)VVector and scalars * Q2 pg 428
Algebra (if)Direction ratio and direction * Q12,13 pg 440
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cosines

(iii)Unit vector ** Ex 6,8 Pg 436
(iv)Position vector of a point *x Q 15 Pg 440
and collinear vectors Q 11 Pg440
Q 16 Pg448
(v)Dot product of two vectors ** Q6,13 Pg445
(vi)Projection of a vector el Ex 16 Pg 445
(vii)Cross product of two ** Q12 Pg458
Vectors
(viii)Area of a triangle * Q9 Pg 454
(ix)Area of a parallelogram * Q 10 Pg 455

10 | Three (i)Direction Ratios and * Ex No 2 Pg -466
Dimensional | Direction Cosines Ex No5 Pg - 467
Geometry Ex No 14 Pg - 480

(if)Cartesian and Vector i Ex No 8 Pg -470
equation of a line in space & QN.6,7,-Pg477
conversion of one into another QN 9-Pg478
form
(iii) Co-planer and skew lines * Ex No 29 Pg -496
(iv)Shortest distance between il Ex No 12 Pg -476
two lines QN. 16,17 -Pg 478
(v)Cartesian and Vector a8 Ex No 17 Pg -482
equation of a plane in space & Ex No 18 Pg — 484
conversion of one into another Ex No 19 Pg — 485
form Ex No 27 Pg — 495
QN. 19, 20 - Pg 499
(vi)Angle Between Ex No 9 Pg -472
Q) Two lines * QN.11-Pg478
(i)  Two planes * Ex No 26 Pg — 494
(iii))  Line & plane ** QN. 12 -Pg 494
Ex No 25 Pg - 492
(vii)Distance of a point from a ** Q No 18 Pg -499
plane Q No 14 Pg — 494
(viii)Distance measures parallel **
to plane and parallel to line
(ix)Equation of a plane through falaie Q No 10 Pg -493
the intersection of two planes
(x)Foot of perpendicular and *x Ex. N 16 Pg 481
image with respect to a line and
plane

11 | Linear (i) LPP and its Mathematical ** Articles 12.2 and 12.2.1
Programmin | Formulation
g (i) Graphical method of solving ** Article 12.2.2

LPP (bounded and unbounded
solutions)

Solved Examples 1to 5
Q. Nos5to 8 Ex.12.1




(iii) Types of problems
(a) Diet Problem

*k*k

Q.Nos1,2and 9 Ex. 12.2
Solved Example 9
Q. Nos 2 and 3 Misc. Ex.

(b) Manufacturing Problem

*k*

Solved Example 8

Q. Nos 3,4,5,6,7 of Ex. 12.2
Solved Examplel0

Q. Nos 4 & 10 Misc. Ex.

(c) Allocation Problem

**

Solved Example 7
Q. No 10 Ex.12.2,
Q. No 5 & 8 Misc. Ex.

(d) Transportation Problem

Solved Examplell
Q. Nos 6 & 7 Misc. Ex.

(e) Miscellaneous Problems

**

Q.No 8 Ex. 12.2

12

Probability

(1) Conditional Probability

*k*k

Article 13.2 and 13.2.1
Solved Examples 1 to 6
Q.Nos 1land5to 15 Ex. 13.1

(i)Multiplication theorem on
probability

**

Article 13.3
SolvedExamples 8 & 9
Q.Nos 2,3,1314 & 16
Ex.13.2

(iii) Independent Events

*k*

Article 13.4

Solved Examples 10 to 14
Q.Nos 1,6,7,8and 11
Ex.13.2

(iv) Baye’s theorem, partition of
sample space and Theorem of
total probability

*k*

Articles 13.5,13.5.1, 13.5.2
Solved Examples 15 to 21, 33
& 37 ,Q.Nos1to12 Ex.13.3
Q. Nos 13 & 16 Misc. Ex.

(v) Random variables &
probability distribution
Mean & variance of random
variables

*k*

Articles 13.6, 13.6.1, 13.6.2
& 13.6.2

Solved Examples 24 to 29
Q.Nos1l&4tol5Ex.13.4

(vi) Bernoulli,s trials and
Binomial Distribution

*k*k

Articles 13.7,13.7.1 & 13.7.2
Solved Examples 31 & 32
Q.Nos1to 13 Ex.13.5




TOPIC 1
RELATIONS & FUNCTIONS
SCHEMATIC DIAGRAM

Topic Concepts Degree of References
importance | NCERT Text Book XII Ed. 2007
Relations & | (i).Domain, Co domain & * (Previous Knowledge)
Functions | Range of a relation
(i1). Types of relations ke Ex 1.1 Q.No-5,9,12
(iii).One-one , onto & inverse ikl Ex 1.2 Q.No- 7,9
of a function
(iv).Composition of function * Ex 1.3 QNo- 7,9,13
(v).Binary Operations il Example 45
Ex 1.4 QNo- 5,11

SOME IMPORTANT RESULTS/CONCEPTS
** A relation Rinaset A is called
(i) reflexive, if (a, a) € R, for every a€ A,
(if) symmetric, if (a;, @;) € R implies that (a2, a;)€ R, for all a;, a,€ A.
(ii)transitive, if (a1, a2) € R and (az, az)€ R implies that (a;, as)€ R, for all a;, az, az€ A.
** Equivalence Relation : R is equivalence if it is reflexive, symmetric and transitive.

** Function :A relation f : A —B is said to be a function if every element of A is correlatedto unique
element in B.
* A'is domain
* B is codomain
* For any x element x € A, function f correlates it to an element in B, which is denoted by f(x)and is
called image of x under f . Again if y=f(x), then x is called as pre-image of y.
* Range = {f(x) | x € A }. Range — Codomain
* The largest possible domain of a function is called domain of definition.
**Composite function :
Let two functions be definedasf: A— Band g: B — C. Then we can define a function
¢: A —>C by setting ¢ (x) = g{f(x)} where xe A, f(x) €B, g{f(x)} €C. This function
¢ A —C is called the composite function of f and g in that order and we write. ¢ = gof.




** Different type of functions : Let f : A —B be a function.

*fis one to one (injective) mapping, if any two different elements in A is always correlated to

different elements in B, i.e. X3# Xo= f(X1) = f(X2)or, f(x1) = f(X2) = X1 =X2

*fis many one mapping, if 3 at least two elements in A such that their images are same.
* fis onto mapping (subjective), if each element in B is having at least one preimage.
*f is into mapping if range < codomain.
* fis bijective mapping if it is both one to one and onto.
** Binary operation : A binary operation * on a set A is a function * : A x A — A. We denote

*(a, b) by a *b.

* A binary operation ‘*’ on A is a rule that associates with every ordered pair (a, b) of AX A a
unique element a *b.

* An operation ‘*’ on a is said to be commutative iffa*b=b*aVva,b e A

* An operation ‘*’ on a is said to be associative iff @*b)*c=a*(b*c)Va,b,ceA.
* Given a binary operation * : A x A — A, an element e € A, if it exists, is called identity for the
operation *, ifa*e =a=¢e *a, Va € A.

* Given a binary operation * : A x A — A with the identity element e in A, an element a € A is said
to be invertible with respect to the operation*, if there exists an element b in A such that
a*b=e=b+aandbis called the inverse of a and is denoted by a*.

ASSIGNMENTS

(i) Domain , Co domain & Range of a relation
LEVEL |
1. IfA=1{1,2,3,4,5}, write the relation a R b such thata+b =28, a ,b € A. Write the domain,
range & co-domain.
2. Define a relation R on the set N of natural numbers by
R={(x,y) :y =x+7, xis a natural number lesst han 4 ; x, y € N}.
Write down the domain and the range.

2. Types of relations

LEVEL 11
1. LetR be the relation in the set N givenby R={(a,b)la=b-2,b>6}
Whether the relation is reflexive or not ?justify your answer.
2. Show that the relation R in the set N given by R = {(a, b)| ais divisibleby b ,a,b N}
is reflexive and transitive but not symmetric.
3. Let R be the relation in the set N given by R = {(a ,b)| a > b} Show that the relation is neither
reflexive nor symmetric but transitive.
4. LetR be the relation on R defined as (a, b) eR iff 1+ab>0 VabeR.
(a) Show that R is symmetric.
(b) Show that R is reflexive.
(c) Show that R is not transitive.
5. Check whether the relation R is reflexive, symmetric and transitive.
R={(x,y)x-3y=0}onA={1,2,3.......... 13, 14}.



LEVEL 11

1. Show that the relationRon A A={ X|x eZ,0<x<12} ,

R ={(a,b): |a - b|] is multiple of 3.} is an equivalence relation.

2.Let N be the set of all natural numbers & R be the relationon N x N defined by

3.

4.

5.

{(@a,b)R(c,d)iff a+d=b+c} Show that R is an equivalence relation.

Show that the relation R in the set A of all polygons as:

R ={(P1,P2), P1& P, have the same number of sides} is an equivalence relation. What
is the set of all elements in A related to the right triangle T with sides 3,4 &5 ?
Show that the relation Ron A A={ X|x €Z,0<x<12} ,

R ={(a,b): |a - b| is multiple of 3.} is an equivalence relation.

Let N be the set of all natural numbers & R be the relationon N x N defined by
{(a,b)R(c,d)iff a+d=b+c}. Show thatR is an equivalence relation. [CBSE 2010]
Let A = Set of all triangles in a plane and R is defined by R={(T1,T,) : T1,T,e A& T;~T,}
Show that the R is equivalence relation. Consider the right angled As, Ty with size 3,4,5;

T, with size 5,12,13; T3 with side 6,8,10; Which of the pairs are related?

(ii)One-one , onto & inverse of a function

1.

2

LEVEL I

If f(x) = x% —x 2, then find f(L/x).
Show that the function f: R>R defined by f(x)=x? is neither one-one nor onto.

Show that the function f: N-=>N given by f(x)=2x is one-one but not onto.
1, if x>0
Show that the signum function f: R>R given by:f(x) =41 0, if x=0
-1 if x<0
is neither one-one nor onto.

Let A={-1,0,1} and B = {0,1}. State whether the function f: A — B defined by f(x) = X2
ishijective .

6. Let f(x) = X—‘i . x# -1, then find F1(x)

X+
LEVEL Il
1. LetA ={1,2,3}, B={4,5,6,7}and letf = {(1,4),(2,5), (3,6)} be afunction from A to B.
State whether f is one-one or not. [CBSE2011]
2x -7

2. If f: R>R defined as f(x) =

is an invertible function . Find f ™(x).

3. Write the number of all one-one functions on the set A={a, b, c} to itself.
4. Show that function f :R->R defined by f(x)= 7— 2x® for all x <R is bijective.

3Xx+5

5. If f: R>R is defined by f(x)= — Find f ™.

11



LEVEL Il

2x -1

1.Show that the function f: R>R defined by f(x) = Xe R is one- one & onto function. Also

find the f .
2.Consider a function f :R.>[-5, ) defined f(x) = 9x*+6x — 5. Show that f is invertible &

fy) = —“y+36_1 , where R, = (0,00).

3.Consider a function f: R>R given by f(x) = 4x + 3. Show that f is invertible & f *: R>R
-3
with f(y)= e
4. Show that f: R>R defined by f(x)= x>+4 is one-one, onto. Show that ™ (x)=(x— 4)**.
5. Let A=R—{3}and B =R —{I}. Consider the function f : A — B defined by

f(x)= (X—_gj Show that f is one one onto and hence find .  [CBSE2012]
X J—

1 if xisodd .
6. Show that f: N — N defined by f(x) = X _I X_I is both one one onto.
x =1, if X is even

[CBSE2012]

(iv) Composition of functions

LEVEL |
1. If f(x) = e and g(x) = log Vx , x > 0, find
@ (Ff+9)x) (GO)(F.9)x) (c) fog(x) (d) gof(x).
2.1F 500 = X221 then show that (a) f(lj - fx) (b) f(-l) - -t
X+1 X x)  f(x)
LEVEL Il

1. Letf,g: R>R bedefined by f(x)=|x| & g(x) = [x] where [x] denotes the greatest
integer function. Findfog(5/2) & go f(-V2).

2. Letf(x) :X—_l . Then find f(f(x))
X+1

3. Ify=f(x) :Z”)‘(—+g then find (fof)(x) i.e. f(y)

4. Letf:R —R be defined as f(x) = 10x +7.Find the function g : R — Rsuch that
gof(x)=fog(x) = Ig [CBSE2011]

1
5. If f:R —R be defined as f(x) = (3-x")2, then find fo ().

[CBSE2010]
6. Letf:R>R&g: ROR be defined as f(x) = x* , g(x) = 2x — 3 . Find fog(x).
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(v)Binary Operations

LEVEL |
1. Let™* be the binary operation on N given by a*b = LCM of a &b . Find 3*5.
2. Let *be the binary on N given by a*b =HCF of {a ,b} ,a,beN. Find 20*16.

3. Let * be a binary operation on the set Q of rational numbers definedas a* b = a .
Write the identity of *, if any.
4. If a binary operation “*’ on the set of integer Z , is defined by a * b = a + 3b?
Then find the value of 2 * 4.
LEVEL 2
1. Let A= NxN & * be the binary operation on A defined by (a ,b) * (c ,d) = (a+c, b+d)
Show that *is  (a) Commutative (b) Associative (c) Find identity for * on A, if any.

2. Let A=QxQ. Let * be a binary operation on A defined by (a,b)*(c,d)= (ac , ad+b).
Find: (i) the identity element of A (ii) the invertible element of A.
3. Examine which of the following is a binary operation

a+b a+b

()a*b=""=: abEN (i) a*b=""—a b€ Q

For binary operation check commutative & associative law.
LEVEL 3
1l.Let A=NxXN & * be abinary operation on A defined by (a,b) x (c,d) =(ac, bd)
Vv (a,b),(c,d) ENxN (i) Find (2,3) * (4,1)
(i) Find [(2,3)*(4,1)]*(3,5) and (2,3)*[(4,1)* (3,5)] & show they are equal
(iii) Show that * is commutative & associative on A.
a+b, if a+b<6
a+b—-6, a+b>6
Show that zero in the identity for this operation & each element of the set is invertible
with 6 — a being the inverse of a. [CBSE2011]
3. Consider the binary operations * :R X R — Rand 0 : R x R — R defined as a *b = |a— b|

and ao b =a, Va, b €R. Show that *is commutative but not associative, o is associative but
not commutative. [CBSE2012]

2. Define a binary operation * on the set {0,1,2,3,4,5}asa* b = {

Questions for self evaluation

1. Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : |a—Db| is even}, is an
equivalence relation. Show that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other. But no element of {1, 3, 5} is related to any element
of {2, 4}.
2. Show that each of the relation Rinthe set A={x eZ: 0<x <12}, given by
R ={(a, b) : |]a— b| is a multiple of 4} is an equivalence relation. Find the set of all elements related
to 1.
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3. Show that the relation R defined in the set A of all triangles as R = {(T1, T») : Ty is similar to T}, is
equivalence relation. Consider three right angle triangles T1 with sides 3, 4, 5, T, with sides 5, 12,
13 and T3 with sides 6, 8, 10. Which triangles among T, T, and Tj are related?

4. If Ry and R; are equivalence relations in a set A, show that R; m R; is also an equivalence relation.

5. Let A=R - {3} and B =R — {1}. Consider the function f : A — B defined by f (x) :(X—_ij

Is f one-one and onto? Justify your answer.
6. Consider f :R+—[—5, o) given by f (x) = 9x* + 6x — 5. Show that f is invertible and findf .
7.0n R — {1} abinary operation ‘+” is defined as a b = a + b — ab. Prove that ‘+” is commutative
and associative. Find the identity element for ‘+’.Also prove that every element of R — {1} is
invertible.
8. If A= QxQ and ‘~’ be a binary operation defined by (a, b) = (¢, d) = (ac, b + ad),
for (a, b), (¢, d) € A .Then with respect to ‘«> on A
(1) examine whether ‘+’ is commutative & associative
(i) find the identity element in A,
(ii) find the invertible elements of A.

14



TOPIC 2

INVERSE TRIGONOMETRIC FUNCTIONS
SCHEMATIC DIAGRAM

Topic Concepts Degree of References
importance | NCERT Text Book XI Ed. 2007
Inverse (1).Principal value branch *x Ex 2.1 QNo- 11, 14
Trigonometric | Table
Functions (ii). Properties of Inverse ikl Ex 2.2 Q No-7,13, 15
Trigonometric Functions Misc Ex Q.No. 9,10,11,12

SOME IMPORTANT RESULTS/CONCEPTS
*Domain & Range of the Inverse Trigonometric Function :

Functions Domain Range (Principal value Branch )
. sin”t [-1,1] [-n/2,m/2]
i cost: [1.1] [0, 7]
i cosec™': R-(-11) [ n/2,n/2]-{0}
iv. sec R-(-11) [0, 7] {r/2}
V. tan™: R (-n/2,n/2)
Vi cot *: R (0,7)

*Propertiesof Inverse Trigonometric Function

1. (i) sin"}(sinx)=x & sin (sinflx): X ji.cos*(cos x)=x & cos (cosflx)= X
jii.tan*(tanx)=x & tan (tanflx): X iv.cot*(cot x)=x & cot (cotflx): X
V. sec'(secx)=x & sec (sec‘lx): X vi.cosec '(cosecx)=x & cosec (cos ec‘lx)z X
. . a1 . 41 .. _ 41 _ _
2. i. sin"'x=cosec = &sin"'x=cosec™ =  ii.cos " x=sec” = & sec ' x=cos '~
X X X X
_ 41 _ 11
jii. tan " x=cot " = & cot " x=tan"" =
X X
3. i sin?(=x)=-sin'x iv cos (= x)=n—cos " x
ii. tan(— x)=—tan"'x v sec !(— x)=n—sec ' x
iii. cosec™(~ x)=—cosec'x vi cot *(— x)=n—cot " x
. . — T .. — _ T
4.1 sinTtx+cos 1x=§ ii. tan™" x +cot 1x=§

-1 -1 _n
Il. COSeC "X+SecC X—E
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2
5. 2tan‘1x=tan—1( 2X2)=cos‘1 1 XZ =sin‘1( ZXZJ
1-x 1+X 1+X

6. tan1x+tan1y:tan1(uj if xy <1
1-xy
tan‘1x+tan‘1y:n+tan‘1(u) if xy>1
1-xy
tanlx—tanly:tanl(lx;yj if xy>-1
+Xy

ASSIGNMENTS
(i). Principal value branch Table

LEVEL |
Write the principal value of the following :
1.cos ! ﬁ 2.sin_1[—1j
2 2
_ _ 1
3.tan1(-+/3 4.cos 1[— —j
(-42) 4
LEVEL Il
Write the principal value of the following :
1. cos_l[cos%n) +sin‘l[sin %nj [CBSE 2011] 2. sin_l(sin 4—5nj

3.cos _1[cos %TCJ

(ii). Properties of Inverse Trigonometric Functions

LEVEL |
1. Evaluate cot [tan_l a+cot™t a]
2.Prove 3sintx :sin_1(3x—4x3)
3. Find x ifsec_l(ﬁ)+ cosec *x =g
LEVEL Il
1. Write the following in simplest form : tan{@} X #0
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2. Prove that sin_1£ +sin_1§ = tan_lz
17 5

36
3. Prove that tan™ 1 +tan~t 1 +tan~t 1 +tan~t 1 T
3 8 4-
4.Prove that 2tan_l(%]+ tan_l[%j = tan_l[%j [CBSE 2011]
5. Prove thatsin‘{ﬁj + sin—1(§j = cos‘l(ﬁj [CBSE 2012]
17 5 85
LEVEL Il

1. Prove that cot‘l{\/“smx+\/1_SmXJ=§, X ( n]

el 0,=
J1+sinx —+/1—sinx

4
«/1+x—\/1—xj nl 4

=——-200S "X CBSE 2011
N1+ X +41-X 4 [ ]

3. Solvetan * 2x+tan *3x =1/ 4

2. Prove that tan‘l(

4. Solvetan 2(x +1)+ tan "} (x —1)=tan 1 —

5.Solve tan™ X—1+tan‘1x—+l—f
+2 4
6. Prove that tan 1( - j _ 1| (_E,Ej [CBSE 2012]
1+sinx) 4 2° 2 2

Questions for self evaluation

1. Prove that sin*l£+cos’l 3_ =tant— 63
13 5 16
2. Prove that tan YirX V=X T 1 o X, X€|:—i,1}
1+ X ++4/1-X T4 2 J2
3. Prove that sin’lE+cos 4+tan’l 63 =x
13 5 16

4. Prove that tan*1+tan™*2+tan*3=mn

5. Prove that tanl[XJ tan(x yJ T
y X+Yy 4

6. Write in the simplest form cos{Ztan‘l( P—Xj}



7. Solve t<51n‘1x—_1+tan—1X_Jr1 _nT
X—2 X+2 4

8. Solve tan'2x+tan*3x =n/4
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TOPIC 3
MATRICES & DETERMINANTS
SCHEMATIC DIAGRAM

Topic Concepts Degree of References
importance | NCERT Text Book XI Ed. 2007
Matrices & (i) Order, Addition, il Ex 3.1 -Q.No 4,6
Determinants | Multiplication and transpose Ex 3.2 -Q.No 7,9,13,17,18
of matrices Ex 3.3-Q.No 10
(i) Cofactors &Adjoint of a *x Ex4.4-Q.No5
matrix Ex 4.5-Q.No 12,13,17,18
(iii)Inverse of a matrix & ikl Ex 4.6 -Q.No 15,16
applications Example —29,30,32 ,33
MiscEx 4-Q.No0 4,5,8,12,15
(iv)To find difference between * Ex 4.1 -Q.No 3,4,7,8
Al |adiA [,
kA |, | A.adjA |
(v) Properties of ** Ex 4.2-Q.No 11,12,13
Determinants Example -16,18

SOME IMPORTANT RESULTS/CONCEPTS

A matrix is a rectangular array of m xn numbers arranged in m rows and n columns.

ayy agp d1n
a Qppennnnnn. d . .

A=A 22 2n OR A= [a;]p,, Where i=1,2...m;j=12,..n
Qn1  Apgeeeeeee-Amn |

* Row Matrix: A matrix which has one row is called row matrix. A =[a;],.,
* Column Matrix : A matrix which has one column is called column matrix. A=[a;],,.,-

* Square Matrix: A matrix in which number of rows are equal to number of columns, is called a
square matrix A=[a;],.n
* Diagonal Matrix : A square matrix is called a Diagonal Matrix if all the elements, except the diagonal
elements are zero. A=[a;],.,, where a; =0,i=].
aj# 0,i=j.
* Scalar Matrix: A square matrix is called scalar matrix it all the elements, except diagonal elements
are zero and diagonal elements are same non-zero quantity.

A:[aij]nxn y Whel’e a” = 0 y |¢J
* |dentity or Unit Matrix : A square matrix in which all the non diagonal elements are zero and diagonal
elements are unity is called identity or unit matrix.
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* Null Matrices : A matrices in which all element are zero.

* Equal Matrices : Two matrices are said to be equal if they have same order and all their
corresponding elements are equal.

* Transpose of matrix : If A is the given matrix, then the matrix obtained by interchanging the rows

and columns is called the transpose of a matrix.\

* Properties of Transpose :

If A & B are matrices such that their sum & product are defined, then
0.(AT) =A (ii).(A+B) =AT+B’ (iii). (KAT)= K.AT where K is a scalar.
(iv).(AB)" =B"A"T (v).(ABC)' =C'B'A".

* Symmetric Matrix : A square matrix is said to be symmetricif A= AT ie. If A=[a then

a; =aj foralli, j. Also elements of the symmetric matrix are symmetric about the main diagonal

* Skew symmetric Matrix : A square matrix is said to be skew symmetric if AT = -A.

If A=[a;] then a; =—a;; forall i, j.

*Singular matrix:A square matrix ‘A’ of order ‘n’ is said to be singular, if | A| = 0.

* Non -Singular matrix : A square matrix ‘A’ of order ‘n’ is said to be non-singular, if | A| = 0.

ij]mxm’
mxm?

*Product of matrices:
Q) If A & B are two matrices, then product AB is defined, if

Number of column of A = number of rows of B.
ie. A =[aij] B =[bjk] then AB = AB=[C, ]

mxn ! nxp mxp *

(i) Product of matrices is not commutative. i.e. AB = BA.
(iii)  Product of matrices is associative. i.e A(BC) = (AB)C

(iv) Product of matrices is distributive over addition.
*Adjoint of matrix :
If A=[a;] be an-square matrix then transpose of a matrix [A;],

where A, is the cofactor of A; element of matrix A, is called the adjoint of A.
Adjointof A =Adj. A= [Aij]T .
A(Adj.A) = (Adj. A)A=|A| L
*Inverse of a matrix :Inverse of a square matrix A exists, if A is non-singular or square matrix

A is said to be invertible and A'1=|'iT|Adj.A
*System of Linear Equations :
X + bly +c1z=dj.

X + by + coz = da.
asx + b3y + Cc3z = ds.
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a, b, c |Ix d,
a, b, c,|yl=|d,|=>AX=B =X=A"'B ;{|A|#0}.
a, b, c;|z d,
*Criteria of Consistency.
(i) If |A| = 0, then the system of equations is said to be consistent & has a unique solution.
(i) If |A| = 0 and (adj. A)B =0, then the system of equations is consistent and has infinitely
many solutions.
(iii) If |A] = 0 and (adj. A)B = 0, then the system of equations is inconsistent and has no solution.
* Determinant :
To every square matrix we can assign a number called determinant
If A= [a11], det. A = | A | = aii1.

If A= {all alz} , |A| = dj1dpp — dp1d12.
a?_l a22
* Properties :
(i) The determinant of the square matrix A is unchanged when its rows and columns are interchanged.
(if) The determinant of a square matrix obtained by interchanging two rows(or two columns) is negative
of given determinant.
(iii) If two rows or two columns of a determinant are identical, value of the determinant is zero.
(iv) If all the elements of a row or column of a square matrix A are multiplied by a non-zero number kK,
then determinant of the new matrix is k times the determinant of A.
If elements of any one column(or row) are expressed as sum of two elements each, then determinant
can be written as sum of two determinants.
Any two or more rows(or column) can be added or subtracted proportionally.
If A & B are square matrices of same order, then |AB| = |A| |B|

ASSIGNMENTS

(i). Order, Addition, Multiplication and transpose of matrices:
LEVEL |
If a matrix has 5 elements, what are the possible orders it can have? [CBSE 2011]

Construct a 3 x 2 matrix whose elements are given by a;; = %|i -3j

12 3 2 31 .
If A—[3 T ,B_[1 o 5|, thenfind A-2B.

N

w

2 1 4 3 -1
IfA=[ ]and B=12 2|, write the order of AB and BA.
4 1 5 1 3

>

LEVEL Il

1. For the following matrices A and B, verify (AB)" = B'AT,

1

—4], B=[-1 2 1]

3

2. Give example of matrices A & B such that AB = O, but BA # O, where O is a zero matrix and
21

where A=




A, B are both non zero matrices.
3. If B is skew symmetric matrix, write whether the matrix (ABA") is
Symmetric or skew symmetric.

_[3 1 _1 0] & 2 _
4. If A= [7 5] andl-[0 1],fmdaandbsothatA +al =bA
LEVEL Il
2 0 1
1. If A=[2 1 3], then find the value of A>-3A + 2|
1 -1 0
2. Express the matrix A as the sum of a symmetric and a skew symmetric matrix, where:
3 -2 -4
A=13 =2 —5]
-1 1 2
b(a™-1)
3. IfA= [a b], prove that A" = | , NeN

(if) Cofactors &Adjoint of a matrix

LEVEL I
2 -3 5
1. Findthe co-factorof a;, inA=|6 0 4
il S
. .. . _[2 -1
2. Find the adjoint of the matrix A—[4 3]
LEVEL 1l
Verify A(adjA) = (adjA) A = |A]l if
_ [
LA=|%
1 2 3
2. A=12 3 2]
3 3 4

(ii)Inverse of a Matrix & Applications

LEVEL 1
1. If A= [é _32] write A™ in terms of A CBSE 2011
2. If Ais square matrix satisfying A= 1, then what is the inverse of A ?

2 —

k 31. . )
t)
_c 1] is not invertible ?

3. For what value of k , the matrix A = [

LEVEL II
11t A= [3, 7] showthat A®-5A - 141 = 0. Hence find A’

2. If A, B, C are three non zero square matrices of same order, find the condition

on A suchthat AB = AC =B = C.
22



3. Find the number of all possible matrices A of order 3 x 3 with each entry 0 or 1 and for

X 1
which A [yl = 0] has exactly two distinct solutions.
z 0
LEVEL 111
2 3 1
1 If A=1|-3 2 1 ] find A™ and hence solve the following system of equations:
5 —4 -2

2x -3y + 5z =11, 3X+2y—-4z=-5, xX+y—-22=-3
2. Using matrices, solve the following system of equations:
a. X+2y-3z =-4
2Xx+3y+2z =2
3x-3y—-4z =11 [CBSE 2011]

b. 4x+3y+2z2=60
X+2y+3z2=45
6x +2y+3z2=70 [CBSE 2011]

1 -1 0 2 2 -4
3. Find the product AB, where A= [2 3 4], B= [—4 2 —4] and use it to
_ 0 1 2 2 -1 5

solve the equations x—-y = 3, 2x+3y+4z=17, y+2z=7

4. Using matrices, solve the following system of equations:
1 1 1

- - 4+ - :4

X y z

& wr “wriesyn

x y z

l + i +l —

X y z

5. Using elementary transformations, find the inverse of the matrix

1 2 =2
-1 3 0
0 -2 1

(iv)To Find The Difference Between |A|, |adjA|, |kA]|

LEVEL | D
cos15”  sinl5’
Evaluate |Sin750 S w|[CBSE 2011]

What is the value of |3I|, where I is identity matrix of order 3?

=

no

3. If Ais non singular matrix of order 3 and |A| =3, then find |2A4]
2a —17 . . .
4, For what valve of a, [—8 3] is a singular matrix?
LEVEL 11

1. If A'is a square matrix of order 3 such that |adjA| =64, find |A|
2. If Alis a non singular matrix of order 3 and |A| =7, then find |adjA]|
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LEVEL Il
1. If A =[‘2‘ Czl] and |A]® = 125, then find a.
2. Asquare matrix A, of order 3, has |A| =5, find |A.adjA|

(v).Properties of Determinants

LEVEL |
; f .. |16 3] _ |2x 3
1. Find positive valve of x if |5 2| = |5 x|

a+ib c+id

2. Evaluate |—c+id a—ib

LEVEL Il
1. Using properties of determinants, prove the following :

b+c a a
b c+a b
c C a+b

= 4abc
[CBSE 2012]

=(1+a2 +b2)3

1+a —Dh?
2. 2ab
2b

2ab -2b
1-a +b? 2a
—2a 1 e’

x? 1+px3

y? 14+py?| = (L+pxy2)(x-y)y-2) (z-X)

z? 1+ pz3
1 1 1
4. |la b c|=(@-b)(b-c)(c—a)(a+b+c)[CBSE 2012]
a® p® 8
LEVEL Il

w
N < X

1. Using properties of determinants, solve the following for x :
x—2 2x—3 3x—4

a |[x—4 2x—9 3x—-16[ =0 [CBSE 2011]

x—8

a+x
b. |la—x
a—x

X +a
C. X

X
2. Ifa, b, c arep

a b
b ¢

A

c a b

2x — 27 3x— 64

a—x
a+x
a—x

X
X +a
X

(o
a

a—x

a—x

a+x
X

X
X +a

[CBSE 2011]

=0 [CBSE 2011]

ositive and unequal, show that the following determinant is negative:
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a’+1 ab ac

3. | ab b%+1 bc |=1+a?+Db%+c?
ca cb  c?+

a b C

4. la-b b-c c-a|=ad+b3+c3-3abc [CBSE 2012]
b+c c+a a+b

b%c® bc b+c

5. |c’a® ca c+a|=0

a’h? ab a+b

—bc  b%+bc c?+bc

6. [a°+ac -—ac c’+ac :(ab+bc+ca)3

aZ+ab bZ+ab —ab

(b+c)? ab ca

7. | ab  (atc)> be | = 2abc(a+b+c)d
ac bc (atb)
1 il 0c+9
p p
8. Ifp,grarenotinGPand | 1 L 4T—0 show that po? +2pa+r=0
q q
pa+q qoa+r O

b+c c+a a+b
9. Ifa, b,carereal numbers,and [c+a a+b b+c/=0
a+b b+c c+a
Show that eithera+b+c=0o0ora=b=c

QUESTIONS FOR SELF EVALUTION

b+c gq+r y+z a p X
1. Using properties of determinants, provethat: [c+a r+p z+x|(=2b q VY
a+b p+qg x+y c r z
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1+a%-b? 2ab -2b
2. Using properties of determinants, prove that: | 2ab  1-a%+b? 2a |= (1+ a’+ bz)3

2b 22  1-a’-p?
2
a“+1 ab ac
3. Using properties of determinants, prove that:| ab  b%>+1 bc |=1+a’+b% +c?
ca b c?+
3 2 3
4. Express A=|4 5 3| asthesum of a symmetric and a skew-symmetric matrix.
2 45
-1 - N . 1-2n —4n
5 LetA= , prove by mathematical induction that : A" = :
1 3 n 1+2n

31
6. IFA= [7 5} ,find x and y such that A%+ xI = yA. Hence find Al

0 —tang 1 0
7. Let A= 2| and |=[O 1i|.ProvethatI+A=(I—A)|:

coso.  —sin oci|
tang 0
2

sina.  cosa

8. Solve the following system of equations: x+2y+z=7, x+3z=11, 2x-3y=1

—4 4 4 1 -1 1
9. Find the product AB, where A=|-7 1 3 |andB=|1 -2 -2]anduseittosolve
5 -3 -1 2 1 3

the equations x—-y+z=4, x-2y-2z=9, 2x+y+3z=1.

s S

S

2 1
10. Find the matrix P satisfying the matrix equation L’ 2}
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TOPIC 4
CONTINUITY AND DIFFRENTIABILITY
SCHEMATIC DIAGRAM

Topic Concepts Degree of | Refrences
importance | NCERT Text Book XII Ed. 2007

Continuity& 1.Limit of a function
Differentiability | 2.Continuity ikl Ex 5.1 Q.No- 21, 26,30

3.Differentiation * Ex 5.2 Q.No- 6

Ex 5.3 Q.No- 4,7,13

4.Logrithmic Differentiation falal Ex 5.5 QNo- 6,9,10,15

5 Parametric Differentiation Fkx Ex 5.6 QNo- 7,8,10,11

6. Second order derivatives okl Ex 5.7 QNo- 14,16,17

7. Mean Value Theorem **x Ex 5.8 QNo- 3,4

SOME IMPORTANT RESULTS/CONCEPTS

* A function f is said to be continuous at x = a if

d ) )
Left hand limit = Right hand limit = value of | (1) o (Cotx) =—cosec’x, v x e R.

the function at x = a o d [
ie. lim f(x)= lim f(x)=F(a) (xiv) ix (secx) =sec xtan X, V X € R.
x—at x—>a~ q
ie. lim f(a—h)=Iim f(a—h)="f(a). (xv) — (cosec x) =—cosec x cot X, V X € R.
h—0 h—0 dx
* A function is said to be differentiable at x = a v A
if Lf'(a)=Rf'(a)i.e bvi) = (i) = o
. f(a—h)-f(a) . f(a+h)—f(a) i
) =lim h i) & (cos = L
dx 1-x2

H d n n-1
i) — (X)=nx""".
W & & (xviii) % (tan'lx):l%,v X eR
. d +X
(i) - (=1 . d 4 1

X (xix) &(cot X)=—1—2,VXER.

+ X

(iii) i(c) =0,VceR

dx

(xx) a4 (sec™x) = 1
d [v2_1"
(v) & @)=a* loga,a>0,a=1 X | x[Vx*-1
. (xxi) d (cosec™x) = S
V) < €)=¢" o N

.. d X
a>0,a=1 x (xxii) d—x(|X|)=m,X¢0

... d du

— (ku) = k—

(xxiii) i (ku) i
.. d du , dv
—(Uu+tv)=—+—
boxiv) dx (uzv) dx  dx

i) L (logo) =, —
dx X log a

(vii) a4 (logx) = l,x>0
dx X
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,a>0,a#1, x=0

i) -2 (log./x|) = —
dx xlog a

(ix) a4 (log|x])= l,x;to
dx X

x) i (sinx) =cos x, V x € R,
dx

(xi) a4 (cos x) =—sinx, Vx e R.
dx

(xii) a4 (tan x) = sec’x, V x € R.
dx

d _dv _du
(xxv) ix (uv)=u X +de

du dv

d (1) Yax Yax

(xxvi)—(_j:M
dx \ v V2

2.Continuity

LEVEL-I

1.Examine the continuity of the function f(x)=x>+ 5 at x=-1.

2. Examine the continuity of the function f(x):i3 Xe R.
X+

3. Show that f(x)=4x is a continuous for all xe R.

LEVEL-II

1. Give an example of a function which is continuous at x=1,but not differentiable at x=1.

2. For what value of k,the function{

kx? | if x<2
3, if x>2

is continuous at x=2.

3.Find the relationship between “a” and “b” so that the function ‘f” defined by:

ax+1 if x<3 . _
f(x)= is continuous at X=3.

bx+3 if x>3

sin 3x

[CBSE 2011]

4. If f(x):{ X when x # 0. Find whether f(x) is continuous at x=0.

1 ,when x=0

1-cos4x

1.For what value of k, the function f(x)=

2X +3sinx

2. If function f(x)= -
3X +2sIin X

LEVEL-III

x#0. )
' is continuous at x=07?
, X=0

, for x=0 iscontinuous at x=0, then Find f(0).
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1-sin®x . T
>, If X<~
3C0s° X . . T .
3.Let f(x) . T If f(x) bea continuous function at x=— , findaand b.
2
b(L—sinx) it xs
(1 —2x)? 2
Sin X + X €oS X h 0
4.For what value of kis the function f(x) = X »When X =Y continuous at x= 0?
k ,when x=0
3.Differentiation
LEVEL-I

1. Discuss the differentiability of the function f(x)=(x-1)** at x=1.

2X
2

2.Differentiate y=tan™ :

\j 3x2+4x+5 ' dx

1. Find d_y y = cos(log x)°.
dx

LEVEL-II

2
2 Find I of y:tanlli_ll
dx

2

3.1f y=e™sin bx, then prove that %—Zag—y +(a®+b?)y=0.
X X

Gy o
1+t 1+t

LEVEL-II

2 2
1.Find d_y if y = tan™ V14 %% —1-x
dx V14x2 +41-x2

i+ s!nx + \/1—s!nx | 0<x<£.
Ji+sinx —+/1-sinx

2.Find d—yy :cot‘l{
dx

3 If vesin a-+bcosx
Ty= b+acosx ) » Show that

dy_ e

dx b+acosx’
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lo + = .
a2 J xz—\ﬁx+1‘ 22 1-x? 1+x*

4.Logrithmic Differentiation

4.Prove that i{
dx

1 x2 + 2x+1| 1 tan’{ﬁxﬂ 1

LEVEL-I
1.Differentiate y=log;(log x).
2. Differentiate , sin(log x),with respect to x.
3.Differentiate y=tan™!(logx)

LEVEL-I1I

1. Ify.Vx?+1=log[vVx? +1-x],show that (x*+1) :_y +xy+1=0.
X

2. Find d_y y = cos(log x)>.
dx

3. Find j—y if (cosx)’ = (cosy)* [CBSE 2012]
X

LEVEL-III

LIf xP.y9 =(x+y)P*9, prove that ay_y
dx X

2
1 . . dy
2.y = (logx)°* + X2 fing &
— dy logx
— X=y, —_
3. I1fx e Show that dx  (ogxe))?
2 -
4.Find ¥ when y =x + 2" =3 [cBSE 2012]
dx X 4+X+2

[CBSE 2011]

5 Parametric Differentiation

LEVEL-II

d?y dy
1.If y = tanx, prove that oz 2y o

2

. 6 _asin® find at o T
2..|fx-a[cose+logtan5j and y=asin0 find dXZat e_z.

3. Ifx= tan(ilogy), show that (1 + x?) % + (2x —a) = 0[CBSE 2011]

6. Second order derivatives

LEVEL-I1I
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2 d%y dy

1. If y =acos (log X) + b sin(log x), prove that X° —=2 +X—>—+y=0.
dx?  dx
2
2.If y=(sin™ x)?, prove that (1-x’) d—)zl-xd_y: 2
dx®  dx

3.If (x —a)?+ (x — b)?= c*for some c>0.Prove that is a constant, independent

7. Mean Value Theorem

LEVEL-II

1.1t is given that for the function f(x)=x3-6x*+px+q on[1,3] , Rolle’s theorem holds with

c=2+% . Find the values p and g.

2. Verify Rolle’s theorem for the function f(x) = sinx, in [0, 77 ].Find c, if verified
3.VeifyLagrange’s mean Value Theorem f(x) =Vx2 — 4 in the interval [2,4]
Questions for self evaluation
1.For what value of k is the following function continuous at x =2 ?
2X+1;x<2
f(x) = k;x=2
3k 28 X 2
3ax+b, if x>1
2.1Ff(x) = {11 if x=1, continuous at x = 1, find the values of a and b.[CBSE 2012 Comptt.]
Sax-2b, if x<1
3. Discuss the continuity of f(x) = [x—1+[x -2 atx=1&x=2.

4. If f(x), defined by the following is continuous at x = 0, find the values of a, b, ¢

sin(a +1)x +sinx 0
X )
f(x)=4 ¢ , Xx=0
VX +bx? —/x
, X>0
by 3/2

5Ifx=a cose+logtan9 and y=asin0 find d—yat o=".
2 dx 4

2
1 . ., dy
6.1fy = (logx)°* + X2 find &Y.
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7. 1f xy + y* = tanx +y , find dy

8. 1fy= Vx% +1—log l+ /1+i , find d_y
X X2 dx
9.If\/1—x2+\/1— y>=a(x—y) , prove that d_y = _—yz
dx  V1—x?

10. Find :_y if (cosx)” = (cosy)*
X

2
11.1f y = a cos (log x) + b sin(log x), prove that X2 a%y + xﬂ

+y=0.
dX2 dx y

12.1f xP.y9 = (x+y)P*9, prove that dy Y
X
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TOPIC 5
APPLICATIONS OF DERIVATIVES
SCHEMATIC DIAGRAM

Topic Concepts Degree of | Refrences
importance| NCERT Text Book XII Ed. 2007
Application of | 1.Rate of change * Example 5
Derivative. Ex 6.1 Q.No- 9,11
2.Increasing & decreasing okl Ex 6.2 Q.No- 6 Example 12,13
functions
3.Tangents & normals ** Ex 6.3 Q.No- 5,8,13,15,23
4.Approximations * Ex 6.4 QNo- 1,3
5 Maxima & Minima Fxk Ex 6.5Q.No- 8,22,23,25
Example 35,36,37,

SOME IMPORTANT RESULTS/CONCEPTS

** \Whenever one quantity y varies with another quantity x, satisfying some rule y = f (x) , then j—y (or f'(x))
X

represents the rate of change of y with respect to x and {d_y} (or f'(xq)) represents the rate of change
X=Xg
of y with respect to x at X = Xg .
** | et | be an open interval contained in the domain of a real valued function f. Then f is said to be
(i) increasing on I if x; <Xy in 1 = f(X;) < f(xp) forall x;, x; € I.
(i) strictly increasing on 1'if X; <X, in I = f(x;) <f(xp) forall x;, x; € 1.
(iii) decreasing on l if X; < x, in | = f(x1) > f (x) for all x4, X, € .
(iv) strictly decreasing on | if X; <X, in | =f (x;) > f (x,) for all x;, x, € 1.
** (i) f is strictly increasing in (a, b) if f'(x) > 0 for each x € (a, b)
(ii) f is strictly decreasing in (a, b) if f'(x) < 0 for each x € (a, b)
(iii) A function will be increasing (decreasing) in R if it is so in every interval of R.

** Slope of the tangent to the curve y = f (x) at the point (Xo, Yo) is given by {ﬂ}
Xl(x0.y0)

** The equation of the tangent at (Xo, o) to the curve y = f (x) is given by y —yo = F'(X;) (X — Xo).

(=F'(x,))-

** Slope of the normal to the curve y = f (x) at (X, Yo) iS —

1
f'(%o)

** The equation of the normal at (X, Yo) to the curve y = f (X) isgiven by y—y,= —

Fixg

** If slope of the tangent line is zero, then tan 6 = 0 and so 6 = 0 which means the tangent line is parallel to the
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x-axis. In this case, the equation of the tangent at the point (x0, y0) is given by y = y,.
**1f0 — g , then tan 6—o0, which means the tangent line is perpendicular to the x-axis, i.e., parallel to the

y-axis. In this case, the equation of the tangent at (Xo, Yo) IS given by x = X, .

** Increment Ay in the function y = f(x) corresponding to increment A X in X is given by Ay = 4y AX.

. ) A
** Relative erroriny = 2y .

** Percentage error iny = ay x100.
** Let f be a function defined on an interval I. Then
(a) fis said to have a maximum value in I, if there exists a point c in | such that f (¢) > f (x) , for all xe I.
The number f (c) is called the maximum value of f in | and the point c is called a point of maximum value
of finl.
(b) fis said to have a minimum value in [, if there exists a point ¢ in I such that f (c) < f (x), for all x .
The number f (c), in this case, is called the minimum value of f in | and the point c, in this case, is called
a point of minimum value of fin I.
(c) fis said to have an extreme value in | if there exists a point c in | such that f (c) is either a maximum value
or a minimum value of fin I.
The number f (c), in this case, is called an extreme value of f in | and the point c is called an extreme point.
** Absolute maxima and minima
Let f be a function defined on the interval I and ce . Then
(a) f(c) is absolute minimum if f(x)' > f(c) for all xe I.
(b) f(c) is absolute maximum if f(x) < f(c) for all x € I.
(c) c e 1is called the critical point off if f '(c) =0
(d) Absolute maximum or minimum value of a continuous function f on [a, b] occurs at a or b or at critical
points off (i.e. at the points where f 'is zero)
If ¢y ,Co ..., cpare the critical points lying in [a, b], then
absolute maximum value of f = max{f(a), f(c,), f(c,), ... , f(c,), f(b)}
and absolute minimum value of f = min{f(a), f(c,), f(c,), ..., f(c,), f(b)}.
** |ocal maxima and minima
(a)A function f is said to have a local maxima or simply a maximum valJue at x a if f(a = h) < f(a) for
sufficiently small h
(b)A function f is said to have a local minima or simply a minimum value at x = a if f(a = h) > f(a).
** First derivative test : A function f has a maximum at a point x = a if
(i) f'(a) =0, and
(i1) f'(x) changes sign from + ve to —Ve in the neighbourhood of ‘a’ (points taken from left to right).
However, f has a minimum at x = a, if
(i) f'(a) =0, and
(i1) f '(x) changes sign from —Vve to +ve in the neighbourhood of ‘a’.
If f'(a) = 0 and f’(x) does not change sign, then f(x) has neither maximum nor minimum and the point ‘a’ is
called point of inflation.
The points where f'(x) = 0 are called stationary or critical points. The stationary points at which the function
attains either maximum or minimum values are called extreme points.
** Second derivative test
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(i) a function has a maxima at x a if f'(x) 0 and " (a) <0
(i1) a function has a minima at x =a if f '(x) = 0 and f "(a) > 0.

ASSIGNMENTS
1.Rate of change

LEVEL -1
1. A balloon, which always remains spherical, has a variable diameter g(ZX +1). Find the rate

of change of its volume with respect to x.

2 .The side of a square sheet is increasing at the rate of 4 cm per minute. At what rate is the area
increasing when the side is 8 cm long ?
3. The radius of a circle is increasing at the rate of 0.7 cm/sec. what is the rate of increase of its

circumference ?

LEVEL Il
1. Find the point on the curve y* = 8x for which the abscissa and ordinate change at the same
rate?
2. A man 2 metre high walks at a uniform speed of 6km /h away from a lamp post 6 metre high.
Find the rate at which the length of his shadow increases. Also find the rate at which the tip
of the shadow is moving away from the lamp post.
3. The length of a rectangle is increasing at the rate of 3.5 cm/sec and its breadth is decreasing at
the rate of 3cm/sec. find the rate of change of the area of the rectangle when length is 12 cm
and breadth is 8 cm

LEVEL Il

1. A particle moves along the curve 6 y = x> + 2., Find the points on the curve at which y-
coordinate is changing 8 times as fast as the x-coordinate.

2. Water is leaking from a conical funnel at the rate of 5 cm®/sec. If the radius of the base of the
funnel is 10 cm and altitude is 20 cm, Find the rate at which water level is dropping when it is
5 cm from top.

3. From a cylinder drum containing petrol and kept vertical, the petrol is leaking at the rate of
10 ml/sec. If the radius of the drum is 10cm and height 50cm, find the rate at which the level

of the petrol is changing when petrol level is 20 cm

2.Increasing & decreasing functions
LEVEL |
1. Show that f(x) = x* —6x? + 18x + 5 is an increasing function for all x eR.
2. Show that the function x> —x + 1 is neither increasing nor decreasing on (0,1)
3. Find the intervals in which the function f(x) = sin x — cos X, 0< x< 2mwisincreasing or
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decreasing.
LEVEL 11
1. Indicate the interval in which the function f(x) = cos x, 0< x < 27 is decreasing.

2.Show that the function f(x) = % is strictly decreasing on ( 0, ©/2)

: : . . : logx . . :
3. Find the intervals in which the function f(x) = 09X increasing or decreasing.
X

LEVEL 111

1. Find the interval of monotonocity of the function f(x) = 2x% — logx,x=0
4sin6

2. Prove that the function y =
2+cos0

—0 is an increasing function of 6 in [ 0, /2]

[CBSE 2011]

3.Tangents &Normals
LEVEL-I

1.Find the equations of the normals to the curve 3x? — y* = 8 which are parallel to the line
X+3y=4.

2. Find the point on the curve y = x> where the slope of the tangent is equal to the x-coordinate of
the point.

3. At what points on the circle x> + y* — 2x — 4y + 1 = 0, the tangent is parallel to x axis ?

LEVEL-II
1. Find the equation of the normal to the curve ay? = x at the point (am?, am®)

2. For the curve y = 2x? + 3x + 18, find all the points at which the tangent passes through the
origin.

3. Find the equation of the normals to the curve y = x> + 2x + 6 which are parallel to the line
X+14y +4=0
4. Show that the equation of tangent at (X1 , y1) to the parabola yy;=2a(x + x;). [CBSE 2012Comptt.]

LEVEL- 111

1 .Find the equation of the tangent line to the curve y = v5x -3 -2 which is parallel to the line
4x -2y +3 =0

2. Show that the curve x> +y* —2x = 0 and x* +y? —2y =0 cut orthogonally at the point (0,0)
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2 2

: . X :
3. Find the condition for the curves — — y__ 1and xy = ¢’ to intersect orthogonally.

a? b2

4.Approximations
LEVEL-I

Q.1 Evaluate +25.3

Q.2 Use differentials to approximate the cube root of 66
Q.3 Evaluate +/0.082
Q.4 Evaluate v49.5 [CBSE 2012]

LEVEL-II

1. If the radius of a sphere is measured as 9 cm with an error of 0.03 cm, then find the approximate error
in calculating its surface area

5 Maxima & Minima
LEVEL |1
1. Find the maximum and minimum value of the function f(x) =3 —2 sin x

2. Show that the function f(x) = x> +x? + x + 1 has neither a maximum value nor a minimum
value
3. Find two positive numbers whose sum is 24 and whose product is maximum

LEVEL Il
1. Prove that the area of a right-angled triangle of given hypotenuse is maximum when the triangle is
isosceles.
2.A piece of wire 28(units) long is cut into two pieces. One piece is bent into the shape of a circle and
other into the shape of a square. How should the wire be cut so that the combined area of the two figures
is as small as possible.
3. A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of
the window is 10 m. Find the dimensions of the window to admit maximum light through the whole
opening.

LEVEL IlI
1 .Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse having its vertex
coincident with one extremity of major axis.
2.An open box with a square base is to be made out of a given quantity of card board of area c? square
3
units. Show that the maximum volume of the box is C_\/_ cubic units.[CBSE 2012 Comptt.]
63
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3.A window is in the shape of a rectangle surmounted by an equilateral triangle. If the perimeter of the
window is 12 m, find the dimensions of the rectangle that will produce the largest area of the window.
[CBSE 2011]

Questions for self evaluation

1.Sand is pouring from a pipe at the rate of 12 cm®/s. The falling sand forms a cone on the ground in such
a way that the height of the cone is always one-sixth of the radius of the base. How fast is the height of
the sand cone increasing when the height is 4 cm?
2. The two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of 3 cm per
second. How fast is the area decreasing when the two equal sides are equal to the base ?
3. Find the intervals in which the following function is strictly increasing or decreasing:
f(x) =—2x* - 9x*—12x + 1
4. Find the intervals in which the following function is strictly increasing or decreasing:
f(x) =sinx + cosx, 0<x<2x
5. For the curve y = 4x® — 2x°, find all the points at which the tangent passes through the origin.
6. Find the equation of the tangent line to the curve y = x* — 2x +7 which is
(@) parallel to the line 2x —y +9 =0 (b) perpendicular to the line 5y — 15x = 13.

7. Prove that the curves x = y* and xy = k cut at right angles if 8k? = 1.

8. Using differentials, find the approximate value of each of the following up to 3places of decimal :
1 1

(i) (26)° (ii) (32.15)°
9. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is %of the

volume of the sphere.
10. An open topped box is to be constructed by removing equal squares from each corner of a 3 metre by
8 metre rectangular sheet of aluminium and folding up the sides. Find the volume of the largest such box.
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TOPIC 6

INDEFINITE & DEFINITE INTEGRALS
SCHEMATIC DIAGRAM

Topics Concept Degree of | References
Importance | Text book of NCERT, Vol. 11 2007 Edition
Indefinite | (i) Integration by substitution * Exp 5&6 Page301,303
Integrals (i) ) Application of trigonometric x> Ex 7 Page 306, Exercise 7.4Q13&Q24
function in integrals
(iii) Integration of some particular Hx Exp 8, 9, 10 Page 311,312 Exercise 7.4 Q
function 3,4,8,9,13&23
r o dx J- dx
r 1 X
dx I 5 d ,
Y Ja? —x? ax“ +bx+c
¥ dx
" Vax? +bx+c
r (px+q)dx
Jax? +bx+c
¢ (px+q)dx
" Vax? +bx+c
(iv) Integration using Partial Pk Exp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15 Page320
(v) Integration by Parts e Exp 18,19&20 Page 325
(vi)Some Special Integrals il Exp 23 &24 Page 329
j\/az +x2 dx, I\/xz —a?dx
(vii) Miscellaneous Questions ol Solved Ex.41
Definite (i) Definite Integrals based upon * Exercise 27 Page 336, Q 2,3,4,5,9,11,16
Integrals | types of indefinite integrals Exercise 7.9

(ii) Definite integrals as a limit of
sum

**

Exp 25 &26 Page 333, 334 Q3, Q5 & Q6
Exercise 7.8

(iii) Properties of definite Integrals

*k*k

Exp 31 Page 343*,Exp 32*,34&35 page 344
Exp 36***Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21

(iv) Integration of modulus function

**

Exp 30 Page 343,Exp 43 Page 351 Q5& Q6
Exercise 7.11
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SOME IMPORTANT RESULTS/CONCEPTS

n+1

*jx”dx:x +C
n+1

*Il.dx:x+c

* idx=—i+c

J.x” x"

* i:2\/§+c

%

*J‘%dx+c

*jexdx=ex+c
gy &

*ja dx—loga+c

*J'sin xdX =—COSX +C

*Isinxdx = —COSX+C

*jcosxdx =sinX+c¢C
*Iseczxdx:tanx+c

*J'coseczx dx =—cotx+c

*jsecx.tanx dx =secx+c

*Icos ecx.cot X dx = —Cosecx + ¢

*Itan xdx = —log|cos x| + ¢ = log|sec x| + ¢

*fcotxdleog|sinx|+c
*.[secxdx=log|secx+tan x|+C

X T
tan| —+—
[2 4)

*Icosecxdx=Ioglcosecx—cot x|+C

=log +C

=-—log|cosecx+cotx|+C

X
=log [tan—| + C
g 2
*I de 2:il +C ifx>a
X —a 2a X+a
dx
* = I +C ifx>a
J.az—xz 2a ga X
dx 1 a+x
* =—Io +C,ifx>a
J.az—xz 2a ga X

j dx =sin~ 5+c--cos —+C
va a
*Iﬁzloglx+'\lxz+a2 |+C

dx 7 2
*Iﬁ=log|x+ X2—a2 |+C

*
2
X a
J'\/x2 +a’dx =E\/x2 +a’ +?Iog‘x+\/x2 +a’
*

2
j\/xz —a’dx :gx/xz —a’ —%Iog‘xh/x2 —a’
2
*J.\/a2 —x%dx =§\/a2 —x° +a?sin‘1§+c
a

* 00 £ () £ £, () dx
= [£,09dx =+ [f,()dx +........ + [ f,()dx
* jxf(x)dXijf(x)dHc

*Iu.vdx = u.jv.dx —j“v.dx]j—i.dx

b
* j f(x) dx = F(b) — F(a), where F(x) = _[f(x) dx
a
* General Properties of Definite Integrals.

b b
* [f(x) dx= [f(t) dx
ba ab
*_[f(x) dx =- jf(x) dx
*_Tf(x) dx = jf(x) dx + _tff(x) dx

*_tff(x) dx = _tff(a +Db-X) dx

a a
*jf(x) dx = jf(a-x) dx
0 0
* j'f(x) dx = ij(x)dx, if () is an even function of x.
0
-a

0 if f(x) is an odd function of x

+C

+C
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Lf X 14X I U S a _
-[x2+a2 = tan?—+C=——cot” —+C *Tf(x) . 2jf(x)dx, if f(2a - X) = f(x).
) .
0 0 if f(2a-X) = -f(X)
Assignments
(i) Integration by substitution
LEVEL |
2 mtan~1x Sin_l X
1. jmdx 2. je -—adx 3. Ie dx
X 1+x 1—x?2
LEVEL Il
1 1 1
1. dx 2. [——=——dx 3. dx
Reze o o
LEVEL I
L[S VtanXx gy 2, dex 3, j%dx
SN X.COS X SeCX + COoS X SIN X.COS™ X

(if) Application of trigonometric function in integrals

LEVEL I
1, Isin3x.dx 2._[0032 3x.dx 3, Icos X.COS 2X.C0S 3X.dX
LEVEL Il
sin4x
1.J.se(:4 X.tan x.dx 2. j - dx
sin x
LEVEL Il
1, J'cos5 x.dx 2. J.sin2 X.cos 3 x.dx

(iii) Integration using standard results

LEVEL I
dx 1 dx
1. | —— 2. | —————dx 3.
j1/4X2_9 Ix2+2x+1o ng2+12x+13
LEVEL Il
X COS X dx
1. | ———dx 2. dx 3. |
jx4+x2+1 Isin2x+4sinx+5 '[,/7_6)(_)(2
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1.J‘de
V1-— x? — x4

/1—x

LEVEL Il

(iv) Integration using Partial Fraction

1 IL y
I (x+D(x-1)

1'_[ X% +2x+8 i
(X=1(x-2)

8
. d
. I(x+2)(x2+4) X

(v) Integration by Parts

1. jx.secz x.dx

1..|‘sin‘1 x.dx

1-x?
4. |cos7t| — 2 |dx
I (1+ xzj

L Icos(log X )dx

J- 2+sinx
1+ cos 2x

(vi) Some Special Integrals

1.IV4+x2.dx

e*.dx

1. x2 4+ 4x + 6.dx
Y

J~x2+x+1dx 5 I X+2 o
x* —x+1 Vx? +5x+6
IL [CBSE 2011]
J(x=5)x—4)
LEVEL |
2 _
2. I dx j#dx
(X=D(x-2)(x-3) (X+1)“(x+3)

LEVEL Il

X2 +x+1
2 [ XA

X2 (X +2)
LEVEL Il

) I dx
" Jsinx +sin2x

dx

LEVEL I
2. j log x.dx
LEVEL 11

Z.Ixz.sin‘l x.dx
5. Isec3 X.dx

LEVEL 111
) J' e*(L+Xx)
(2+x) dx

5, jezx.cos 3x.dx

LEVEL |
Z.J.\/l—4x2.dx

LEVEL 11
2. I\/1—4x—x2.dx

LEVEL 111

42

I X +1 "
I x=12(x+3)

3. I1+1x3 dx

3. _[ex (tan x + log sec x)dx

dx

5 jx.sin‘lx

\/1—x2

log x
3. .[—2 dx
(1+logx)



1. _[(x +1)\/1—x—x2.dx 2. I(X—S)\/XZ + X dx

(vii) Miscellaneous Questions

LEVEL Il
1 1
P 2 [ 3 |
2 —3C0Ss 2X 3+5sin2x 4S|n X+5COS X
4'I | de : 5.'[ _ 4sm2x . dx6.j Sec x dx
1+3sin“ X +8cos“ x sin” X +cos™ X 5secx +4tanx
LEVEL I11
1J-3sinx+2cosxOIX , I dx 3,[ x* i
7 3c0s X + 2sin X “J1-tanx x4 g
2 2
X +1 X< -1
4, | ————dx 5. dx 6. | v/tanx.dx
J‘x4+x2+1 Ix4+1 I

Definite Integrals

(i) Definite Integrals based upon types of indefinite integrals

LEVEL I
1 % +3 72 2
1. j 2. j\/sinx.coss xdx 3. ~|‘x\/x+2dx
05x +1 0 5
LEVEL II
2 2 2
Y L 2 (2L oo
1 X +4x+3 1 X  2x

(i1) Definite integrals as a limit of sum

LEVEL I
2
1. Evaluate | (X+2)dx as the limit of a sum.

D O¢

2. Evaluate | (1+ X) dx definite integral as the limit of a sum.
0

LEVEL Il
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2
1. Evaluate I(sz —1)dx as the limit of a sum.

1
3

2. Evaluate J(XZ +1)dx as the limit of a sum.
0

LEVEL Il
2

1. Evaluate I(XZ + X +2)dx as the limit of a sum.

1
4

2. Evaluate J(ezx + x2) dx as the limit of a sum.
2

(iii) Properties of definite Integrals

LEVEL I
/2 3
" Jtanx V4 =X
1. ~[—dx 2. I—dx
0 1++/tanx 1\/§+ 4—-x
LEVEL Il
s X * xsinx
T —— R
0 SIn X + COS X 01+cos X
/3
dx
4. J' %% [CBSE2011]
1++/tanx
/6
LEVEL Il
X +sinx m/2
1, f dx [CBSE 2011] 2. J‘ logsin x dx
01+cosx 9

(iv) Integration of modulus function
LEVEL 111

1. ~T‘(‘x—2|+‘x—3|+‘x—4|)dx 2. ~ﬁxs—x‘dx
2 I

/12 .
" sin® x

3, j — ;
0 SIn " X+ COS X

T Xtanx
3.J'

—————x
 SECX.cosec

nl4
3. Ilog(1+ tan x )dx
0

[CBSE 2011]

/2
3. ﬂsin|x| — cos|x|Jx
-n/2

Questions for self evaluation

(2x —3)dx (3x+1).dx
1. Evaluate | —— 2. Evaluate | ————
jx2—3x—18 J‘\/5—2x—x2
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3. Evaluate I cos? x.dx

2sin X +3cos X

5. Evaluate I—dx

3sin X +4cos X

/2

7. Evaluate .[«/sin X.c0s> xdx
0

nl2
9. Evaluate Ilog sin x dx
0

dx

3+ 2sin X +cos X

x.sin ! x

3/2

8. Evaluate j|x sin mx| dx
a1

4. Evaluate j

6. Evaluatej

10. Evaluate j-(]x ~1+|x—2|+|x—3)dx
1
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TOPIC 7

APPLICATIONS OF INTEGRATION
SCHEMATIC DIAGRAM

Topic Concepts Degree of Reference
Importance | NCERT Text BookEdition 2007
Applications of | (i)Area under Simple Curves * Ex.8.1Q.1,25

Integration

(ii) Area of the region enclosed
between Parabola and line

*xxk

Ex. 8.1 Q 10,11 Misc.Ex.Q 7

(iii) Area of the region enclosed
between Ellipse and line

*kxk

Example 8, page 369
Misc.Ex. 8

(iv) Area of the region enclosed
betweenCircle and line

*kxk

Ex.8.1Q6

(v) Area of the region enclosed
between Circle and parabola

*xxk

Ex 8.2 Q1, Misc.Ex.Q 15

(vi) Area of the region enclosed
between Two Circles

**k*k

Example 10, page370
Ex 8.2 Q2

(vii) Area of the region enclosed
between Two parabolas

**k*k

Example 6, page368

(viii) Area of triangle when
vertices are given

*xxk

Example 9, page370
Ex 8.2 Q4

(ix) Area of triangle when sides
are given

**k*k

Ex 8.2 Q5 ,Misc.Ex. Q 14

(x) Miscellaneous Questions

*k*k

Example 10, page374
Misc.Ex.Q 4, 12

b
** Area of the region PQRSP :J.dA =

** The area A of the region bounded by the curve x = g (y), y-axis and
d

SOME IMPORTANT RESULTS/CONCEPTS

d

b b

J'ydx:jf(x)dx.

a a a

the linesy = ¢, y=d is given by A= jx dy:J‘g(y) dy

c

c
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ASSIGNMENTS

(i) Area under Simple Curves

LEVEL I

2 2

1. Sketch the region of the ellipse 2—5 + )1/_6 =1 and find its area, using integration,

2. Sketch the region {(x, y) : 4x* + 9y* = 36} and find its area, using integration.

(if) Area of the region enclosed between Parabola and line
LEVEL Il
1. Find the area of the region included between the parabola y* = x and the line x +y = 2.

2. Find the area of the region bounded by x* =4y, y =2, y = 4 and the y-axis in the first quadrant.
LEVEL Il

1. Find the area of the region : {(x,y): y < X% +1, y<x+1,0<x< 2}

(iii) Area of the region enclosed between Ellipse and line
LEVEL Il

2 2

1. Find the area of smaller region bounded by the ellipse E + E =1 and the straight line —+

N X
U<
I
H

(iv) Area of the region enclosed between Circle and line

LEVEL Il
1. Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle x* + y* =
32.

LEVEL Il

1. Find the area of the region : {(x,y): x2 + y2 <1<x +y}

(v) Area of the region enclosed between Circle and parabola
LEVEL Il

1. Draw the rough sketch of the region {(x, y): x’< 6y, x* + y°< 16} an find the area

enclosed by the region using the method of integration.

2. Find the area lying above the x-axis and included between the circle x* + y* = 8x and

the parabola y* = 4x.

(vi) Area of the region enclosed between Two Circles

LEVEL I
1. Find the area bounded by the curves x* + y* = 4 and (x + 2)* + y* = 4 using
integration.

(vii) Area of the region enclosed between Two parabolas
LEVEL Il

1. Draw the rough sketch and find the area of the region bounded by two parabolas
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4y* = 9x and 3x* = 16y by using method of integration.

(viii) Area of triangle when vertices are given
LEVEL Il
1. Using integration compute the area of the region bounded by the triangle whose vertices are (2, 1), (3, 4),
and (5, 2).
2. Using integration compute the area of the region bounded by the triangle whose vertices are (-1, 1), (0, 5),
and (3, 2).
(ix) Area of triangle when sides are given
LEVEL I
1. Using integration find the area of the region bounded by the triangle whose sides are
y=2x+1 y=3x+1x=4
2. Using integration compute the area of the region bounded by the linesx + 2y = 2,
y—x=1, and2x+y=17.
(x) Miscellaneous Questions
LEVEL Il
1. Find the area of the region bounded by the curves y = [x -1 andy = |[x -1 +1.

2. Find the area bounded by the curve y = x and y = x°.
T
3. Draw a rough sketch of the curve y = sinx and y = cosx as X varies from x = 0 to x :E

and find the area of the region enclosed by them and x-axis

1
4. Sketch the graph of y = [x +1| .Evaluate J' [x +1]dx .What does this value represent on
=8
the graph.
5. Find the area bounded by the curves y = 6x —x* and y = x* — 2x.

6. Sketch the graph of y = [x + 3| and evaluate the area under the curve y = [X + 3| above x-axis and between
Xx= -6 tox=0. [CBSE 2011]
Questions for self evaluation

1. Find the area bounded by the curve x* = 4y and the line x = 4y — 2 .

2. Find the area bounded by the parabolay = X" and y = [X|.

3. Find the area of the region : {(X,y):OSySX2 +1, OSySX+l,OSX£2}

2 2

y

4. Find the area of the smaller region bounded by the ellipse % + T =1and the line —+

w | X
N [<
[l
(BN

5. Find the area of the region : {(X,y): X2 +y?<1,<x +y}
6. Find the area lying above the x-axis and included between the circle x* + y* = 8x and the parabola y* = 4x.

7. Find the area bounded by the curves x> + y* =4 and (x + 2)? + y* = 4 using integration.
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8. Using integration compute the area of the region bounded by the triangle whose vertices are (2 , 1), (3, 4),
and (5, 2).
9. Using integration compute the area of the region bounded by the lines2x +y =4,
3Xx—-2y=6, andx -3y +5=0.
Xx—2+2,x<2
10. Sketch the graph of : f(X) =¢" , .
X“—=2, X>2

4
Evaluate If (x)dx . What does the value of this integral represent on the graph ?
0
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TOPIC 8

DIFFERENTIAL EQUATIONS
SCHEMATIC DIAGRAM

(ii).General and particular ** Ex. 2,3 pg384
solutions of a differential

equation

(iii).Formation of differential * Q. 7,8,10 pg 391

equation whose general
solution is given
(iv).Solution of differential * Q.4,6,10 pg 396
equation by the method of
separation of variables
(vi).Homogeneous differential ** Q. 3,6,12 pg 406
equation of first order and
first degree

(vii)Solution of differential ikl Q.4,5,10,14 pg 413,414
equation of the type

dy/dx +py=q where p and q
are functions of x

And solution of differential
equation of the type
dx/dy+px=q where p and q
are functions of y

SOME IMPORTANT RESULTS/CONCEPTS
** QOrder of Differential Equation : Order of the heighest order derivative of the given differential
equation is called the order of the differential equation.
** Degree of the Differential Equation : Heighest power of the heighest order derivative when powers
of all thederivatives are of thegiven differential equation is called the degree of thedifferential equatin
dy

** Homogeneous Differential Equation : ix = % where fl(x, y)&f2 (X, y) be the homogeneou s
x f,(xy

function of same degree.

** Linear Differential Equation:

I. g—y + py = q, where p &q be thefunction of x or constant.
X

Solution of theequation s : y.ejpdx = Iejpdx.q dx, where eIpOIX is Integrating Factor (I.F.)

ii. 3—X+ px=dq, where p &q be thefunction of y or constant.
y

Solution of theequationiis: x.ej'ody = J'efpdy.q dy, where e”’dy is Integrating Factor (I.F.)
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ASSIGNMENTS

1. Order and degree of a differential equation
LEVEL |
1. Write the order and degree of the following differential equations

NEEANE AP
0] {dxzj J{dxj +2y=0
2. General and particular solutions of a differential equation

LEVEL I

2
1. Show that y =e ™™ +ax+b is the solution of & %zl
X

3. Formation of differential equation

LEVEL Il
1. Obtain the differential equation by eliminating a and b from the equation y = e*(acosx + bsinx)

LEVEL Il
1. Find the differential equation of the family of circles (x - a)? - (y - b)? = r?

2. Obtain the differential equation representing the family of parabola having vertex at the origin and
axis along the positive direction of x-axis

4. Solution of differential equation by the method of separation of
variables

LEVEL Il
dy dy i
1. Solve &=1+x+y+xy 2. Solve i =e~’ cos X given that y(0)=0.

3. Solve (1+x2)%—x:tan‘1x
X

5.Homogeneous differential equation of first order and first degree
LEVEL Il

1. Solve (x2 +Xy)dy = (x2 + yz)dx
LEVEL I11
Show that the given differential equation is homogenous and solve it.

1.(x—y)%:x+2y 2. ydx+x|og(¥)dy—2xdy:0
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3.50lve xdy — ydx=+/x? — y2dx 4.Solve x2ydx—(x3 +y3)dy =0

5.S0lve xdy — ydx = /(x* + y*)dx CBSE2011 6.Solve (y + 3X2)% = X
y
7. Solve X dy +(y=x°)dx=0 cBSE2011 8.Solve x dy+(y+2x?)dx =0

6. Linear Differential Equations

LEVEL I
1.Find the integrating factor of the differential xg—i —y=2x"
LEVEL 1l
1.So|veﬂ +2ytanx =sin x 2. Solve (1+ x)ﬂ —y=e¥(x+1)?
dx dx
3. Solve xﬂ+ y = xlog x
dx
LEVEL Il
1. Solveg—y = cos(X + ) 2.Solveye¥dx = (y° +2xeY)dy
X
dy dy  4x 1
3. Solve x* == = y(x + 4. Solve == + _
dx y(x+y) dx x*+1 % (x* +1)°

5. Solve the differential equation (x +2y? )% =y ;given that when x=2,y=1

Questions for self evaluation

3 2
1. Write the order and degree of the differential equation (d—gl + d_z/ + sin(ﬂj =0
dy dx dx

2. Form the differential equation representing the family of ellipses having foci on x —axis and centre at
origin .

3. Solve the differential equation : (tan " y —x)dy = (L+y?)dx , given that y = 0 when x = 0.

4. Solve the differential equation :xdy — y dx = y/x2 + y?dx

. : i 2
5. Solve the differential equation : x Iogxg—i +y= ” log x .

6. Solve the differential equation : x*dy + (y* + xy) dx.= 0, y(1)=1
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X X
7. Show that the differential equation 2y.e ¥ dx + {y —2xe” }dy =0 is homogeneous andfind its

particular solution given that y(0) = 1.

8. Find the particular solution of differential equation

;i_y +ycotx = 2x + X2 cot X, given that y[gj 0.
X
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TOPIC9

VECTOR ALGEBRA
SCHEMATIC DIAGRAM

Topic Concept Degree of Refrence
importance | NCERT Text Book Edition 2007

Vector algebra | (i)Vector and scalars * Q2 pg428

(ii)Direction ratio and direction * Q 12,13 pg 440

cosines

(iii)Unit vector ** Ex 6,8 Pg 436

(iv)Position vector of a point and *x Q 15Pg 440, Q 11Pg440 ,Q 16

collinear vectors Pg448

(v)Dot product of two vectors *x Q6,13 Pg445

(vi)Projection of a vector * ok x Ex 16 Pg 445

(vii)Cross product of two vectors ** Q12 Pg458

(viii)Area of a triangle * Q 9 Pg 454

(ix)Area of a parallelogram k- Q 10 Pg 455

SOME IMPORTANT RESULTS/CONCEPTS

* Position vector of point A(x, y,z)= OA = xi +yj+zk

*1f A(X,,Y;,2,) and point B(x,,Y,,2,) then AB=(x, —x, )i +(y, -y )i+ (z, -z,

*If g:xi+y]+zI2 ;

*Unit vector parallel to a =

* Scalar Product (dot product)between two vectors: a.b =

o |
ol

* cosO =—
a

5

N

a

= JX*+y* +7°

EX

o |

—

- - -

a

N

b

cosO ; Oisangle between the vectors

- 2 A ~ 2 A ~ -
*If a=ai+bj+ck and b=a,i+b,j+c,k thena.b=aa,+bb,+cec,
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*If g is perpendicular to B then EB =0

2

- -
*a.a=|a

- -

_— > -~ a.b
* Projection of a on b=—+
b‘

* Vector product between two vectors:

-

a

—>

axb=|a|b|sin® f ;A is the normal unit vector which is perpendicular to both a & b

o2
ol

N X
*n:

- >
axb

*If a isparallel tob thenaxb=0

* Area of triangle (whosesides are given by a and b) =% axb

- >

* Area of parallelogram (whose adjacent sides are given by a and b) =|ax b

-> -

* Area of parallelogram (whosediagonals are given by a and b) = % axb

ASSIGNMENTS

(i) Vector and scalars, Direction ratio and direction cosines&Unit vector
LEVEL |

- 2 A N > 2 A N - -
1. If a =i+ j-5kand b =i -4j+3 k find a unit vector parallelto a + b

2. Write a vector of magnitude 15 units in the direction of vector i- 2] +2k

7 -

3. fa=i+j—k;b=1—-]j+k;@=—1+ ]+ k findaunit vector in the direction of @ + b + ¢
- - - - - % ~ ~ A
4. Find a unit vector in the direction of the vector a =2i + j + 2k [ CBSE 2011]

5. Find a vector in the direction of vector a = i -2}, whose magnitude is 7
LEVEL Il

- - - -
1. Find a vector of magnitude 5 units, perpendicular to each of the vectors (a + b),(a - b ) where
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—> A~ A A —> ~ ~ ~

a=i+j+kand b =1+2]+3Kk.

2. If the sum of two unit vectors is a unit vector, show that the magnitude of their difference is V3.
—> A~ A~ A - A~ N A - ~ A A

3Ifa=i+j+k,b=4i-2j+3kandc = i-2]j+ k, find a vector of magnitude 6 units

- - -
which is parallel to the vector 2a - b +3¢

LEVEL — 111

1. Ifaline make o,p, y with the X - axis, Y— axis and Z — axis respectively, then find the value of

sin2a+sin2[3+sin2y
2. For what value of p,is (i + j+ k) p aunit vector?

3. What is the cosine of the angle which the vector J2 i+ j + k makes with Y-axis

- ~ N A~ - N N A
4. Write the value of p for which a =3i+ 2j+9k and b =i +pj + 3k are parallel vectors.

(if)Position vector of a point and collinear vectors

LEVEL -1
1. Find the position vector of the midpoint of the line segment joining the points A(5i + 3]) and
BBi — j).
2. In a triangle ABC, the sides AB and BC are represents by vectors 2i - j + 2k |

i+ 3] +5k respectively. Find the vector representing CA.
3. Show that the points (1,0), (6,0) ,(0,0) are collinear.

LEVEL - 11

1.Write the position vector of a point R which divides the line joining the points P and Q whose
position vectorsare i +2 j - k and -i + j + k respectively in the ratio 2 : 1 externally.

2.Find the position vector of a point R which divides the line joining two points P and Q whose

- o - -
position vectorsare (2a + b )and (a - 3 b)) respectively, externally in the ratio 1:2. Also, show

that P is the mid-point of the line segment RQ

(iii) Dot product of two vectors
LEVEL - |

> 5 o

~ A A % ~ A A
1Finda . bifa =3i -j+2kand b =2i +3j +3k..
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_ o - - _ - -
21fl@1 =v3 |b1 =2and a . b = V6 . Then find the angle between a and b .

- -
3.Write the angle between two vectors a and b with magnitudes /3 and 2 respectively having

-> >

a . b =v6[CBSE 2011]

LEVEL - 11
1. The dot products of a vector with the vectors i- 3], i - 2jand i + j +4k are0,5and
8 respectively. Find the vectors.

- - - - - - -
2.1f a and b are two vectors such that|a . b |=|a x b |, then what is the angle between a and

_)
b.

4 n n n e A R R - A R e e
3.1fa=2i+2j+3k , b=-i+2j+kandc =3i + jaresuchthat a +Ab is
perpendicular to Z , find the value of A.

LEVEL - 111

P . I .0 1 0

1. If a &b are unit vectors inclined at an angle 6, prove that smE:E a—b|.

- - > - - -

2. 1f|la+b|=]a -b|, then find the angle between a and b .

e A - ol > - n n
3. For what values of A, vectors a =3i -2j +4k and a= Xi -4 +8k are
(i) Orthogonal ~ (ii) Parallel °

T T
4..Find|x|, if for a unit vector a ,(x - a ).(x + a)=15.
5.1fd=5i —j+7k andb= i — ] + uk, find , such that 3 + b and 3 — b are orthogonal.

6. Show that the vector 2i - j+k, -3j-5k and 3i-4j-4k form sides of a right angled triangle.

- n n n d R A A - N ~ A -
7leta =i +4j+2k , b =3i-2j+7kand ¢ =2i - j +4k.Findavector d which

- - >
is perpendicular to both a and bandc . d =18.
-> o> 5 - - -
8. If a, b, c arethree mutually perpendicular vectors of equal magnitudes, prove that a + b + ¢ is
- 2> >

equally inclined with the vectors a, b, c.

- = -
9. Let a, b, c be three vectors such that

—>

C

a =5 and each of them being perpendicular

=3,|b| =4,
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to the sum of the other two, find |a+ b+ ¢

(iv) Projection of a vector

LEVEL -1
- - - - - R . .
1. Find the projectionof a on b if a . b =8and b =2i +6j +3k .
2. Write the projection of the vector i ] on the vector i +] [ CBSE 2011]

3.Find the angle between the vectors i 2] +3k and 3i 2] + k
4. Find the projection of the vector i +3] +7k on the vector 7i ] +8k

LEVEL -1l

1.Three vertices of a triangle are A(0, -1, -2), B(3,1,4) and C(5,7,1). Show that it is a right angled triangle. Also
find the other two angles.

2.Show that the angle between any two diagonals of a cube is cos_l(éj .

- - - = -
are non - zero and non — coplanar vectors, prove that a —2b +3¢,-3b +5¢ and

L,
—4c¢ are also coplanar

LEVEL — 11

_) ~ ~ ~
1.If a unit vector a makes angles rt/4,with i,7m/3 with j and an acute angle 6 with k , then find

_)
the component of a and angle 6.

-> -5 - = -
2.1fa, b, c arethree mutually perpendicular vectors of equal magnitudes, provethat a + b + ¢ is

- 2 S
equally inclined with the vectors a , b, c.

3.If with reference to the right handed system of mutually perpendicular unit vectors i ] andk

o =3i- j B= 2i + ]—3R then express B in the form of [ 1+ ,, where [ ;is parallel to o

5
and 3 , is perpendicular to o .

- R “ A A n
4.Show that the points A, B, C with position vectors a =3i-4j—4k,b=2i-] + k and

N

cC=i-3 ] ~5k respectively form the vertices of a right angled triangle.

58



- -
5. If a &b are unit vectors inclined at an angle 6, prove that

isind=L1a-b] i) tan 2 =120l
2 2 —
|a+b |
(vii)Cross product of two vectors
LEVEL - |

- - >

- - -
1.1f|a|=3,|b|=5and a . b =9.Find|a x b|

. - 4 - ~ n n e A A A
2.Findja xb|,ifa =1 -7j+7kand b =31 +2j +2k

e
3. Find [X], ifp isa unit vectorand, (X - p ).(X + p)=80.

R R . R . R -
4.Findp, if 21 +6) +27k) x(i +3) +pk)= 0 .
LEVEL - 11
R . . R . . -
1.Find A, if 21 +6 +14k) x(i -Aj +7k)= 0 .

- - - > - -
2.Showthat(a -b)x(a+b)=2(axbh)

- - >

a

- > >
3.Find the angle between two vectors a and b if|a|=3,|b|=4and|a x b |=6.

- > 5 e e - -
4.Leta,b,cbeunitvectorssuchthat a.b = a.c =0and the angle between b and ¢ is /6, prove that

g - -
a=zt2(axh).

LEVEL — 111
1.Find the value of the following: i.(j x k) + i.(i xk) + k.(ix])

- - - - 2 - -
2.Vectorsa and b aresuchthat|a |= V3, |b|= 3 and a x Db is a unit vector. Write the

- -
angle betweena and b

4 n n n - R n - - - -
3dfa =i+ j+kand b = j-k, findavector ¢ suchthat a x ¢ = b and
- -
a.c =3
- > = - S - = - — - >
41f axb=cxd andaxc = b xd showthat(a- d)isparallelto b - ¢ ,where
"
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5. Express 2i—j+3k as the sum of a vector parellal and perpendicular to 2i +4j—2k.

(vii)Area of a triangle & Area of a parallelogram

LEVEL - 1|
1.Find the area of Parallelogram whose adjacent sides are represented by the vectors

b n R n e A n n
a=3i+j-2kand b =i -3j +4k.

- -
2.1fa and Db represent the two adjacent sides of a Parallelogram, then write the area of

- -
parallelogram in terms of a and b .

3. Find the area of triangle having the points A(1,1,1) , B(1,2,3) and C(2,3,1) as its vertices.

LEVEL - 11
1.Show that the area of the Parallelogram having diagonals ( 31 + j- 2k ) and
(i -3] +4k)is5+/35Sq units.

g ar

2.1f a, b, c are the position vectors of the vertices of a A ABC, show that the area of the AABC is

R T e

%a><b+bxc+c><a.

3.Using Vectors, find the area of the triangle with vertices A(1,1,2), B(2,3,5) and C(1,5,5)
[ CBSE 2011]

Questions for self evaluation
1.The scalar product of the vector i+ j + k with the unit vector along the sum of vectors
2i + 4] -5k and i + 2] +3Kkis equal to one. Find the value of A.

- o N - - -
2.1f a , b and c be three vectors suchthat|a |=3,|b |=4,| C | =5 and each one of them being

-2 2 >
perpendicular to the sum of the other two, find|a +b + ¢ |.

-> - -> - - -

3.1f|a+b|=|a -b] then find the angle between a and b .

4. Dot product of a vector with i+ ]— 3k, i+ 3] ~2k,and 2i + j +4k are0,5,8 respectively.
Find the vector.

5. Find the components of a vector which is perpendicular to the vectors i+2 j ~kand3i- ] +2k.
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TOPIC 10
THREE DIMENSIONAL GEOMETRY

SCHEMATIC DIAGRAM

Topic Concept Degree of Refrence
importance | NCERT Text Book Edition 2007
Three (i) Direction Ratios and Direction * Ex No 2 Pg -466
Dimensional | Cosines Ex No 5 Pg — 467
Geometry Ex No 14 Pg - 480

(if)Cartesian and Vector
equation of a line in space

& conversion of one into
another form

**

Ex No 8 Pg -470
QN.6,7,-Pg4r7
QN 9—-Pg478

(iii)Co-planer and skew lines

Ex No 29 Pg -496

(iv) Shortest distance
between two lines

*k*k

Ex No 12 Pg -476
QN. 16, 17 - Pg 478

(v) Cartesian and Vector
equation of a plane in
space & conversion of one
into another form

**

Ex No 17 Pg -482
Ex No 18 Pg — 484
Ex No 19 Pg — 485
Ex No 27 Pg — 495
Q N. 19, 20 - Pg 499

(vi) Angle Between

Ex No 9 Pg -472

(iv)  Two lines * QN.11-Pg 478
(v) Two planes - Ex No 26 Pg — 494
(vi)  Line & plane *x QN.12-Pg494
Ex No 25 Pg - 492
(vii) Distance of a point from i Q No 18 Pg -499
a plane Q No 14 Pg—494

(viii)Distance measures parallel to
plane and parallel to line

**

(ix)Equation of a plane
through the intersection
of two planes

*k*k

Q No 10 Pg -493

(x) Foot of perpendicular and
image with respect to a
line and plane

**

Ex. N 16 Pg 481

SOME IMPORTANT RESULTS/CONCEPTS

** Direction cosines and direction ratios:

It aline makes angles o, B and y withx, yand z axes respectively thecos a., cos and cos y are thedirection cos ines

denoted by I, m, nrespectively and 12 +m?+n? =1
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Anythreenumbers proportioral to direction cosines are direction ratios denoted by a,b,c

I m n a b c
AL l=4—— <%  m=+——— =+

a b c vaZ+b?+c? va? +b?% +c? vaZ+b?+c?

* Direction ratios of a line segment joining P(x;,y,,2,) andQ(x,,y,,z,)may be taken as X, —X;, Yo — Vi, 2, —2;
* Angle between twolines whosedirection cosinesarel;,m,,n, and I,,m,,n, isgiven by
a;a, +b;b, +c,C,

\/(al2 +b,? +Clzxa22 +b,? +022)

and

cosO=L1, + m;m, +n;n, =

a, by ¢

* Forparallel lines —+ = -1 =L
a; Dy G
forperpendicular lines a;a, +b,b, +c,c, =0 or I, +mm, +n;n, =0

** STRAIGHTLINE:

X _Y Vi _7-7%
a b C
—a_y-B_z-y
a b C

* Equation of line passing through a point(x,,y;,z,) withdirection cosines a,b,c: X

is

* Equation of line passing through a point(x,,y;,z,) and parallel totheline: X

X=X _¥Y=%1_2-2%
a b c

X=X _ Y=Y _2-7%

* Equation of line passing through two point(Xy, Y.,z ) and (X,,VY,,Z, ) is
q passing through two point (xy,y;,2;) and (x,,Y,,2,) -, TR

* Equation of line (Vector form)
Equation of line passing through a pointaand in the direction of bis r=a+Ab
* Equation of line passing through two points a &b and in the direction of bis r=a+ X(B - 5)

* Shortest distance between two skew lines : if lines are r = aj + XE r= g + kb_g

then Shortest distance = (g _El)@,x FZ) ‘b, xb, #0
b, bz‘
@ ;E X j =0
by
**PLANE:

* Equation of planeis ax + by +cz +d = 0where a, b & c are direction ratios of normal to the plane
*Equation of plane passing through a point (x;,y;,2,)is a(x —x; )+ b(y —y;)+c(z-2,)=0

. . . X z .
*Equation of planein intercept formis —+X+—=1, wherea, b, careint erceptson theaxes

a b c
*Equation of planein normal form Ix + my + nz = pwherel, m,n are direction cos ines of normal totheplane p is

length of perpendicular formorigin totheplane
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*Equation of plane passing through three points(Xy,Y;,2;),(X5,Y,,2Z,) and (X5,Y3,Z )

X=Xy y=-y» zZ-74
Xo=X; Yo=Y Z,-24|=0
X3—=Xy Y3—=Y1 2377

*Equation of plane passing through two points(X,,Y,,2;),(X,,Y,,Z,) and perpendicular to the plane
X=Xy Y-y Z-Z

IS X, =X Yo-VY1 Z,-2|=0
ap b, G

oy _Y-PB_Z-1

X
a,x+b;y+c,z+d; =0 orparralal totheline
a, b, C,

* Equation of plane passing through the point(x,,y,,z,) and perpendicular to the

o X— - z—
planes a,;x + b,y +¢,z+d; =0 ,a,x+b,y+c,z +d, =0 orparralal tothelines ~— L = y=P _2-m

a, b, C,
X=Xy Y=Y Z2-7
and X=% _Y=PB2 27V o | 4 b ¢, | =0
a, b, C, al bl cl
2 2 2
. . . X=X, Y-y, 71-17; i . .
Equation of plane contaning theline = = and passing through the point (x,,y,,z,) is
a 1 Cy

X=X Y=-Y1 Z-74
X=Xy Yo—Y1 Z,-%|=0
ap b, C

P Ve Vi Ll W LD N

. . X z-2 .
*Condition for coplaner lines : - Z are coplaner if

a by C a b, Cy
Xo=X1 Yo=Y1 2,2 X=X ¥Y=-Y1 -7
a, b, ¢, | =0 andequation of common planeis | a, b, c, | =0
ap b, C, ay b, Cy

* Equation of plane passingthrough the int er sec tion of twoplanes a;x +b;y+¢,z=0 ,a,x+b,y+c,z=0is
(a;x+byy+c,z)+A(a,x+b,y+c,z)=0
ax, + by, +cz; +d
Ja? +b? +¢?
di —d,|

va? +b? +¢c?

*Perpendicular dis tan ce from thepoint(x1 Y1, zlx)totheplaneax +by+cz+d=0is

* Distance between two parallel planes ax + by +cz +d; =0,ax + by + cz +d, =0is

ASSIGNMENTS

(i)Direction Ratios and Direction Cosines

LEVEL-I
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1. Write the direction-cosines of the line joining the points (1,0,0) and (0,1,1) [CBSE 2011]
2.Find the direction cosines of the line passing through the following points (-2,4,-5), (1,2,3).
3.Write the direction cosines of a line equally inclined to the three coordinate axes

LEVEL-II

1.Write the direction cosines of a line parallel to the line 3_Tx S

-2 6
2.Write the direction ratios of a line parallel to the line 531 = y_—+27: % .
3. If the equation of aline AB == = 2= = Z*°Find the direction cosine.

4. Find the direction cosines of a line, passing through origin and lying in the first octant, making
equal angles with the three coordinate axis.

(if) Cartesian and Vector equation of a line in space & conversion of one

into another form
LEVEL-I

1.Write the vector equation of the line xT_S = y—:‘}: 62;2 .

2. Write the equation of a line parallel to the line x_—_; = Vs

2 6
point(1,2,3).
3.Express the equation of the plane # = (i- 2j+ k) + A(2i + j + 2k) in the Cartesian form.

[CBSE 2011]
and passing through the

4.Express the equation of the plane 7. (21 — 3j+ k) + 4 = 0 in the Cartesian form.

(iii) Co-planer and skew lines

LEVEL-II
1.Find whether the lines # = (i - - k) + M(21 + j) and # = (21 - j) + p(i + J - k) intersect or not.
If intersecting , find their point of intersection.
2.Show that the four points (0,-1,-1) , (4,5,1), (3,9,4) and (-4,4,4,) are coplanar. Also, find
the equation of the plane containing them.

3.Show that the lines X~ = y;Z = 223 and X;4 _ Y=L intersect. Find their point of
intersection.

LEVEL-III
1. Show that the lines = = ¥ =222 and X = -2 = > are coplanar. Also find the

equation of the plane.
2. The points A(4,5,10) , B(2,3,4) and C(1,2,-1) are three vertices of a parallelogram ABCD. Find
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the vector equation of the sides AB and BC and also find the coordinates

3.Find the equations of the line which intersects the lines xT_l ===
and passes through the point (1,1,1).

4. Show that The four points (0, -1, -1), (4,5, 1), (3,9, 4) and (- 4, 4, 4) are coplanar and find the
equation of the common plane .

(iv) Shortest distance between two lines

LEVEL-II

1. Find the shortest distance between the lines I; and I, given by the following:
a) |2t ym2_zt [, X2 y+l_z+l
@) i 1 -1 1 2 B B

2 1 2
(b) # = (i + 2] + 3k) + AM(i— 3] + 2k)
7=(41 + 2u)i + (5 +3W)] + (6 + W)k.
x-1 y-2 z-3
3 4

y-1

2. Show that the lines and = = z intersect. Find their point of

X—4
5

intersection.
3.. Find the shortest distance between the lines

r=(i+])+2@Qi-j+ k), and r=(i+j-k)+p@i-2j+2k)
4.Find the shortest distance between the lines
r=(1—- O +(t—2)]+ B -tk and?=(s+ 11T + (2s — 1)] + (2s + 1)K[CBSE 2011]

5. Find the distance between the parallel planes x +y -z =-4 and 2x + 2y —2z + 10 = 0.
6. Find the vector equation of the line parallel to the line X;Sl = 3% = % and passing through
(3,0,-4). Also, find the distance between these two lines.

(v) Cartesian and Vector equation of a plane in space & conversion of

one into another form

LEVEL I
1.Find the equation of a plane passing through the origin and perpendicular to x-axis
2.Find the equation of plane with intercepts 2, 3, 4 on the x ,y, z —axis respectively.
3.Find the direction cosines of the unit vector perpendicular to the plane
t- (61— 37— 2Kk) +1 = 0 passing through the origin.
4.Find the Cartesian equation of the following planes:
(@r-(G+j-k =2 (b)r - (2f +3j— 4k) =1
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LEVEL Il

1. Find the vector and cartesian equations of the plane which passes through the point (5, 2, — 4) and
perpendicular to the line with direction ratios 2, 3, — 1.

2. Find the vector equation of a plane which is at a distance of 7 units from the origin and normal to
the vector 3i"+5 7 - 6 k".

3.Find the vector and cartesian equations of the planes that passes through the point (1, 0, — 2)and
the normal to the plane isi* + 7 - k".

(vi) Angle Between(i)Two lines (ii)Two planes  (iii)Line & plane
LEVEL-I
1. Find the angle between the lines whose direction ratios are (1, 1, 2) and (+/3-1, /3 -1, 4).

2.Find the angle between line xg;z = y—+11 = ? and the plane 3x + 4y + z + 5 = 0.

3.Find the value of A such that the line % == % is perpendicular to the plane

A
X-y-2z=T.

4.Find the angle between the planes whose vector equations are
ri"+27%5-3k)=5andr-31"-3755+5k")=3

5.Find the angle between the IinexTJr1 % = ?and the plane 10 x + 2y — 11z = 3.

LEVEL-II

=2 and = =2 =Zare perpendicular to
2p -3 5 2

Yy

1.Find the value of p, such that the lines = >

each other.
2. A line makes angles a, B, v, 6 with the four diagonals of a cube, Prove that

4
cos’a + cos?P + cosy + cos’d =

(vii) Distance of a point from a plane

LEVELI

1.Write the distance of plane 2x—y + 2z + 1 = 0 from the origins.
2.Find the point through which the line 2x = 3y = 4z passes.

3. Find the distance of a point (2, 5,- 3)frorn the plane r - (6 i—3 ] + 2k )= 4
4. Find the distance of the following plane from origin: 2x -y +2z+1=0

5.Find the distance of the point (a,b,c) from x-axis
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LEVELII
1..Find the points on the line x—+2 yTH Q at a distance of 5 units from the point P(1,3,3).

2.Find the distance of the point (3,4,5) from the plane X +y + z =2 measured parallel to the
line 2x=y=z
3. Find the distance between the point P(6, 5, 9) and the plane determinedby the points
A(3,-1,2),B(5,2,4)and C(-1,-1,6).
4.Find the distance of the point (— 1,-5,- 10)from the point of intersection of theline
r = 2?—]+2IA< +k(3? +4]+2I2)andtheplanef‘- (i—]+ k) =
[CBSE2011]

LEVEL Il
1.Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
(1,3,4) from the plane 2x —y + z + 3 = 0. Find also, the image of the point in the plane.
2.Find the distance of the point P(6,5,9) from the plane determined by the points A(3,-1,2) ,
B(5,2,4) and C(-1,-1,6).
3.Find the equation of the plane containing the lines # = { + j + M(i + 2J - k) and
# =1+ ]+ p(-L + j - 2k).Find the distance of this plane from origin and also from the point (1,1,1).

(viii) Equation of a plane through the intersection of two planes

LEVELII
1.Find the equation of plane passing through the point (1,2,1) and perpendicular to the line joining
the points (1,4,2) and (2,3,5). Also find the perpendicular distance of the plane from the origin.
2.Find the equation of the plane which is perpendicular to the plane 5x + 3y + 6z +8 = 0 and
which contains the line of intersection of the planesx +2y +3z-4=0and 2x +y-z+5=0.
3.Find the equation of the plane that contains the point (1,-1,2) and is perpendicular to each of
the planes 2x + 3y -2z =5and x + 2y — 3z = 8.

LEVEL-III
1.Find the equation of the plane passing through the point (1,1,1) and containing the line
7= (-31 + j + 5k) + M(31 - j - 5k). Also, show that the plane contains the line
7= (-1 +2f +5k) + A(i - 2 - 5k).
2.Find the equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
X+2y+3z-7=0and2x -3y +4z=0.

3.Find the Cartesian equation of the plane passing through the pomts A(0,0,0) and
x—4 y+3 z+1

B(3,-1,2) and parallel to the line — = — =

4. Find the equation of the perpendicular drawn from the point P(2,4,-1) to the line
X+5 _ +3 _z-6
1 4 -9’
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(ix)Foot of perpendicular and image with respect to a line and plane

LEVEL Il
1. Find the coordinates of the point where the line through (3,-4,-5) and (2,-3,1) crosses the plane
determined by points A(1,2,3) , B(2,2,1) and C(-1,3,6).
y—=7

2. Find the foot of the perpendicular from P(1,2,3) on the line ’%6 === g . Also, obtain the

equation of the plane containing the line and the point (1,2,3).
3.Prove that the image of the point (3,-2,1) in the plane 3x — y + 4z =2 lies on the plane,
X+y+z+4=0.
LEVEL-III

1.Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and
C(@3,5,3).
X-2 y+1 z+3

-1 2
3. The foot of the perpendicular from the origin to the plane is (12, — 4, 3). Find the equation of the
plane
4. Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
P(3,2,1) from the plane 2x — y+z+1=0. Find also, the image of the point in the plane.

2. Find the image of the point (1, -2, 1) in the line

Questions for self evaluation
1. Find the equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
X+2y+3z-7=0and2x—-3y+4z=0.
2. Find the vector equation of a line joining the points with position vectors i — 2j- 3k and parallel
to the line joining the points with position vectors i — j + 4k, and 2i+ j+2k. Also find the
cartesian equivalent of this equation.
3. Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and
C(3,5, 3).
4. Find the shortest distance between the lines
r=(i+))+1@i=j+ k), and r=Qi+j-k)+u@di-2j+2k)
X-2 y+1 z+3
-1 2
6. Show that the four points (0, -1, -1), (4, 5, 1), (3, 9, 4) and (- 4, 4, 4) are coplanar and find the
equation of the common plane .

7. The foot of the perpendicular from the origin to the plane is (12, — 4, 3). Find the equation of the
plane.

5.Find the image of the point (1, -2, 1) in the line

1 y-2 z-3
3 4

and XT_A' = yT—l = z intersect. Find their point of

8. Show that the lines XZ_

intersection.
9. A line makes angles a, B3, v, & with the four diagonals of a cube, Prove that

4
cos’o. + COSZB + coszy +c0s%d =
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TOPIC 11

LINEAR PROGRAMMING
SCHEMATIC DIAGRAM

Topic Concepts Degree of References
Importance NCERT Book Vol. 11

Linear (i) LPP and its Mathematical wx Articles 12.2 and 12.2.1
Programming | Formulation

(i) Graphical method of wx Article 12.2.2

solving LPP (bounded and Solved Ex. 1t0 5

unbounded solutions) Q. Nos5to 8 Ex.12.1

(iii) Diet Problem faleal Q.Nos 1,2and 9 Ex. 12.2

Solved Ex. 9 Q. Nos 2 and 3 Misc. EX.
Solved Ex. 8 Q. Nos 3,4,5,6,7 of Ex.
(iv) Manufacturing Problem falel 12.2

Solved Ex.10 Q. Nos 4 & 10 Misc. EX.

(v) Allocation Problem * Solved Example 7Q. No 10 Ex.12.2,
Q. No 5 & 8 Misc. Ex.

(vi) Transportation Problem ] Solved Ex.11
Q. Nos 6 & 7 Misc. Ex.

(vii) Miscellaneous Problems - Q. No 8 Ex. 12.2

SOME IMPORTANT RESULTS/CONCEPTS

** Solving linear programming problem using Corner Point Method. The method comprises of the

following steps:

1. Find the feasible region of the linear programming problem and determine its corner points
(vertices) either by inspection or by solving the two equations of the lines intersecting at that point.

2. Evaluate the objective function Z = ax + by at each corner point. Let M and m, respectively denote
the largest and smallest values of these points.

3. (i) When the feasible region is bounded, M and m are the maximum and minimum values of Z.
(i1) In case, the feasible region is unbounded, we have:

4. (a) M is the maximum value of Z, if the open half plane determined by ax + by > M has no point in

common with the feasible region. Otherwise, Z has no maximum value.
(b) Similarly, m is the minimum value of Z, if the open half plane determined by ax + by < m has
no point in common with the feasible region. Otherwise, Z has no minimum value.

ASSIGNMENTS
(i) LPP and its Mathematical Formulation

LEVEL I
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1. A dietician wishes to mix two types of foods in such a way that vitamin contents of the mixture
contain atleast 8 units of vitamin A and 10 units of vitamin C. Food ‘I’ contains 2 units/kg of vitamin
A and 1 unit/kg of vitamin C. Food ‘I’ contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C. It
costs Rs 50 per kg to purchase Food ‘I’ and Rs 70 per kg to purchase Food ‘II’. Formulate this problem
as a linear programming problem.

(i1) Graphical method of solving LPP (bounded and unbounded solutions)
LEVEL |

Solve the following Linear Programming Problems graphically:

1.Minimise Z=-3x + 4 ysubjectto x + 2y <8,3x +2y<12,x >0, y>0.

2.Maximise Z = 5x + 3ysubject to 3x + 5y <15, 5x +2y<10,x >0, y> 0.

3.Minimise Z = 3x + by suchthat x + 3y >3, x +y>2,x, y> 0.

(iii) Diet Problem

LEVEL Il
1.A diet for a sick person must contain at least 4000 units of vitamins, 50 units of minerals and 1,400
calories. Two foods X and Y are available at a cost of Rs. 4 and Rs. 3 per unit respectively. One unit of
the food X contains 200 units of vitamins, 1 unit of mineral and 40 calories, whereas one unit of food
Y contains 100 units of vitamins, 2 units of minerals and 40 calories. Find what combination of X and
Y should be used to have least cost? Also find the least cost.

2. Every gram of wheat provides 0.1 g of proteins and 0.25 g of carbohydrates. The corresponding
values for rice are 0.05 g and 0.5 g respectively. Wheat costs Rs. 10 per kg and rice Rs. 20 per kg. The
minimum daily requirements of protein and carbohydrates for an average child are 50 gm and 200 gm
respectively. In what quantities, should wheat and rice be mixed in the daily diet to provide the
minimum daily requirements of protein and carbohydrates at minimum cost ?

(iv) Manufacturing Problem
LEVEL 11
1.A company manufactures two articles A and B. There are two departments through which these
articles are processed: (i) assembly and (ii) finishing departments. The maximum capacity of the
assembly department is 60 hours a week and that of the finishing department is 48 hours a week. The
production of each article A requires 4 hours in assembly and 2 hours in finishing and that of each unit
of B requires 2 hours in assembly and 4 hours in finishing. If the profit is Rs. 6 for each unit of A and
Rs. 8 for each unit of B, find the number of units of A and B to be produced per week in order to have
maximum profit.
2. A company sells two different produces A and B. The two products are produced in a common
production process which has a total capacity of 500 man hours. It takes 5 hours to produce a unit of A
and 3 hours to produce a unit of B. The demand in the market shows that the maximum number of
units of A that can be sold is 70 and that for B is 125. Profit on each unit of A is Rs. 20 and that on B is
Rs. 15. How many units of A and B should be produced to maximize the profit? Solve it graphically
LEVEL I11

1.A manufacture makes two types of cups, A and B. Three machines are required to manufacture the
cups and the time in minutes required by each is as given below:
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Type of Cup Machines
I I 1"l
A 12 18 6
B 6 0 9

Each machine is available for a maximum period of 6 hours per day. If the profit on each cup A is 75
paise, and on B it is 50 paise, show that the 15 cups of type A and 30 cups of type B should be
manufactured per day to get the maximum profit.

(v) Allocation Problem

LEVEL Il
1. Ramesh wants to invest at most Rs. 70,000 in Bonds A and B. According to the rules, he has to
invest at least Rs. 10,000 in Bond A and at least Rs. 30,000 in Bond B. If the rate of interest on bond A
is 8 % per annum and the rate of interest on bond B is 10 % per annum , how much money should he
invest to earn maximum yearly income ? Find also his maximum yearly income.
2. An oil company requires 12,000, 20,000 and 15,000 barrels of high grade, medium grade and low
grade oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high, medium and low
grade oil respectively whereas the Refinery B produces 200, 400 and 100 barrels per day respectively.
If A costs Rs. 400 per day and B costs Rs. 300 per day to operate, how many days should each be run
to minimize the cost of requirement?

LEVEL Il

1. An aeroplane can carry a maximum of 250 passengers. A profit of Rs 500 is made on each executive
class ticket and a profit of Rs 350 is made on each economy class ticket. The airline reserves at least 25
seats for executive class. However, at least 3 times as many passengers prefer to travel by economy
class than by the executive class. Determine how many tickets of each type must be sold in order to
maximize the profit for the airline. What is the maximum profit?

(vi) Transportation Problem

LEVEL Il
1. A medicine company has factories at two places A and B . From these places, supply is to be made
to each of its three agencies P, Q and R. The monthly requirement of these agencies are respectively
40, 40 and 50 packets of the medicines, While the production capacity of the factories at A and B are
60 and 70 packets are respectively. The transportation cost per packet from these factories to the
agencies are given:

Transportation cost per packet (in Rs.)
From A B
To
P 5 4
Q 4 2
R 3 5

How many packets from each factory be transported to each agency so that the cost of

transportation is minimum ? Also find the minimum cost.

71



Questions for self evaluation

1. Solve the following linear programming problem graphically : Maximize z = x — 7y +190
subject to the constraints X + y<8,x <5,y < 5, x+y>4,x >0,y >0.

2. Solve the following linear programming problem graphically : Maximize z = 3x + 5y
subject to the constraints x +y >2, x+3y > 3,x > 0,y >0.

3. Kellogg is a new cereal formed of a mixture of bran and rice that contains at least 88 grams of
protein and at least 36 milligrams of iron. Knowing that bran contains, 80 grams of protein and 40
milligrams of iron per kilogram, and that rice contains 100 grams protein and 30 milligrams of iron per
kilogram, find the minimum cost of producing this new cereal if bran costs Rs. 5 per kilogram and rice
costs Rs. 4 per kilogram.

4. A shopkeeper deals only in two items — tables and chairs. He has Rs. 6,000 to invest and a space to
store at most 20 pieces. A table costs him Rs. 400 and a chair Rs. 250. He can sell a table at a profit of
Rs. 25 and a chair at a profit of Rs. 40. Assume that he can sell all items that he buys. Using linear
programming formulate the problem for maximum profit and solve it graphically.

5. A small firm manufactures items A and B. The total number of items A and B it can manufacture a
day is at most 24. Item A takes one hour to make while item B takes only half an hour. The maximum
time available per day is 16 hours. If the profit on one unit of item A be Rs. 300 and one unit of item
B be Rs. 160, how many of each type of item be produced to maximize the profit ? Solve the problem
graphically.

6. A chemist requires 10, 12 and 12 units of chemicals A, B and C respectively for his analysis. A
liquid product contains 5, 2, and 1 units of A, B and C respectively and it costs Rs. 3 per jar. A dry
product contains 1, 2, and 4 units of A, B and C per carton and costs Rs. 2 per carton. How many of
each should he purchase in order to minimize the cost and meet the requirement ?

7. A person wants to invest at most Rs. 18,000 in Bonds A and B. According to the rules, he has to
invest at least Rs. 4,000 in Bond A and at least Rs. 5,000 in Bond B. If the rate of interest on bond A is
9 % per annum and the rate of interest on bond B is 11 % per annum , how much money should he
invest to earn maximum yearly income ?

8. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts and 4 pants

while B can stitch 10 shirts and 4 pants per day. How many days shall each work if it is desired to to
stitch at least 60 shirts and 32 pants at a minimum labourcost.
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TOPIC 12
PROBABILITY
SCHEMATIC DIAGRAM

Topic Concepts Degree of References
Importance NCERT Book Vol. 11
Probability | (i) Conditional Probability il Article 13.2 and 13.2.1

Solved Examples 1 to 6
Q.Nosland5to 15 Ex. 13.1

(it)Multiplication theorem on ** Article 13.3
probability SolvedExamples 8 & 9

Q.Nos 2, 3,13 14 & 16 Ex.13.2
(ii1) Independent Events falekal Article 13.4

Solved Examples 10 to 14
Q.Nos 1,6,7, 8and 11 Ex.13.2

(iv) Baye’s theorem, partition of Hx Articles 13.5, 13.5.1, 13.5.2
sample space and Theorem of Solved Examples 15 to 21, 33 & 37
total probability ,Q.Nos 1t012 Ex.13.3

Q. Nos 13 & 16 Misc. Ex.
(v) Random variables & 4 Articles 13.6, 13.6.1, 13.6.2 &
probability distribution 13.6.2
Mean & variance of random Solved Examples 24 to 29
variables Q.Nos1&4tol15Ex.13.4
(vi) Bernoulli,s trials and ke Articles 13.7,13.7.1 & 13.7.2
Binomial Distribution Solved Examples 31 & 32

Q. Nos1to 13 Ex.13.5

SOME IMPORTANT RESULTS/CONCEPTS

** Sample Space and Events :
The set of all possible outcomes of an experiment is called the sample space of that experiment.
It is usually denoted by S. The elements of S are called events and a subset of S is called an
event.
¢ (< S) is called an impossible event and
S(c S) is called a sure event.

** Probability of an Event.

(i) If E be the event associated with an experiment, then probability of E, denoted by P(E) is

number of outcomesin E

defined as P(E) -
number of total outcomes in samplespaceS

it being assumed that the outcomes of the experiment in reference are equally likely.

(i) P(sure event or sample space) =P(S) =1 and P(impossible event) = P(¢) = 0.
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(iii) If E1, Eo, Es, ... , Ex are mutually exclusive and exhaustive events associated with an experiment
(le.ifEtUE, UEsU ... UE)=SandEinEj=¢fori, j e {1,2,3,....k} i #]), then
P(Ey) + P(E,) + P(Es) + ...+ P(E) = 1.
(iv) P(E) + P(E®) = 1

** |f E and F are two events associated with the same sample space of a random experiment, the
conditional probability of the event E given that F has occurred, i.e. P (E|F) is given by
_ P(ENF) .
P(EIF) P(F) provided P(F) #0
** Multiplication rule of probability : P(E N F) = P(E) P(F|E)
= P(F) P(E|F) provided P(E) # 0 and P(F) # 0.
** Independent Events : E and F are two events such that the probability of occurrence of one of
them is not affected by occurrence of the other.
Let E and F be two events associated with the same random experiment, then E and F are said to be
independent if P(E N F)=P(E) . P (F).
** Bayes' Theorem : If Eq, E; ,..., E, are n non empty events which constitute a partition of sample
space S, i.e. Ey, E> ..., E, are pairwise disjoint and E;u Epu ... U E, = S andA is any event of
nonzero probability, then

P(EIlA) = nP(Ei)-P(A|Ei)

J_Z_;P(Ej)P(A‘Ej)

** The probability distribution of a random variable X is the system of numbers
X: X1 X2 Xn
P(X) : P1 P2 Pn

n
where,pi>0 , > p;=1,i=1,1,2,..,
i=1
** Binomial distribution: The probability of x successes P (X = x) is also denoted by P (x) and is

N—X X

givenby P(x)="Cyq"p*, x=0,1,..n(q=1-p)
ASSIGNMENTS

foranyi=1,2,3, ..,n

(i) Conditional Probability
LEVEL |
1. If P(A) = 0.3, P(B) = 0.2, find P(B/A) if A and B are mutually exclusive events.
2. Find the probability of drawing two white balls in succession from a bag containing 3 red and
5 white balls respectively, the ball first drawn is not replaced.

LEVEL 11
1.A dice is thrown twice and sum of numbers appearing is observed to be 6. what is the conditional
probability that the number 4 has appeared at least once.

LEVEL 111

1.IfP(A) = g P(B) = % and P(AN B)=%, find P(A/B) and P(B/A)

(i)Multiplication theorem on probability
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LEVEL Il

1.A bag contains 5 white, 7 red and 3 black balls. If three balls are drawn one by one without
replacement, find what is the probability that none is red.

2. The probability of A hitting a target is % and that of B hitting is % . They both fire at the target.

Find the probability that (i) at least one of them will hit the target, (ii) Only one of them will hit the
target.

LEVEL Il
1.A class consists of 80 students; 25 of them are girls and 55 are boys, 10 of them are rich and the
remaining poor; 20 of them are fair complexioned. what is the probability of selecting a fair
complexioned rich girl.
2.Two integers are selected from integers 1 through 11. If the sum is even, find the probability that
both the numbers are odd.

(ii1) Independent Events
LEVEL |
1. A coin is tossed thrice and all 8 outcomes are equally likely.
E : “The first throw results in head” F : “The last throw results in tail”
Are the events independent ?

2. Given P(A) = % P(B) = % and P(AUB) = % Are the events independent ?

3. If A and B are independent events, Find P(B) if P(A\ B) = 0.60 and P(A) = 0.35.

(iv) Baye’s theorem, partition of sample space and Theorem of total

probability
LEVEL |

1. A bag contains 6 red and 5 blue balls and another bag contains 5 red and 8 blue balls. A ball is
drawn from the first bag and without noticing its colour is put in the second bag. A ball is drawn from
the second bag . Find the probability that the ball drawn is blue in colour.

2. A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn
and are found to be both hearts . Find the probability of the lost card being a heart.

3. An insurance company insured 2000 scooter and 3000 motorcycles . The probability of an accident
involving scooter is 0.01 and that of motorcycle is 0.02 . An insured vehicle met with an accident.
Find the probability that the accidental vehicle was a motorcycle.

4. A purse contains 2 silver and 4 copper coins. A second purse contains 4 silver and 3 copper coins. If
a coin is pulled at random from one of the two purses, what is the probability that it is a silver coin.

5. Two thirds of the students in a class are boys and the rest are girls. It is known that the probability of
a girl getting first class is 0.25 and that of a boy is getting a first class is 0.28. Find the probability that
a student chosen at random will get first class marks in the subject.
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LEVEL 1l

1. Find the probability of drawing a one-rupee coin from a purse with two compartments one of which
contains 3 fifty-paise coins and 2 one-rupee coins and other contains 2 fifty-paise coins and 3 one-
rupee coins.

2. Suppose 5 men out of 100 and 25 women out of 1000 are good orator. An orator is chosen at
random. Find the probability that a male person is selected. Assume that there are equal number of
men and women.

3. A company has two plants to manufacture bicycles. The first plant manufactures 60 % of the
bicycles and the second plant 40 % . Out of that 80 % of the bicycles are rated of standard quality at
the first plant and 90 % of standard quality at the second plant. A bicycle is picked up at random and
found to be standard quality. Find the probability that it comes from the second plant.

LEVEL 11

1. A letter is known to have come either from LONDON or CLIFTON. On the envelope just has two
consecutive letters ON are visible. What is the probability that the letter has come from

(i) LONDON (ii) CLIFTON ?

2. A test detection of a particular disease is not fool proof. The test will correctly detect the disease 90
% of the time, but will incorrectly detect the disease 1 % of the time. For a large population of which
an estimated 0.2 % have the disease, a person is selected at random, given the test, and told that he has
the disease. What are the chances that the person actually have the disease.

3. Given three identical boxes I, Il and Il each containing two coins. In box I, both coins are gold
coins, in box I, both are silver coins and in box Il , there is one gold and one silver coin.

A person chooses a box at random and takes out a coin. If the coin is of gold, what is the probability
that the other coin in the box is also of gold ? [CBSE 2011]

(v) Random variables & probability distribution Mean & variance of random

variables

LEVEL I
1. Two cards are drawn successively with replacement from a well-shuffled deck of 52 cards. Find the
probability distribution of the number of spades
2. 4 defective apples are accidentally mixed with 16 good ones. Three apples are drawn at random
from the mixed lot. Find the probability distribution of the number of defective apples.
3. A random variable X is specified by the following distribution

X |2 3 4
P(X) |03 |04 0.3

Find the variance of the distribution.
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LEVEL Il
1. A coin is biased so that the head is 3 times as likely to occur as a tail. If the coin is tossed twice.Find
the probability distribution of the number of tails.

2.The sum of mean and variance of a binomial distribution for 5 trials be 1.8. Find the probability
distribution.

3. The mean and variance of a binomial distribution are 3 and g respectively. Find P(X >1).

(vi) Bernoulli,s trials and Binomial Distribution

LEVEL 11
1. If a die is thrown 5 times, what is the chance that an even number will come up exactly 3 times.
2. An experiment succeeds twice as often it fails. Find the probability that in the next six trials, there
will be at least 4 success.

3. A pair of dice is thrown 200 times. If getting a sum 9 is considered a success, find the mean and
variance of the number of success.

Questions for self evaluation

1. A four digit number is formed using the digits 1, 2, 3, 5 with no repetitions. Find the probability that
the number is divisible by 5.

2. The probability that an event happens in one trial of an experiment is 0.4. Three independent trials
of an experiment are performed. Find the probability that the event happens at least once.

3. A football match is either won, draw or lost by the host country’s team. So there are three ways of
forecasting the result of any one match, one correct and two incorrect. Find the probability of

forecasting at least three correct results for four matches.

4. A candidate has to reach the examination center in time. Probability of him going by bus ore scooter

1 : - . i
or by other means of transport are %Eg respectively. The probability that he will be late is

1 1 : L
2 and 3 respectively. But he reaches in time if he uses other mode of transport. He reached late at the

centre. Find the probability that he traveled by bus.

5. Let X denote the number of colleges where you will apply after your results and P(X = x) denotes
your probability of getting admission in x number of colleges. It is given that
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kx, if x=0,o0rl
P(X=x) =<2kx, if x=2 , k'is a + ve constant.
k(5-x),if x=3o0r4
Find the mean and variance of the probability distribution. 1
6. A die is thrown again and again until three sixes are obtained. Find the probability of obtaining the
third six in the sixth throw of the die.
7. On a multiple choice examination with three possible answers(out of which only one is correct) for
each of the five questions, what is the probability that a candidate would get four or more correct
answers just by guessing ?
8. Two cards are drawn simultaneously (or successively) from a well shuffled pack of 52 cards. Find
the mean and variance of the number of red cards.
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ANSWERS

TOPIC 1 RELATIONS& FUNCTIONS
(i) Domain , Co domain & Range of a relation
LEVEL I
1.R={(3,5),(4,4),(53) },Domain = {3, 4, 5}, Range = {3, 4, 5}
2. Domain = {1, 2, 3,}, Range = {8, 9, 10}
(iii).One-one , onto & inverse of a function

LEVEL |
1 -fx) 6 tX
1-x
LEVEL Il
2. Fl(x) = (4x+7) 3.6 5.F1(x) = (ZX—3_5)
(iv).Composition of function
LEVEL Il
5.fo f(x) = x 6.4x°—12x +9
(v)Binary Operations
LEVEL |
5 15 2.4 3.e=5 4.50
Questions for self evaluation
2.{1,5 9} 3. T, is related to T 6. F1(x) = —X+36‘1
_ -1_a : . (1 -b
7.e=0, a :ﬁ 8. Identity element (1, 0), Inverse of (a, b)is | =, —
- a a

TOPIC 2 INVERSE TRIGONOMETRIC FUNCTION
1. Principal value branch Table

LEVEL I
1.z 2.- =X 3.-=Z 23"
6 6 3 4
LEVEL 11
l.m 2. L 3.5%
5 6
2. Properties of Inverse Trigonometric Functions
LEVEL I
1.0 3.42
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LEVEL 1l

1. 1tan_lx
2
LEVEL I11
3.1 4.l 5.i—£—
6 4 J2
Questions for self evaluation
1 1
6. X 1.+— 8.—
J2 6

TOPIC 3 MATRICES & DETERMINANTS
1. Order, Addition, Multiplication and transpose of matrices:

LEVEL |
]
1 -3 -4 1
1.1x5,5x1 2 I[E iJI I O B B A
0 3
LEVEL Il
3.skew symmetric 4. a=8,b=8
LEVEL III.
s B 3 1/2 -=5/2 - N XK
l.[ 3 -3 4] 2.[ 1/2 =2 -2 ] + [5/2 0 -3 ]
-3 2 0 -5/2 -2 2 3/2 3 0
(if). Cofactors &Adjoint of a matrix
LEVEL |
3 1
1. 46 2.2, 5l
(iii)Inverse of a Matrix & Applications
LEVEL |
1. AT TA 2.AT T A 3.k=17
LEVEL Il
-2/14 —5/14
L —-4/14 —3/14]3' 0
LEVEL 111
1x =1, y=2 z=3. 2. x=3,y=-2,z=1. 3. AB=6l, x=2,y=-1,z=4
3 2 6
Ax=% y=-1 z=1. 5. |1 1 2
2 25

(iv). To Find The Difference Between |A|, |adjA|, |kA|
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LEVEL |

1.% 2.27 3.24 4.§
LEVEL 11
1. 8 2. 49
LEVEL I11
la=3 2. 125
(v). Properties of Determinants
LEVEL |
1. x =4 2. a®+b?+c? +d?
LEVEL 11
2. [Hint: Apply Cy—bCs and C2_>8.C3]
LEVEL I11
la. 4 1b. 0,0,3a 1c. —g

2.HINT A= ‘71(a+ b +c)[(a-b)’+ (b-c)*+(a-h)’]

3.[Hint : Multiply R;, R, and R3 by a, b and c respectively and then take a, b, and ¢ common
from C;, C, and Cj respectively]

4. [Hint : Apply R1—Ri+ Rz and take common a + b + c]

5.Hint : Apply R; —aR;, R,—>bR3, and R3— cR3]

6.[Hint : Multiply R1, R; and R3 by a, b and c respectively and then take a, b, and c common
from Cy, C; and Cj; respectively and then apply R; > Ri1+ Ry + R3]

Questions for self evaluation

3 3 5/2 0 -1 1/2

4l 3 5 77204 1 0 12 6.x=8,y=8and Al= %[ 57 ‘31]
5/2 7/2 5 ~1/2 1/2 0 B
9 -3 6 8 0 0
8.A—1:38 6 -2 -2|,x=2,y=1,z=3 9.AB=|0 8 0|,x=3,y=-2,z=-1
-3 7 -2 00 8

25 15
10.
-37 =22
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TOPIC 4 CONTINUITY AND DIFFRENTIABILITY

2.Continuity
LEVEL-I
1.Continuous 2.Not Continuous
LEVEL-I1I
2.3/4 3.3a—3b =2 4. Not Continuous
LEVEL-III

1. 1 [Hint: Use 1-cos 20 = 2sin?0]2. 1[Hint: Use a® — b3 = (a — b)(a? + ab + b?)]
3a=1/2,b=4 4, K=2

3.Differentiation

LEVEL- I
1.Not Differentiable 2. 22
1+x
dy _ 1 [(x=3)(x*+4) (1 2x_ (6x+4)
3. = 2\ 3x2+ax+5 (x—3+ x2+4 3x2+4x+5)
LEVEL-II
1. 2logxsin(logx)?/x o — A 4 —i(ﬂf
) g (logx) 2(1+x2) " 2a\1-t
LEVEL-I111

X Thint: 2 _ LSRRI L x N
1 = [hint: Put x* = cos20] 2. 2[ Hint: use 1 + sinx = (cosZ +sin3) ]

4.Logrithmic Differentiation
LEVEL-I
cos(log x)
X

1.y' = 1/(xlogxlog7) 2

dy _ 1

“dx - x(t(log0d) [Hint: Use log(ex) = loge+logx=1+logx]

LEVEL-II

2. 2logxsin(logx)?/x 5 ytanx+logeosy

xtany+logcosx
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LEVEL-II

dy cosx . 4x cotx . 2x% +14x +3
2 = (logx)“os [Kgx — smxlog(logx)] ~ 4. x*™(cot x + x logsin x)+m
(v) Parametric differentiation
2 22
a
Questions for self evaluation
1.k=5 2a=3,b=2, 4.a:—§,c=1,beR
2 2
S[d_y} =1 6.(log x)COSX{ﬂ—smx log Iogx}
dX Jo_r/a x log x (x _1)2
2
Lecx 9. [Hint: Put x = sin 8 ; y = sin @] . ytanx+logcosy
1-x-2y X tany+ log cox

TOPIC5 APPLICATIONS OF DERIVATIVES

1. Rate of change

LEVEL | i | ﬁ (2x+ 1) 2.64 cm?/min 3. 4.4 cm/sec
LEVEL Il 1.( 2 , 4) 2.9 km/h 3.8 cm?/sec
LEVEL Il 1.(4,11)and ( 4, —31] Z.incm/sec 3. irccm/sec
3 45 10
2. Increasing & decreasing functions
LEVEL I 3.(0,3n/4) U (7n/4, 2r) and (3rt/4, Tn/4)
LEVEL II 1. (0,m) 3.(0,e)and (e, »)
LEVEL Il 1.(-%,0)U (%, ) &( -0, -1/2) U (0,1/2)
3. Tangents &normals
LEVEL | 1.x+3y-8=0 &x+3y+8=0 2.(0,0)
3.(1,00&(1,4)
LEVEL Il  1.2x+3my—3am*—2am*=0 2.(3,45) & (-3, 27)
3. x+14y —254=0 & x+14y+86=0
LEVEL Il 1.80x — 40y — 103 =0 3. a® = b’[Hint: Use mym, = —1]
4. Approximations
LEVEL I 1.5.03 2.4.042 3.0.2867 4.7.036
LEVEL I 1.2.16 T cm

5 Maxima & Minima
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LEVEL I 1.1&5 3.12,12
112 28n 20 10

LEVEL Il 2. cm, cm. 3. Length =—— m, bredth ——m.
n+4 n+4 n+4 n+4
LEVEL Il 1.¥ab 3. 4(6I1‘/§)m ,30_116‘/5

Questions for self evaluation

1.écm/s 2. by/3cm? /s 3. Tin(=2,-1) and 4 in (~0,—2) U(~1,)
T
4.1 in{O,%ju(%,Zn} and 4 in&,%"j 5.(0,0),(1,2),(1,-2)
6.(a)y—2x—-3=0, () 36y + 12x — 227 =0 8.() 2.962 (i) 2.962
200
10.— m
7

TOPIC 6 INDEFINITE& DEFINITE INTEGRALS
(i) Integration by substitution

1 -1 |
LEVEL | 1. tan(logex) + C 2 Eem“"” X+Cc 36" *X4C
1 .
LEVELIl  1.2logefl++x|+C 2. sec L Ioge‘l—ex +C
1 tan? x
LEVEL Il 1.2Jtanx +C 2.—tan"H(cosx)+C 3. +loge[tan x|+ C
(ii) ) Application of trigonometric function in integrals
3 1 i
LEVEL I 1.——CcosxX+-—cos3x+C 2.l x+Sm6X +C
4 12 2 6

3.§+lsin 6x+isin 4x+lsin 2x+C
4 4 16 8

2 4 2 i i
LEVEL Il 1.%sec4x+C oR fANTX _tan'x . 2.§sm3x+25mx+c

sin®x  sin®x

— +C
3

. 2 .3 1.5
LEVEL Il 1.S|nx—§sm x+§sm Xx+C

(iii) Integration using Standard results

LEVEL | 1-1|09e><+E ax?_9l+c 2 tan Y X e 3 Lt H2 4
2 2 3 3 9 3
1. af2x?+1 1y . _1(2x—1j
LEVEL Il 1. —tan| ———=|[+C 2. tan "(sinx+2)+C 3.sin" | —— |+C
ol b inx-+2) :
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[ 2x?-1 ) 2 . |2x-1
LEVEL I 1sin™t +C 2.x+log|x* —x +1 +—=log|~—=|+C
( 5 J 9 4 BT
3. x2+5x+6—%log(x+§j+\/x2+5x+6 +C
- [ .2
4.sin" x+V1-x +C [Hint: Put x=c0s2g]
5.6 x2—9x+20+34|og(2X2_9j+\/x2—9x+20 el
(iv) Integration using Partial Fraction
1 3
LEVEL | l.%log(x+1)+glog(x—2)+c 2.EIog(x—1)—2Iog(x—2)+EIog(x—3)+C
3.1—1Iog(x+1j+ > +C
4 “(x+3) 2(x+1)
1 1 3
LEVEL Il 1.x— 11log(x — 1) + 16log(x — 2) + C Z'Zlog x—5+zlog(x+2)+c
3 1 5
3.-log(x-1)-—+—=log(x+3)+C
2 log(x~1) D s g(x +3)
LEVEL Ill 1.10g(x +2)—%|0g(x2 +4)+ tan‘lg 5 log(l—ecosx)+ Iog(1+2cosx)_ 2Iog(14;2005x)+c
1 1 ) 1 _1(2x—1j _ . :
3.=log(l+ x)—=logll—Xx + X ]+ —tan"-| —=— |+ C [Hint: Partial fractions
51000+x)—¢ of ) 7 7 [ ]

(v) Integration by Parts

LEVEL | 1.x.tanx + logcosx + C 2.xlogx — x + C 3.e".logsecx + C
3 2 2
LEVELII  1.xsinix+v1-x2+C 2.%sin‘lx+£_EX +29 1-x" ¢

3.-V1-x?sinIx+x+C  4.2xtantx— Iog(1+ x2)+ C

5, %(secx.tan x +log(secx +tanx))+C

X

LEVEL 1l 1.§[cos(|og x)+sin(log x)]+C 2. Ze+X +C [Hint:f[exf(x) + f'(x)]dx=e*f(x) + c]
X
. +
1+ log x
er
4. e“tanx + C 5. E(33in 3x +200s3x)+C

(vi) Some Special Integrals

[ w2 2
LEVEL | 1.HT+X+2|OQ‘X+\/4+X2‘+C 2.%+%sin‘12x+c
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[o2
ceveLn 1 %*2) X2 +4X+6+Iog‘(x+2)+\/x2+4x+6‘+c
2
2.(x+2h/l—4x—x +gsin_1(x+2)+c

2

J5
/2
LEVEL Il 1.—%(1—x—x2)3 +é(2x—1h/1—x—x2+%sin‘1(zzgl}uc

2.%(x2+x)3/2—l§1(2x+1)\/x +x+1—log[(2x+1)+2 X +x}+C

(vii) Miscellaneous Questions

LEVELIL 1 ! N Vstanx-1 2. itan‘l(m}rc
‘\/_tanx+1‘ 232 242
1 L 2tanx L 4.ltan_1(2tanxj+c
25 J5 6 3
Stan ~ + 4
5.tan_1(tan2 x)+C[Hint:divide Nr. and Dr. by x?] 6.§tan_1 TZ +C
x 1 i
LEVEL Il 1. —Ex—ilog|3cosx+23inx|+c 2.~ —Zlog|cosx —sinx|+C
13 13 2 2
2
IX+= Iog 1—Etan_lx+C 4. < ~tanY| X +C
4 Tix+1 2 NG J_x
5 |x2 \/_x+1|
‘x +\/_x+1‘
Gitan_l[tanx_lj+ 1 |tanx—\/2tanx+1|+c
2 ~2tanx Zﬁ‘tanx+\/2tanx +1‘
Definite Integrals
(i) Definite Integrals based upon types of indefinite integrals
1 3. 1 64 3 5
LEVEL I 1. =log 6+—tan ~+/5 L — 3. |log=-9log—
59 °T V5 231 { 72 94}
2
e
LEVELII 1. 5+5{Iog——9log } 2. I(e2—2)
(ii) Definite integrals as a limit of sum
LEVEL | 1.6 2.12
(iii) Properties of definite Integrals
T T
LEVEL | 1.— 2.1 3. —
4 4
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T
LEVELII  1.——log(v/2 +1
5002 +1)
T
4, —
12
T
LEVEL Il 1.5
(iv) Integration of modulus function
19
LEVEL Il 1.?
Questions for self evaluation
1. Iog‘x2 +3x—18‘—glogx—_3 +C
3 T|x+6

3. 1(3x+ 2sin 2x + SN 4Xj+c
8 4

S.QX S log|3sin x + 4cos x|+ ¢
15 25

;. 84
231

7T
9.——log2
5 g

2.— 35— 2x — 2 —25in_1£X

T
3.—log2
3 g

3.4

4, tan_1(1+ tan %) +C

6. X —V1—x2 sin

10.19/2

_1x+c

J6

TOPIC 7 APPLICATIONS OF INTEGRATION

(i)Area under Simple Curves

LEVEL I 1. 207 Sq. units 2.67 Sq. units
(ii) Area of the region enclosed between Parabola and line
. 32-8v2 )

LEVEL Il 1.(E_lj5q. units 2.—‘/_ Sq. units

4 2

23 .

LEVEL Il 1.; Sg. units
(iii) Area of the region enclosed between Ellipse and line
LEVEL Il 1.5(t—2) Sq. units
(iv) Area of the region enclosed betweenCircle and line
LEVEL II 1. 47 Sq. units
LEVEL 11l 1(5—1 Sq. units

4 2

(v) Area of the region enclosed between Circle and parabola
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4
LEVEL HI 1.2[471—%} Sq. units 2.5(8+3n) Sq. units

(vi) Area of the region enclosed between Two Circles
LEVEL Il 1. (8?“ - 2\/§J Sg. units

(vii) Area of the region enclosed between Two parabolas
LEVEL I 1. 4 Sq. units
(viii) Area of triangle when vertices are given

15
LEVEL Il 1.4 Sq. units 2.? Sqg. units

(ix) Area of triangle when sides are given
LEVEL Il 1.8 Sq. units 2. 6 SQ. units
(x) Miscellaneous Questions

1 1
LEVEL Il 1.ESq. units 2.5 Sq. units
3.(2—\/5) Sq. units 4.2 Sq. units
64 . .
5.? SQ. units 6.9 Sg. units

Questions for self evaluation

1.— sq. unit 2.—sg. unit 3.—sq. units
8squnls 3squnls 6qU|
3 4

4, Z(Tc— 2) sq. units 5. [%—%) sq. units 6.5(8+37c) sq. units
8n ) .

7.(?—2\/§jsq. units 8. 4 sq. units

TOPIC 8 DIFFERENTIAL EQUATIONS
1. Order and degree of a differential equation

LEVEL I 1.order 2 degree 2

3. Formation of differential equation

2
LEveL . 1.9 % 5y g
dx dx

2 3 2 2
LeveL i 1|1+ ( W) | o e[ 9] 5y oW g
d : :
X dx dX  [Hint: y*=4ax]
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4. Solution of differential equation by the method of separation of variables

1 .
LEVEL I 1.Iog|1+y|:x+§x2+c 2. e’ =sinx+1
3. y= %Iog‘1+ x2‘+(tan’1 X)® +¢

5. Homogeneous differential equation of first order and first degree

LEVEL Il 1.log|x|~log|x Y| —¥+c =0

3
LEVEL III1.cy:Iog¥—l 2.sin‘1(zj=log|x|+c 3. y=ce
X
3

4.y+\/x2+y2 —cx?2 5.y =3x*+CxX 6'y:XZ+E

X
7 y——gx2+E
' 3 X

6.Linear Differential Equations

LEVEL I 1. 1/x

1 2
LEVEL 111, y=cosx+c cos2x2. —— = =% +¢ 3.xy = X~ (2logx -1)+c
Xx+1 3 4

LEVEL 11 1tan(izyj —x+c 2 x=—y%V+cy?3.-Z =loglx|+c
y

4. (x*+1)°= tan™x + ¢ [Hint: Use Z—z + Py = Q] 5. X = 2y2

Questions for self evaluation

. dzy dy 2 dy
1. Order 2, Degree not defined 2.XY —=+X — | —y—
dx? dx dx

3.x= (tan_ly—1)+ Ce tan Y 4. y++/x% +y? =Cx?
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5. ylogx = _72(1+ Iog|x|)+C 6.y + 2x = 3x?y [Hint: use v = 5]

X

7.2eY + logly| = 2

7_52

2
8. y=Xx“-
y 4sin x

TOPIC9
VECTOR ALGEBRA

(i)Vector and scalars, Direction ratio and direction cosines &Unit vector

LEVEL |
2+ 3 . 2 1: 1.~ 1;
1. [ - k 2 51 -10j+10k 3. —i+—j+—Kk
RNy ANV ‘ BB
2 2 1~ 2 1,2,
45 |+§j+§k 5175 175 )
LEVEL 11
=l wawe slaFay (. F
L5(Z =i )2.4/3 3.2i-] +4k
LEVEL 111
1. 22pP=% \% 3.Cosine of the angle with y —axis is%4.P = %
(if)Position vector of a point and collinear vectors
LEVEL |
1. 47+] , CA = -(3i +2j +7k)
LEVEL Il
1. -3i +3k
(iii). Dot product of two vectors
LEVEL I
- -
1.1 a.b =9 2.2 3. X
4 4
LEVEL Il
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1.d=15]-27j+5k z_ezg 3.=8

LEVEL Il
2.% 3. (i) k:%‘o (i) A=6 4.|x%|=4 5.[Hint: Use (& — b).(d@ +b) = 0]
_) ~
7.d =64i- 2j-28k 9. 5v2
(iv)Projection of a vector
LEVEL |
8 - - - - 7 E’E _15
1- [Hint: Use projectionofdon b = W] 2. 0 3.cos™" -
60
A
LEVEL 11
1 -~ 1~1.~ . 3 _dien o 31,034 oo
1[3 I,EJ’Ek, 6—7‘5/3] 3.[31—5(31']), ﬂ— El+E]_3k

(vii)Cross product of two vectors

LEVEL I
27
1. 12 2. 19V2 3. |%2|=9 4p =—
LEVEL Il
1A=-3  3.0=2
6
LEVEL Il
1. 1 [Hint: cos?a + cos*B + cos?*y = 1] 20=" 3.c= %(5? +2] +2k)

5{—%—]+%)+%G+ﬂ

(viii)Area of a triangle & Area of a parallelogram
LEVEL |
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- -
2.]a x b | 3.@Squnits [Hint : Use areaAzé AB x AC|]

1.10v/3 Sq. units

LEVEL Il

J61

3.
2
Questions for self evaluation
1.2=1 2.5V2 3.%
4.1 +2j+k 5. 3?—5%—7%
i\/_ +\/_ \/_

TOPIC 10THREE DIMENSIONAL GEOMETRY
(i)Direction Ratios and Direction Cosines

LEVEL |
11 1 3 2 8
l——,— .| Ans. ,
BT NEENG AN
g1l 1
V3,43, V3,
LEVEL Il

3 26 2 -1 3 1 1 1
1. — = —=,= <-3,-2,6> 3. =, —=,—= 4, + — +— +—

[ 2. Vie'V1a' V14 37 V3 3

(if) Cartesian and Vector equation of a line in space & conversion of one

into another form

LEVEL I

1. 7=(5i-4) +6k)+A3i+ 7] - 2k) 2.[“31:3’;2:2&3}

Eloy2_zmoy 4. 2x-3y+z+4=0

(iii)plane and skew lines
LEVEL Il

1. Lines are intersecting & point of intersection is (3,0,-1).
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X2 — X Y2—W1 Zy — 23

[Hint: For Coplanarity use a;a; az
by b, b3
LEVEL Il

2. Equation of AB is 7 = (41 + 5] + 10k) + (21 + 2] + 6k).
3. Equation of BC is # = (21 + 3f + 4k) + pu(i + j + 5k). Coordinates of D are (3,4,5).

(iv) Shortest distance between two lines

LEVEL Il
1(a) ¥ units, 4.%_9
1(b) %units 5.%
3.0 6. Vector equation 7 = (31 - 4k) + M(51 - 2] + 4k) and distance = 7.75 units

(v)Cartesian and Vector equation of a plane in space & conversion of one
Into another form

LEVEL I

1x=0 2. 12x+4y+3z=12 3_7635 4.(@)x+y-z=2({0)2x+3y—-4z=1

LEVEL Il

=7

i

(3i+57—-6F )
L2x+3y-2=20 2. 7| rroJ |
g

L 70

3[r— (G- 2k)] - (G+j—-k) =0, x + y-z = 3

(vi) Angle Between (i)Two lines(ii)Two planes(iii)Line & plane

LEVEL-I
0 2. arin-l 7 _ -1 15 =1 8
1.60 sin (2—\/9_1J 3. A.=-3 4.cos NeETT 5.sin -
LEVEL-II
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1. p=-3
(vii) Distance of a point from a plane

LEVEL-I
1. 1/3 2. (0,0,0) 3=
4% 5.[vb?+c? ]

LEVEL-II
1 (4,37) 2. 6 units 323 4 13

LEVEL-I1I

[

. Foot of perpendicular (-1,4,3), Image (-3,5,2), Distance = /6 units
3X—-4y+3z2-19=0

2 .
. x+y—z—2=0,—3unlts ,

N

1

V3

w

units.

(viii).Equation of a plane through the intersection of two planes

LEVEL-II
Ix-y+32-2=0 %i_l 2. Ans. 51x + 15y — 50z + 173 =0
3. 5x—-4y-z=7
LEVEL-I1I
1. x-2y+z=0 3.x-19y—11z=0 4_%:§:§

(ix) Foot of perpendicular and image with respect to a line and plane

LEVEL-I1I

1. (1,-2,7) 2. (3,5,9 3. Image of the point = (0,-1,-3)
LEVEL-III

1(3,2,7) 2.(2,2,) 3 12x-4y+32=169  4.(-14-1)

Questions for self evaluation
117x+2y—-7z=12

2.r=(i- 2] —3k)+1(i +2] —2k),
3_(§,Z,£j
3'3'3
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4.7ZERO
SERLE
7 7 7

8. [Hint: second line can also be written as

TOPIC 11LINEAR PROGRAMMING

]

x-4) _ -1 _ (z-0)
-2 T 1

(i) LPP and its Mathematical Formulation
LEVEL |
1.Z=50x + 70y, 2x +y > 8, x+2y>110, X, y>[10
(it) Graphical method of solving LPP (bounded and unbounded solutions)

1. Minimum Z =—12 at (4, 0), 2. Maximum Z = 235 at (

20 45)
19

19'19
3. Minimum Z =7 at (Elj
2 2

(iii) Diet Problem
LEVEL Il
1. Leastcost =Rs.110 atx =5and y = 30
2. Minimum cost = Rs.6 at x = 400 and y = 200
(iv) Manufacturing Problem

LEVEL 11
1.Maximum profit is Rs. 120 when 12 units of A and 6 units of B are produced
2. For maximum profit, 25 units of product A and 125 units of product B are produced

and sold.

(v) Allocation Problem

LEVEL Il
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1.Maximum annual income = Rs. 6,200 on investment of Rs. 40,000 on Bond A and
Rs. 30,000 on Bond B.
2. A should run for 60 days and B for 30 days.

LEVEL Il

1.For maximum profit, 62 executive class tickets and 188 economy class ticket should be sold.
(vi) Transportation Problem

LEVEL I

1. Minimum transportation cost is Rs. 400 when 10, 0 and 50 packets are transported from factory at A
and 30, 40 and 0 packets are transported from factory at B to the agencies at P, Q and R respectively.

Questions for self evaluation

1. Minimum 155 at (0, 5). 2. Minimum value is 5 at (g%)

3. Maximum is Rs 4.60 at (0.6 , 0.4) 4.Maximum is Rs.800 at (0 , 20)
5.8 items of type A and 16 items of type B 6.1 jar of liquid and 5 cartons of dry product.
7.Rs.4,000 in Bond A and Rs.14,000 in Bond B8. Minimum cost Rs.1350 at (5, 3)

TOPIC 12PROBABILITY

(i) Conditional Probability

LEVEL I 1.0 2.i
14
2
LEVEL Il 1.-
5
LEVEL I 1.E and 3
4 5

(if)Multiplication theorem on probability

LEVELII 1.2 2.(i) 13 (ii) 10

65 21~ " 21 [Hint: p(x>=1) = 1 — P(x<0)
LEVEL Il 1.—> 23

512 5

(iii) Independent Events
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LEVEL I 1.Yes 2.Yes [check: P(ANB) =P(A).P(B)] 3.%

(iv) Baye’s theorem, partition of sample space and Theorem of total
probability

LEVELI 1.2 o 1 3.3 22 5.0.27
154 50 4 42

LEVELI 1.1 2.2 3.3
2 3 7

LEVEL Il 1.G6)%2 (i) = 2.0.15 3.2
17 17 3

(v) Random variables & probability distribution , Mean & variance of
random variables

LEVEL | 1 2 0 L 2
' P(X) [9/16 |6/16 |1/16
2. X O 1 2 3 3. 0.6
P(X) | 28/57 | 24/57 | 24/285 | 1/285
LEVEL Il 1. X 0 ! 2
P(X) |9/16 |6/16 |1/16
5
2(ﬂ+1) 3. 65
5 5 81
(vi) Bernoulli’s trials and Binomial Distribution
LEVELII 1> 9 496 45 200 , 1600
16 729 9 81 [Hint: mean =np, variance=npq]
Questions for self evaluation
1L 2.0.784 3.t
4 9
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13
71
243

19 47
"8 64
8.1and 1.47
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CLASS XII

MATHEMATICS
Units Weightage (Marks)

(i) Relations and Functions 10
(ii) Algebra 13
(iii) Calculus 44
(iv) Vector and Three Dimensional Geometry 17
(v) Linear Programming 06
(vi) Probability 10

Total : 100

Unit | : RELATIONS AND FUNCTIONS
Relations and Functions (10 Periods)

Types of Relations : Reflexive, symmetric, transitive and equivalence
relations. One to one and onto functions, composite functions, inverse of
a function. Binary operations.

Inverse Trigonometric Functions (12 Periods)

Definition, range, domain, principal value branches. Graphs of inverse
trigonometric functions. Elementary properties of inverse trigonometric
functions.

Unit Il : ALGEBRA
Matrices (18 Periods)

Concept, notation, order, equality, types of matrices, zero matrix, transpose
of a matrix, symmetric and skew symmetric matrices. Addition,
multiplication and scalar multiplication of matrices, simple properties of
addition, multiplication and scalar multiplication. Non-commutativity of
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multiplication of matrices and existence of non-zero matrices whose
product is the zero matrix (restrict to square matrices of order 2). Concept
of elementary row and column operations. Invertible matrices and proof
of the uniqueness of inverse, if it exists; (Here all matrices will have real
entries).

2. Determinants (20 Periods)

Determinant of a square matrix (up to 3 x 3 matrices), properties of
determinants, minors, cofactors and applications of determinants in finding
the area of a triangle. adjoint and inverse of a square matrix. Consistency,
inconsistency and number of solutions of system of linear equations by
examples, solving system of linear equations in two or three variables
(having unique solution) using inverse of a matrix.

Unit Ill : CALCULUS
1. Continuity and Differentiability (18 Periods)

Continuity and differentiability, derivative of composite functions, chain
rule, derivatives of inverse trigonometric functions, derivative of implicit
function. Concept of exponential and logarithmic functions and their
derivatives. Logarithmic differentiation. Derivative of functions expressed
in parametric forms. Second order derivatives. Rolle’s and Lagrange’s
mean Value Theorems (without proof) and their geometric interpretations.

2. Applications of Derivatives (10 Periods)

Applications of Derivatives : Rate of change, increasing/decreasing
functions, tangents and normals, approximation, maxima and minima (first
derivative test motivated geometrically and second derivative test given
as a provable tool). Sample problems (that illustrate basic principles and
understanding of the subject as well as real-life situations).

3. Integrals (20 Periods)

Integration as inverse process of differentiation. Integration of a variety of
functions by substitution, by partial fractions and by parts, only simple
integrals of the type to be evaluated.

ax J- ax

J‘ ax J' ax J- ax J~
X+a \/xziaz’ \/az—xz’ ax’ + bx+¢* \Jax® + bx + ¢
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px+q PX+q [ 2
————dXx, dx, [ Va® + x? dx, x2 —a? dx,
ax? +bx +c J.\/ax +bx+c j '[

[Vax® +bx+c dx and [(px+qWax® +bx +c dx

Definite integrals as a limit of a sum, Fundamental Theorem of Calculus
(without proof). Basic properties of definite integrals and evaluation of
definite integrals.

Applications of the Integrals (10 Periods)

Application in finding the area under simple curves, especially lines, area
of circles/parabolas/ellipses (in standard form only), area between the
two above said curves (the region should be clearly identifiable).

Differential Equations (10 Periods)

Definition, order and degree, general and particular solutions of a
differential equation. Formation of differential equation whose general
solution is given. Solution of differential equations by method of separation
of variables, homogeneous differential equations of first order and first
degree. Solutions of linear differential equation of the type :

%4— p(x)y = q(x), where p(x) and g(x) are function of x.

Unit IV : VECTORS AND THREE-DIMENSIONAL GEOMETRY

1.

Vectors (12 Periods)

Vectors and scalars, magnitude and direction of a vector. Direction cosines/
ratios of vectors. Types of vectors (equal, unit, zero, parallel and collinear
vectors), position vector of a point, negative of a vector, components of
a vector, addition of vectors, multiplication of a vector by a scalar, position
vector of a point dividing a line segment in a given ratio. Scalar (dot)
product of vectors, projection of a vector on a line. Vector (cross) product
of vectors. Scalar triple product of vectors.

Three-Dimensional Geometry (12 Periods)

Direction cosines/ratios of a line joining two points. Cartesian and vector
equation of a line, coplanar and skew lines, shortest distance between
two lines. Cartesian and vector equation of a plane. Angle between
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(/) two lines, (ii) two planes, (ii) a line and a plane. Distance of a point
from a plane.

Unit V : LINEAR PROGRAMMING
(12 Periods)

1. Linear Programming : Introduction, definition of related terminology such
as constraints, objective function, optimization, different types of linear
programming (L.P.) problems, mathematical formulation of L.P. problems,
graphical method of solution for problems in two variables, feasible and
infeasible regions, feasible and infeasible solutions, optimal feasible
solutions (up to three non-trivial constraints).

Unit VI : PROBABILITY
1. Probability (18 Periods)

Multiplication theorem on probability. Conditional probability, independent
events, total probability, Baye’s theorem, Random variable and its
probability distribution, mean and variance of haphazard variable. Repeated
independent (Bernoulli) trials and Binomial distribution.
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CHAPTER 1

RELATIONS AND FUNCTIONS

IMPORTANT POINTS TO REMEMBER

Relation R from a set A to a set B is subset of A x B.

AxB={a b):aeA beB}

If n(A) =r, n(B) =s from set A to set B then n (A x B) = rs.

and no. of relations = 2%

¢ is also a relation defined on set A, called the void (empty) relation.
R = A x A is called universal relation.

Reflexive Relation : Relation R defined on set A is said to be reflexive
iff (a,a) e RY aec A

Symmetric Relation : Relation R defined on set A is said to be symmetric
iff (a, ) e R=>(b,a)e RV ab A

Transitive Relation : Relation R defined on set A is said to be transitive
if (a, ) e R (bco)e R=>(ac)e RV abceR

Equivalence Relation : A relation defined on set A is said to be
equivalence relation iff it is reflexive, symmetric and transitive.

One-One Function : f: A — B is said to be one-one if distinct elements
in A has distinct images in B. i.e. V X;, X, € As.t. x; # X, = f(x,) # (x,).

OR
vV X, X, € Ast fix) = f(x,)
= X =X

One-one function is also called injective function.
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Onto function (surjective) : A function f: A — B is said to be onto iff
R,=Bie V be B, there exist a € As.t. fla) = b

A function which is not one-one is called many-one function.
A function which is not onto is called into.

Bijective Function : A function which is both injective and surjective is
called bijective.

Composition of Two Function : If f: A - B, g: B —» C are two
functions, then composition of f and g denoted by gof is a function from

Ato C given by, (gof) (x) =g (f(x)) V xe A

Clearly gof is defined if Range of f « domain of g. Similarly fog can be
defined.

Invertible Function : A function f: X — Y is invertible iff it is bijective.

If f: X - Y is bijective function, then function g : Y —» X is said to be
inverse of fiff fog = Iy and gof = [,

when [, Iy are identity functions.
g is inverse of f and is denoted by f .

Binary Operation : A binary operation * defined on set A is a function
from A x A > A. * (a, b) is denoted by a * b.

Binary operation * defined on set A is said to be commutative iff
a*b=b*avy a be A

Binary operation * defined on set A is called associative iff a * (b * ¢)
=(@*b)*cvabceA

If * is Binary operation on A, then an element e € A is said to be the
identity elementiff a*e=e*a v ac A

Identity element is unique.

If * is Binary operation on set A, then an element b is said to be inverse
ofac Aiffa*b=b*a=e

Inverse of an element, if it exists, is unique.
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VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

If A is the set of students of a school then write, which of following
relations are. (Universal, Empty or neither of the two).

R, = {(a, b) : a, b are ages of students and |a — b| > 0}
R, = {(a, b) : a, b are weights of students, and |a — b| < 0}
Ry = {(a, b) : a, b are students studying in same class}

Is the relation R in the set A = {1, 2, 3, 4, 5} defined as R={(a, b) : b
= a + 1} reflexive?

If R, is a relation in set N given by
R={a b):a=b-38, b> 5}
then does elements (5, 7) € R?
Iff :{1,3} > {1,2,5and g: {1, 2, 5} > {1, 2, 3, 4} be given by
f={(1,2), 3, 9)} g={1,3), (2, 3), (5 1)}
Write down gof.
Let g, f: R — R be defined by

g(x)= X;rz,f(x): 3x — 2. Write fog.

If f: R — R defined by

2x -1
5

f(x)=

be an invertible function, write f'(x).

If F(x)=—>_vx= -1, Write ~ fo f(x).
X +1

Let * is a Binary operation defined on R, then if

(i) a*b=a+ b+ ab, write 3 * 2
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2
(il a* b= \yie (2+3)%a.

9. If n(A) = n(B) = 3, Then how many bijective functions from A to B can be
formed?

10. Iff(x) =x+ 1, g(x) = x— 1, Then (gof) (3) = ?
11. Is f: N — N given by fix) = x° is one-one? Give reason.
12. If f: R — A, given by

fix) = x> — 2x + 2 is onto function, find set A.
13. If f: A — B is bijective function such that n (A) = 10, then n (B) = ?
14. If n(A) = 5, then write the number of one-one functions from A to A.
15. R={(a b):a be N, a= band a divides b}. Is R reflexive? Give reason?
16. Is f: R —> R, given by f(x) = |x — 1| is one-one? Give reason?

17. f: R — B given by f(x) = sin x is onto function, then write set B.

18. |If f(x)=log[H—X],3howthatf[ zxz):Zf(x).
1-x 1+ X

19. If *" is a binary operation on set Q of rational numbers given by a*b = %
then write the identity element in Q.

20. If * is Binary operation on N defined by a* b=a +ab Vv a, b € N. Write
the identity element in N if it exists.

SHORT ANSWER TYPE QUESTIONS (4 Marks)

21. Check the following functions for one-one and onto.

2x -3
7
(b) f:R—> R, fix)=|x+1|

(@) f:R—>R, f(x)=

3x -1

(c) f:R-{2} > R, f(x)=

Xl — Maths 12



22.

23.

24.

25.

26.

27.

28.

29.

30.

(d) f:R - [-1, 1], (x) = sin°x

Consider the binary operation * on the set {1, 2, 3, 4, 5} defined by
a* b = H.C.F. of a and b. Write the operation table for the operation *.

Let f:R—{j}—)R—{i} be a function given by f(x)= 4X_ Show
3 3 3x+4
. . . -1 4x
that f is invertible with f'(x) = :
4-3x

Let R be the relation on set A = {x : x € Z 0 < x < 10} given by
R={(a, b) : (a— b) is multiple of 4}, is an equivalence relation. Also, write
all elements related to 4.

3x + 4

Show that function f : A — B defined as f(x) = : where

A=R- {g} B=R- {g} is invertible and hence find 1.

Let * be a binary operation on Q. Such that a * b= a + b — ab.
(i) Prove that * is commutative and associative.

(i) Find identify element of * in Q (if it exists).

If * is a binary operation defined on R — {0} defined by a * b = %, then

check * for commutativity and associativity.
If A= N x N and binary operation * is defined on A as
(a, b) * (c, d) = (ac, bd).

(i) Check * for commutativity and associativity.

(i) Find the identity element for * in A (If it exists).

Show that the relation R defined by (a, b) R(c, d) < a+ d= b+ con
the set N x N is an equivalence relation.

Let * be a binary operation on set Q defined by g * p = %, show that

(i) 4 is the identity element of * on Q.
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31.

32.

33.

34.

35.

36.

(i) Every non zero element of Q is invertible with
a’ =E, aeQ-{0}.
a

Show that f: R, — R, defined by f(x)=2l is bijective where R, is the
X

set of all non-zero positive real numbers.
Consider f: R, — [-5, ) given by f(x) = 9x* + 6x — 5 show that f is

VvX+6-1
—3

invertible with ' =
If * is a binary operation on R defined by a *b = a + b + ab. Prove that

* is commutative and associative. Find the identify element. Also show
that every element of R is invertible except —1.

If f, g: R — R defined by fix) = x* — xand g(x) = x + 1 find (fog) (x) and
(gof) (x). Are they equal?

f:[1,0) - [2, ) is givenby f(x) = x + l, find £ (x).
X

f:R—> R, g: R— Rgiven by fix) = [x], g(x) = |x] then find
-2 -2
(fog)(?) and (gof)(?].

ANSWERS

R, :is universal relation.

R, : is empty relation.

R, : is neither universal nor empty.
No, R is not reflexive.

5,7 ¢ R

gof = {(1, 3), (3, 1)}

(fog)(x) =x V xe R

Xl — Maths 14



11.

12.
13.
14.

15.

16.

17.
19.
20.
21.

5x +1
2

f(x)=

X 1
(fof)(x) = PR cars

+1 2
(i) 83*2=11
1369
ii o7
6
3

Yes, fis one-one -V x,, x, eN = x? = x2.
A =[1, ») because R, = [1, »)

n(B) = 10

120.

No, R is not reflexive -~ (a,a)eRVaeN

f is not one-one functions

T f3) =f(-1) =2

3 # — 1 je. distinct element has same images.

B =[-1, 1]
e=5

Identity element does not exist.

(a) Bijective

(b) Neither one-one nor onto.
(c) One-one, but not onto.
(d) Neither one-one nor onto.

15
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22.

24.

25.

26.
27.

28.

33.
34.

35.

36.

*11]12] 3
1111 1] 1
211121
31|13
411121
51 1) 1|1

Elements related to 4 are 0, 4, 8.

_7x+4
5x-3

1 (x)

0 is the identity element.

Neither commutative nor associative.
(i) Commutative and associative.
(i) (1, 1) is identity in N x N

0 is the identity element.

(fog) (X) = ¥* + x

(goh (X) = x> — x + 1

Clearly, they are unequal.

1 (x) = XINXT -4 Vx* -4

2

—2

(t09) 2} =0

(gof)(%zj =1
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CHAPTER 2

INVERSE TRIGONOMETRIC FUNCTIONS

IMPORTANT POINTS

e sin' x, cos™! x, ... etc., are angles.

e If sin@ = xand g e[_?ng} then 6 = sin"'x etc.

) Function Domain Range
(Principal Value Branch)

T T
sin~'x -1, 1] [__ _}

2’2
cos'x -1, 1] [0, n]

T T
tan~'x R (—E,E)
cot'x R 0, n)

T
sec™'x R-(-1,1) [0, n]—{z}
cosec™'x R—-(-1,1) {—gg}— {0}

® sin' (sin x) = x vx e[_ﬁ,ﬁ}
2 2

cos™' (cos x) = x v x e [0, 1] etc.
® sin(sin"'x) = x v x e [-1, 1]

cos (cos™'x) = x v x e [-1, 1] efc.
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e sin'x=cosec™ (lj vx e[-11]
p%
tan”'x = cot™' (1/x) v x>0

sec”'x = cos™! (1/x), v |x > 1

® sin'(—x) =-sin'x v x e [-1, 1]
tan"'(-x) = —tan"'x v x € R
cosec™'(—x) = — cosec”'x v |x| > 1

® cos'(—x)=n—-cos'x v x € [-1, 1]
cot'(-x) =n—-cot'x v xe - R

sec’'(=x) = n —sec”'x v |x > 1

@ sin'x+cos'x= g x e[-11]
tan'x+cot ' x =2 V x eR

i X T
sec™' x + cosec 1X=E v x| >1

e tan'x +tanly = tan1[1X+yJ; xy < 1.

e tan'x —tan'y = tan™’ [u] xy > —1.

e 2tan'x= tan‘1[1 2X2],|x| <1
—x

2tan”'x = sin(1 2X2), IxI <1,
+X

2
2tan‘1x:cos“[1 X ] x >0.

Xl — Maths 18



VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1.  Write the principal value of

(i)

(iii)

(vi)

(vii)

sin”’ (—/3/2) (i) cos”' (v3/2).
tan”’ (— i] (iv) cosec™! (- 2).
J3
cot”! (i] : (viy sec™! (- 2).
3

sin”' {i} + cos” [_;1] + tan”’ (-1/V3)

What is value of the following functions (using principal value).

tan”" [%} — sec’| [%) . (i) sin (—%} — cos ™' {%J :

tan™' (1) — cot™' (-1). (iv) cosec (v2) + sec”! (v2).

tan' (1) + cot™ (1) + sin™" (1).
. —1( . 475]
sin | sin—|.
5
3n

-1
cosec (cosec —j .
4

(vii) tan”' [tan %) .

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

3. Show that tan

4(1+cosx + J1-cosx )

r.Xx
L\/1+cosx—\/1—cosx 4 2
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4. Prove

-1 COoS X -1 1+ cos x\
tan | ——— | — cot L —_ | =
1-sinx 1- cos x

N3

_1( ,7)( J = sin_ 5 -~ cos” (—az - %

5. Prove tan

6. Prove

ot {2 tan [003_1 iﬂ +tan {2 tan [sin_1 EH = tan ' (—
17 17

7 Prove 71(\/1+x +\/1—x
t\/1+x —\/1—x

8. Solve cot ' 2x + cot”' 3x = X,
4

m—nj T

9. Prove that tan™ (ﬂ) —tan‘(
n m+n

2
10. Prove that tan lsin“( 2x2j 1 0s” L yJ _ Xty
2 1+ x 1+ y? 1-xy

2
-1 1 -2 2
11. Solve for x, cos‘{x2 ] +—tan™’ [ Xz] _cr
X +1 2 1-x 3

1 1 1 1
12. Prove that tan'—+tan'—+tan'=+tan ' — = =
3 5 7 8 4

13. Solve for x, tan(cos™x)=sin(tan'2); x > 0

14. Prove that 2tan™ (l) + tan‘1(1)_tan (32j
5 4 43
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15.

16.

17.

18.

19.

20.

21.

1
Evaluate tan {Ecos‘1 [

Prove that tan™ (

Prove that

\/ﬁ

acos x —bsinx
bcos x +asinx

]:tan

(-

cot{tan‘1 x +tan™ (l)} +cos ' (1-2x%)+cos ' (2x2 1) =m, x>0
X

4( a
Prove that tan 1(1

c>0

—b) _1(b—c
+tan
1+ bc

+ab

Solve for x, 2 tan~'(cos x) = tan™! (2 cosec x)

Express

j+tan‘1(c_

1+ca

sin™ (x\/1—x —\/;\/1—x2) in simplest form.

If tan-'a + tan~'b + tan~'c = &, then

prove that a + b + ¢ = abc

aj =0 where a, b,

22. If sin”'x > cos7'x, then x belongs to which interval?
ANSWERS
T —T —T
1. Qi - (i) 5 (i) v -
T ) 2n . T
v 3 vi) &5 (vii) 5
. . T e . T
2. (i o (i) 3 (iii) ) (iv) Pl
T —T i
V) = V) 3 Vi) (viil) -
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8. 1 11. tan.-=2-43

12
13 V5 15 J11-3
8 B FRVIT]
19. x = % 20 sin™' x — sin”! Vx.
2 (; 1}
\/55
21. Hint: Let tan'a=a
tan™' b=
tan' c =y

then given, a + f+y=1
a+B=m-—y
take tangent on both sides,

tan (o + B) = tan (= — )
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CHAPTER 3 & 4

MATRICES AND DETERMINANTS

POINTS TO REMEMBER

Matrix : A matrix is an ordered rectangular array of numbers or functions.
The numbers or functions are called the elements of the matrix.

Order of Matrix : A matrix having ‘m’ rows and ‘n’ columns is called the
matrix of order mxn.

Square Matrix : An mxn matrix is said to be a square matrix of order n
if m=n.

Column Matrix : A matrix having only one column is called a column
matrix i.e. A = [aif],, is a column matrix of order mx1.

Row Matrix : A matrix having only one row is called a row matrix

i.e. B=[bijj], is arow matrix of order 1xn.

1xn

Zero Matrix : A matrix having all the elements zero is called zero matrix
or null matrix.

Diagonal Matrix : A square matrix is called a diagonal matrix if all its non
diagonal elements are zero.

Scalar Matrix : A diagonal matrix in which all diagonal elements are
equal is called a scalar matrix.

Identity Matrix : A scalar matrix in which each diagonal element is 1, is
called an identity matrix or a unit matrix. It is denoted by I.

I =[eij]n><n
L[t i=i
where, € =10 it jxj
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® Transpose of a Matrix : If A = [a,.l.]m « n D€ an m x n matrix then the
matrix obtained by interchanging the rows and columns of A is called the
transpose of the matrix. Transpose of A is denoted by A" or A.

Properties of the transpose of a matrix.
(i Ay =A (i) A+B ' =A+58H
(iii) (kKA)" = KA’, kis a scalar (iv) (AB)" = B'A’

® Symmetrix Matrix : A square matrix A = [a,.j] is symmetrix if a;=a; v
i, j. Also a square matrix A is symmetrix if A" = A.

® Skew Symmetrix Matrix : A square matrix A = [a,.j] is skew-symmetrix,
if a;=-a; Vv i, j. Also a square matrix A is skew - symmetrix, if A" = —
A.

® Determinant : To every square matrix A = [a,./.] of order n x n, we can
associate a number (real or complex) called determinant of A. It is denoted
by det A or |A|.

Properties
(i) |AB| = |Al |B]

(i) |KkAl,, , = K" |Al,, ,where kis a scalar.

Area of triangles with vertices (x,, y,), (X, ¥,) and (x5, y,) is given

by
1 Xy yy 1
AZE Xo Yo 1
Xg Y3 1
Xy ¥y 1
The points (x,, y,), (X, ¥»), (X5, ¥5) are collinear < | x, y, 1|=0
X3 Y3 1

e Adjoint of a Square Matrix A is the transpose of the matrix whose
elements have been replaced by their cofactors and is denoted as adj A.

Let A= [a,.j]n “n

adj A = [A

ji]n X n
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Properties
(i) A(adj A) = (adj A) A = |A| 1
(i) If Ais a square matrix of order n then |adj Al = |Al™"
(i) adj (AB) = (adj B) (adj A).

[Note : Correctness of adj A can be checked by using
A.(adj A) = (adj A) . A=|A| 1]

Singular Matrix : A square matrix is called singular if |A| = 0, otherwise
it will be called a non-singular matrix.

Inverse of a Matrix : A square matrix whose inverse exists, is called
invertible matrix. Inverse of only a non-singular matrix exists. Inverse of
a matrix A is denoted by A~ and is given by

LI

| Al

Properties

() AAT=ATA=1

(i) (A=A

@iy (ABy' = B1A™

(iv) (A = (AT)T
Solution of system of equations using matrix :
If AX = B is a matrix equation then its solution is X = A™'B.

(i) If JA| # 0, system is consistent and has a unique solution.

(i) If |A| = 0 and (adj A) B # 0 then system is inconsistent and has
no solution.

(iii) If |A| = 0 and (adj A) B = 0 then system is either consistent and
has infinitely many solutions or system is inconsistent and has no
solution.
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VERY SHORT ANSWER TYPE QUESTIONS (1 Mark)

i X+3 4_—54f'd q
y—4 x+y| |3 o ind x and y.

—

0] 0
2 If A= {é O and B - {

—I | i

q,MdAB
0

3. Find the value of a,, + a,, in the matrix A = [a,.].]3 %3

2i = j| >

where a; = .
v {4+ﬂ+3ﬁi§j

4. If Bbe a4 x 5 type matrix, then what is the number of elements in the

third column.
5 2
5 If A= 5 and B = 3 6 find 3A-2B.
10 9 0 -1
[2 - 1 ,
6. If A= 8 and B= - find (A+B)".
-7 5 2 -6
2
7. fA=[1 0 4] and B=|5|find AB.
6

4 2
8. If A:{ X+ } is symmetric matrix, then find x.

2x-3 x+1
0 2 -3
9. For what value of x the matrix | -2 0 —4 | is skew symmetrix matrix.
3 4 x+5

2 3
10. If A = 1 ol= P + Q where Pis symmetric and Q is skew-symmetric

matrix, then find the matrix Q.
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11.

12.

13.

14.

15.

16.

¢/

18.

19.

20.
21.

22.

23.

24.

a+ib c + id

Find the value of | _, . v 4 _jp

2
it 12X 72 31 _ 0, find x.
5x+2 9
k 2
For what value of k, the matrix 3 4 has no inverse.
it 4| SIN307 €os30% Lt AL
—-sin60° cos 60°
2 -3 5
Find the cofactor of a,,in | 6 0 4
1 5 -7
1 3 -2
Find the minor of a,; in |4 -5 6.
CHSE. 2

Find the value of P, such that the matrix {_1 2} is singular.
4 P

Find the value of x such that the points (0, 2), (1, x) and (3, 1) are
collinear.

Area of a triangle with vertices (k, 0), (1, 1) and (0, 3) is 5 unit. Find the
value (s) of k.

If Ais a square matrix of order 3 and |A| = — 2, find the value of |-3A|.

If A= 2B where A and B are square matrices of order 3 x 3 and |B| =
5, what is |A|?

What is the number of all possible matrices of order 2 x 3 with each entry
0, 1 or2

Find the area of the triangle with vertices (0, 0), (6, 0) and (4, 3).

2x 4
-1 x

If

6 -3
= , find x.
2 1
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25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

(X+y y+z z+x
If A=| Zz X y |, write the value of det A.
1 1 1

a, a
If A=| " "?| such that |A| = — 15, find a,; C,, + a,,C,, where C; is
| &1 J
cofactors of a; in A= [a,.j].

If A is a non-singular matrix of order 3 and |A| = — 3 find |adj A|.

5 -3
It A= find (adj A
5 3]s oam
Given a square matrix A of order 3 x 3 such that |A| = 12 find the value
of |A adj Al
If Ais a square matrix of order 3 such that |adj Al = 8 find |A|.

Let A be a non-singular square matrix of order 3 x 3 find |adj A| if |A| =
10.

I A=[§ ﬂ find |(a=) .

3
If A=[-1 2 3] and B=|-4| find |AB|.
0

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

Find x, y, z and w if x-Y 2x + 2 = - 5 .
2x -y 3x+w 0 13

Construct a 3 x 3 matrix A = [a,.j] whose elements are given by
T+i+) ifizj
a;=1li-2j| ifi<j
2
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36.

37.

38.

39.

40.

41.

42.

43.

. ) 1 -2 3 3 0 1
Find A and B if 2A + 3B = and A-2B = .
2 0 -1 -1 6 2

1

If A=| 2| and B= [—2 -1 —4], verify that (AB)" = B'A".
3
3 3 -1
Express the matrix | -2 -2 1|=P+Q where Pis a symmetric and Q
-4 -5 2
is a skew-symmetric matrix.
cos 0 sin @ cosnb sinn®
If A= ) , then prove that A" = )
—-sin® coso —sinn® cosno

where n is a natural number.

Let A=2 _1,B=5 2,C= 3 5, find a matrix D such that
3 4 7 4 3 8

CD - AB = O.

Find the value of x such that [1 x 1]

a N o
w o Ww
N O N
x N =
I
o

Prove that the product of the matrices

2 . 2 .
cos“ 0 cos6 sin6 cos cos ¢ sin
{ } and { 0 ¢ sing

cosf sin® sin? cos¢ sing sin®¢

is the null matrix, when 6 and ¢ differ by an odd multiple of g

If A= LZ 3} show that A2 — 12A — | = 0. Hence find A™".
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44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

If A= E ﬂ find fA) where fix) = X2 — 5x — 2.

4 3
If A= {2 5}, find x and y such that A2 — xA + yI = 0.

Find the matrix X so that X 123 = 89
4 56| | 2 4 6

If A:F1 ﬂ and B:[ 1 _ﬂ then show that (AB)™' = B 1A,

Test the consistency of the following system of equations by matrix
method :

3x—-y=56x-2y=3
Using elementary row transformations, find the inverse of the matrix

Leme, > , if possible.
T 1

3
By using elementary column transformation, find the inverse of A = {5 2}.

cos —sin
IfA:{ & 2

) } and A + A" =1, then find the general value of a.
sino  cosa

Using properties of determinants, prove the following : Q 52 to Q 59.

a-b-c 2a 2a
2b b-c-a 2b |=(a+b+c)
2c 2c c—a-b

X+2 x+3 x+2a
xX+3 x+4 x+2b =0 if a,b,c are in AP.
X+4 x+5 x+2c

sino. cosa  sin(o +38)
sinp cosB sin(B+3)|=0
siny cosy sin(y +38)
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b2+c2 32 a2

55 b2 02 + a2 b2 = 4.&12b202
02 02 a2+b2
b+c c¢c+a a+b a b c¢

56. |q+r r+p p+qgl=2\p q ri.
Yy+z Z+X X+Yy X y z
32 bc ac+02

57. 32 + ab b2 ac = 432b202.
ab b2+bc 02
X +a b c

58. a X+b c |=x*(x+a+b+c).
a b X +cC

59. Show that :

-y - 22:(y—z)(z—x)(x—y)(yz+zx+xy).

yz zx Xy

60. (i) If the points (a, b) (a’, b") and (a— a’, b— b") are collinear. Show
that ab” = a'b.

2 5 4 -3
iy If A= {2 1} and B = {2 . } verity that |AB| = |Al|B].

0

61. Given A =
2 -2

2
0} and B =|1 0. Find the product AB and

also find (AB)™".
62. Solve the following equation for x.

a+x a-x a-x
a-x a+x a-x|=0.
a-x a-x a-+x
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63.

64.

65-

66.

67-

68.

0 - tan %_ _ _ _

If A= and [ is the identity matrix of order 2, show

tan % 0
that, -

I+ A= A)_cc.)sa —sina}

| sina cos a
Use matrix method to solve the following system of equations : 5x — 7y
=2, 7x — 5y = 3.
LONG ANSWER TYPE QUESTIONS (6 MARKS)

Obtain the inverse of the following matrix using elementary row operations

01 2
A=l1 2 3|
3 1 1
1 -1 2||-2 0 1
Use product |0 2 -3|| 9 2 -3| to solve the system of equations
3 2 4|l 6 1 -2
X—y+2z=1,2y—3z=1,3x-2y + 4z = 2.

Solve the following system of equations by matrix method, where x = 0,
y+0,z=0

E——+§:10, —+l+l:10, §_1+§:13_
X y z X y z X y z
1 2 -3
Find A", where A=|2 3 2 |, hence solve the system of linear
) 3 -3 4
equations :

X+2y—-3z=-4
2x+ 3y +2z=2
3x -3y -4z = 11
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69.

70.

71.

72.

73.

74.

75.

76.

The sum of three numbers is 2. If we subtract the second number from
twice the first number, we get 3. By adding double the second number
and the third number we get 0. Represent it algebraically and find the
numbers using matrix method.

Compute the inverse of the matrix.

3 -1 1
A=|-15 6 -5| and verify that A" A = I,
5 -2 5
1 1 2 1 2 0
If the matrix A=10 2 -3 | and B_1 =|0 3 -1|, then
3 -2 4 1 0 2

compute (AB)™.
Using matrix method, solve the following system of linear equations :

2x—y=42y+z=5z+2x=1.

0o 1 1 b, A
Find A'ifA=l1 0 1|. Also show that A" = 2_ :
J il 0
1 2 -2
Find the inverse of the matrix A = | -1 3 0| by using elementary
0o -2 1

column transformations.

2
Let A ={ ) 2} and f(x) = x> — 4x + 7. Show that f (A) = 0. Use this result

to find A°.

cosa -sina 0
If A=|sina coso 0|, verify that A. (adj A) = (adj A) . A = |A| I,
0 0 1
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2 -1 1
77. Forthe matrix A=|-1 2 -1|, verify that A3 —6A% + 9A— 4/ =0, hence
1 -1 2
find A,

78. Find the matrix X for which

MR IIERN

79. By using properties of determinants prove the following :

1+a® - b? 2ab -2b
oab  1-a2+b? 22 |=(1+a?+p?).
2b 2a  1-a-b?
(y+z)2 Xy zx
80. xy  (x+2)P yz |=2xyz(x+y+2z).
Xz yz (x+y)2
a a+b a+b+c
81. [2a 3a+2b 4a+3b+2c|=a".
3a 6a+3b 10a+6b+3c

x x2 1+x°

2

82. If x, y, z are different and |y y® 1+y®=0. Show that xyz = — 1.

z 22 1+2°

83. If x, y, z are the 10", 13" and 15" terms of a G.P. find the value of

logx 10 1
A=|logy 13 1|
logz 15 1
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84.

85.

86.

Using the properties of determinants, show that :

1+a 1

1 1

1

1 1+b 1
1+c

=abc[1+l+l+l] =abc +bc +ca+ab
a b c

Using properties of determinants prove that

3 2 1

a’+ac -ac
a’+ab b?+ab

-bc b?>+bc c?+bc

c? +ac|=(ab+bc +ca)’

-ab

¥ A=4 -1 2| find A and hence solve the system of equations

7 3 -3

3X+4y +7z=14,2x -y + 3z=4, x+ 2y — 3z = 0.

ANSWERS

11.

13.

15.

xX=2,y=7

11.

9 -6
0 29|
AB = [26].

xX=-5

a+ b+ A+ P

k=3
2

46

10.

14.

16.

x=5
{0 1
-1 0
x=-13
|Al = 1.
—4

35
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5
17. P=-8 18, x=-.
3

19. k=—. 20. 54.
9 3 0. 5
21. 40. 22. 729
23. 9 sqg. units 24, x=zx2
25. 0 26. 0
27. 9 28. 83
6 5
29. 1728 30. |Al=9
31. 100 32. 11
33. |AB| = — 11 34. x=1,y=22z=3, w=4
3 3/2 5/2
35 |4 5 2
e BN -
1mn .99 5 2 1
6. A-|7 7 7| pg-| 7 7 7
1 18 4 4 12 5
7 7 7 7 7 7
0. p-| 191 1O 41 2 14
. = 77 44 . . X =— or —
-7 3
43. A= . 44, A)=0
{m 4} 4
4 14 4 x=|! 2
5. x=9,y= 6. =l ol
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48.

50.

61.

62

65.

67.

69.

71.

73.

Inconsistent

| 2
|1-5 3]

0, 3a
11 1]
2 2 2
Al=]4 3 -1
5 3 1
L 2 2 2]
o o by
< < I ]

18 12
(A/3)‘1=E 21 11 -7
10 =2 3

49.

51.

64.

66.

68.

70.

72.

74.

Inverse does not exist.

a=2nn * nez

r
3!

x=0,y=52z=3

1 -6 17 13
iy | Pt a5~ es
67
-15 9 -1
2 0 -1
A'=15 1 0
0 1 3

x=3,y=2z=1.

A=

N O W
N O N
a NN o

37
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118 93
5
75. A { }

31 -118

-16 3
. X= .
8 { 24 —5}

86. x=1,y=1,z=1.
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CHAPTER 5

CONTINUITY AND DIFFERENTIATION

POINTS TO REMEMBER

® A function f(x) is said to be continuous at x = c iff limf(x)=7f(c)

X—>C

ie., lim f(x) = lim f(x) = f(c)

X—>c” x—ct

® f{(x) is continuous in (a, b) iff it is continuous at x=cV ¢ e(a, b).

® f(x) is continuous in [a, b] iff

(i) f(x) is continuous in (a, b)

@iy lim f(x)=f(a),

x—a'

(i) lim f(x)=f(b)

X—>b~
@ Trigonometric functions are continuous in their respective domains.
® Every polynomial function is continuous on R.
e If f(x) and g(x) are two continuous functions and ¢ € R then at x = a
(i) f(x) = g(x) are also continuous functions at x = a.

(i) g . f(x), f(x) + c cf(x), | f(x)| are also continuous at x = a.

f(x)

(iii) W is continuous at x = a provided g(a) = 0.

® f(x) is derivable at x = c in its domain iff
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lim 1) - 1(e) = lim M, and is finite
X—>c X —-C x—ct X —-C

The value of above limit is denoted by f(¢) and is called the derivative
of fix) at x = c.

av du
—(uv)=u—+v-—
X ax ax
du dv
vV — — R
i[ﬂ] _ ax ax
ax V2
ity=fwyandu=gthen & = Y . % _ £(y) g(t) (Chain Rule)
dt du at

If y = flu), X = g(u) then,

dy _ dy du f(u)

dx du ax g(u)

(sin" x) = ! ; (cos' x) = -
% = X 1- x2
(tan™" x) = ! > (cot™ x) = -
X 1+ x X T+ X
(sec™' x) = (cosec™'x) = !

9 (o) _ o d _1
dx(e)—e, dx(logx)_x

f(x) = [x] is discontinuous at all integral points and continuous for all x
R-Z

Rolle’s theorem : If f(x) is continuous in [ a, b], derivable in (a, b) and
f(a) = f(b) then there exists atleast one real number ¢ € (a, b) such that

f(c) =
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® Mean Value Theorem : If f(x) is continuous in [a, b] and derivable in
(a, b) then there exists atleast one real number ¢ € (a, b) such that

f(b) —f(a)
b - a '

® f(x) =log.x, (x> 0) is continuous function.

f(c) =

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. For what value of x, fix) = |2x — 7| is not derivable.
2. Write the set of points of continuity of g(x) = |[x — 1| + |x + 1].
3. What is derivative of |x — 3| at x = — 1.

(x-1+(x+1)
(x -7)(x -6) "

4. What are the points of discontinuity of f(x) =

5.  Write the number of points of discontinuity of fix) = [x] in [3, 7].

AX-3 ifx<2
6. The function, f(x)= 4 ifx=2 is a continuous function for all
2x ifx>2
X € R, find X.
tan3x X %0
7. For what value of K, f(x)=1 sin2x’ is continuous V x € R.
2K, x=0

8. Write derivative of sin x w.r.t. cos x.
9. If ix) = x¥*g(x) and g(1) = 6, g'(1) = 3 find value of f{1).

10. Write the derivative of the following functions :

logs x

(i) logs (8x + 5) (i) e

(III) esloge(x—ﬂ’ X >1
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(iv) sec'\x +cosec'x, x >1.
V) sin'(x72) (vi) log, 5, x > 0.

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

11. Discuss the continuity of following functions at the indicated points.

x = |x] x %0
i) f(x)= x at x = 0.
2, x =0
SI22X 0
iy gx)=1 °X at x = 0.
3
— x =0
2

iy f(x) = {Xz cos(t/x) x#0 .
0 x=0

(iv) fix)=|x +|x—1]at x=1.

(v) f(x)={x_o[x]’ j:i; at x = 1.

3x° —kx + 5, 0
1-3x 2

12.  For what value of k, f(x) = { 2 is continuous

INIA

VXe[O,S].

13. For what values of a and b

X+2 + a if x < =2
Ix + 2|
f(x) = a+b if x = =2
is continuous at x = 2.
X+2 +2b if x > -2
Ix + 2|
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Prove that fix) = |x + 1| is continuous at x = —1, but not derivable at

X =-1.
For what value of p,

Flx) = {xp sin(1/x) x#0

0 X=0 is derivable at x = 0.

If y 1 tan1( 2x ]+2tan1[lj ,0 < x <1 find ¥
2 1- x? X dx

sin{Ztan1 4/1 — X} then ay _ ?
1+ x dx

d _
If 5%+ 5Y = 5% then prove that % +577% =0,

If y

2
If x\/1—y2 +yJ1-x2 = a then show that o 1_}/2
dx 1-x

2

If V1-x® +41-y® =a(x-y) then show that S 1—y2.

ax 1-x
If (x+ y)™*+"=xm . y"then prove that d—y=l-
' dx x

2 L 2
Find the derivative of tan1( Xz) w.r.t. sin 1( ij.
1-x 1+ x

Find the derivative of log(sin x) w.r.t. log,(cos x).

a
If X+ y*+ xX = m", then find the value of d_i

. . dPy
If x = a cos®0, y = a sin®0 then find R
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26. |If x = aé' (sint — cos 1)

= ae' (si Y atx=Tis1
y = aé' (sint + cost) then show that dx 4 .

07 1If y=sin"'[xy1—x —x\1-x2 ] then find _%_

X

28. If y=x'%~ +(log, x)X then find Z—J;

29. Differentiate x* w.rt. x.

dy .
30. Find d_i if (cos x)’ = (cos y)*

A+ sinx —J1-sinx ) dy

I
31. If = tan where — < x < =w find —=.
Y L\/1+sinx+\/1—sinx) 2

ax
. (1
32. If x= sm(;loge y) then show that (1 — x%) y" — xy" — @’y = 0.

33. Differentiate (logx)**, x >1 w.rt. x

; | dy sin®(a+y)
4. |If = th how that —=——7——.

3 sin y = x sin (a + y) then show tha e ;A

2

: o dvy
35. If y = sin7'x, find el in terms of y.

2 2 d2 _b4
36. If X—2+y—2=1, then show that —}2/= 55
a b ax< a‘y
2
37. If y =67 _1<x<1 show that (1—x2)d—32/—xd_y_azy=o
ax ax
2 52,2
38. If y® = 3ax? — x® then prove that Z—}Z/= 235X .
X y

39. Verify Rolle's theorem for the function, y = x> + 2 in the interval [a, b]
where a = -2, b = 2.

40. Verify Mean Value Theorem for the function, fix) = x* in [2, 4]
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ANSWERS

1. x=-7/2 2. R
3. -1 4. x=6,7
5. Points of discontinuity of f{x) are 4, 5, 6, 7 i.e. four points.
Note : At x = 3, f(x) = [x] is continuous. because Iir‘r;f(x): 3=1(3).
7 3
6. A=—. 7. k=—.
2 4
8. —cot x 9. 15
10 (i) log; e (ii) goo’ 1 log, e
: 3x + 5 x 02T
(i) 6 (x —1)° (iv) O
(V) Z_X2\/; (V|) &
2 —_x" x(log, x)2
11. (i) Discontinuous (i) Discontinuous
(iiiy Continuous (iv) continuous
(v) Discontinuous
12. k=11 13. a=0,b=-1.
15. p>1 16. O
T A—— 22. 1
1-x2
23. —cot?x log a
dy -x*(1+logx)-yx”' - y*logy
24 dx x? logx + xy*™ '
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25.

28.

29.

30.

31.

33.

35.

ay_1 cosec 0 sec* 0. 27.

dy

dx’> 3a dx

= x* x*logx| 1+ logx + ]
g ( g xlog x

dy _ ytanx+logcosy
dx xtany +logcos x

dy 1

dx 2

Hint. : sinﬁ > cosf for x e(ﬁ, rc).
2 2 2

(Iog X)logx [%Jr —IOQ(I;:Q X)} Xx>1

sec?y tany.

1x + Iog(logx)]

1 1

1_x2 2dx\1—-x

Xl — Maths 46



CHAPTER 6

APPLICATIONS OF DERIVATIVES

POINTS TO REMEMBER

e Rate of Change : Let y = f{x) be a function then the rate of change of

y with respect to x is given by Z—y = f’(x) where a quantity y varies with
X

another quantity x.

dy

d } or f'(xo) represents the rate of change of y w.rt. x at x = x,,.
X X=Xq

e If x=f(t)and y=g (I

By chain rule

dy _dy Jo  ox o
dx dt/ dt dt

° (i) A function f(x) is said to be increasing (non-decreasing) on an
interval (a, b) if x, < x, in (a, b) = f(x,) < f(x,) v X;, X, € (a, b).
Alternatively if f'(x,)>0V x e(a,b), then f(x) is increasing
function in (a, b).

(i) A function f(x) is said to be decreasing (non-increasing) on an
interval (a, b). If x, < x, in (a, b) = fix,) > (x,) V X, X, € (a, b).
Alternatively if f(x) < 0 Vv x € (a, b), then f(x) is decreasing
function in (a, b).

® The equation of tangent at the point (x,, ) to a curve y = f(x) is given
by
_ Y

dX:l(XO,yO) (X ) XO).

Y Yo
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where d_y} = slope of the tangent at the point (x,, y; ).
X Jix,.50)
: dy : : :
@ It - does not exist then tangent is parallel to y-axis at
ax (X0 Yo

Xy Yp) and its equation is x = Xx,.

(i) If tangent at x = x, is parallel to x-axis then Z_y} =0
X X=X,

y
® Slope of the normal to the curve at the point (x,, y,) is given by ~ dy | .

aX Jx-x,

e FEquation of the normal to the curve y = f(x) at a point (x,, ¥,) is given by

1
Y—Yo= —T(X—Xo)-
(XoJ’o)

ax

o If d_y} = 0. then equation of the normal is x = Xx,.
dx (X0.¥0)

dy
o If d_X:|(x %) does not exit, then the normal is parallel to x-axis and the
0270

equation of the normal is y = y,,.
o Let y = fix)
Ax = the small increment in x and
Ay be the increment in y corresponding to the increment in x
Then approximate change in y is given by
dy = {Z—O Ax or dy = f'(x) Ax

The approximate change in the value of f is given by

f(x + Ax) =f(x)+ f(x)Ax
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® Let fbe a function. Let point ¢ be in the domain of the function f at which
either " (x) = 0 or fis not derivable is called a critical point of f.

o First Derivative Test : Let f be a function defined on an open interval I.
Let f be continuous at a critical point ¢ € 1. Then fif,

(i)

(ii)

(iii)

f(x) changes sign from positive to negative as x increases through
¢, then c is called the point of the local maxima.

f(x) changes sign from negative to positive as x increases through
¢, then ¢ is a point of local minima.

f(x) does not change sign as x increases through c, then ¢ is
neither a point of local maxima nor a point of local minima. Such
a point is called a point of inflexion.

® Second Derivative Test : Let f be a function defined on an interval I and
let ¢ € I. Then

(i)

(ii)

(iii)

X = cis a point of local maxima if f{c) = 0 and f (c) < 0.
f(c) is local maximum value of f.

X = ¢ is a point of local minima if f{c) = 0 and f(c) > 0. f(c) is
local minimum value of f.

The test fails if f{c) = 0 and f"{(c) = 0.

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. The side of a square is increasing at the rate of 0.2 cm/sec. Find the rate
of increase of perimeter of the square.

The radius of the circle is increasing at the rate of 0.7 cm/sec. What is

the rate of increase of its circumference?

. - . 1
If the radius of a soap bubble is increasing at the rate of Ecm/sec. At

what rate its volume is increasing when the radius is 1 cm.

A stone is dropped into a quiet lake and waves move in circles at a speed

of 4 cm/sec. At the instant when the radius of the circular wave is 10 cm,
how fast is the enclosed area increasing?
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

The total revenue in rupees received from the sale of x units of a product
is given by

R(x) = 13x%2 + 26x + 15. Find the marginal revenue when x = 7.
Find the maximum and minimum values of function f(x) = sin 2x + 5.

Find the maximum and minimum values (if any) of the function

fix=—|x-1+7 VxeR.

Find the value of a for which the function f(x) = x> — 2ax + 6, x > 0 is

strictly increasing.

Write the interval for which the function f(x)

cos x, 0 < x < 2n is

decreasing.
. . . . log x .
What is the interval on which the function f(x)=—=x (0, ») is
X
increasing?

3

For which values of x, the functions y = x4 —%x is increasing?

1
Write the interval for which the function f(x)=; is strictly decreasing.
Find the sub-interval of the interval (0, =n/2) in which the function
fix) = sin 3x is increasing.

Without using derivatives, find the maximum and minimum value of
y =13 sin x + 1|.

If f(x) = ax + cos x is strictly increasing on R, find a.
Write the interval in which the function fix) = x° + 3x’ + 64 is increasing.

What is the slope of the tangent to the curve f= x — 5x + 3 at the point
whose x co-ordinate is 27

At what point on the curve y = x? does the tangent make an angle of 45°
with positive direction of the x-axis?

Find the point on the curve y = 3x> — 12x + 9 at which the tangent is
parallel to x-axis.
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20.
21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

What is the slope of the normal to the curve y = 5x° — 4 sin x at x = 0.
Find the point on the curve y = 3x* + 4 at which the tangent is perpendicular

1
to the line with slope S

Find the point on the curve y = x*> where the slope of the tangent is equal
to the y — co-ordinate.

If the curves y = 2 and y = ae ¥ intersect orthogonally (cut at right
angles), what is the value of a?

Find the slope of the normal to the curve y = 8x> — 3 at x :%.

Find the rate of change of the total surface area of a cylinder of radius
r and height h with respect to radius when height is equal to the radius
of the base of cylinder.

Find the rate of change of the area of a circle with respect to its radius.
How fast is the area changing w.r.t. its radius when its radius is 3 cm?

For the curve y = (2x + 1)3 find the rate of change of slope at x = 1.

Find the slope of the normal to the curve

x=1-asin® ; y=bcos20 at e:%

If a manufacturer’s total cost function is C(x) = 1000 + 40x + x2, where
x is the out put, find the marginal cost for producing 20 units.

Find ‘a’ for which f(x) = a (x + sin x) is strictly increasing on R.

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

A particle moves along the curve 6y = x® + 2. Find the points on the curve
at which the y co-ordinate is changing 8 times as fast as the x co-
ordinate.

A ladder 5 metres long is leaning against a wall. The bottom of the ladder
is pulled along the ground away from the wall at the rate of 2 cm/sec.
How fast is its height on the wall decreasing when the foot of the ladder
is 4 metres away from the wall?
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

A balloon which always remain spherical is being inflated by pumping in
900 cubic cm of a gas per second. Find the rate at which the radius of
the balloon increases when the radius is 15 cm.

A man 2 meters high walks at a uniform speed of 5 km/hr away from a
lamp post 6 metres high. Find the rate at which the length of his shadow
increases.

Water is running out of a conical funnel at the rate of 5 cm¥/sec. If the
radius of the base of the funnel is 10 cm and altitude is 20 cm, find the
rate at which the water level is dropping when it is 5 cm from the top.

The length x of a rectangle is decreasing at the rate of 5 cm/sec and the
width y is increasing as the rate of 4 cm/sec when x =8 cm and y = 6 cm.
Find the rate of change of

(a) Perimeter (b) Area of the rectangle.

Sand is pouring from a pipe at the rate of 12c.c/sec. The falling sand
forms a cone on the ground in such a way that the height of the cone is
always one-sixth of the radius of the base. How fast is the height of the
sand cone increasing when height is 4 cm?

The area of an expanding rectangle is increasing at the rate of 48 cn¥/
sec. The length of the rectangle is always equal to the square of the
breadth. At what rate is the length increasing at the instant when the
breadth is 4.5 cm?

Find a point on the curve y = (x — 3)2 where the tangent is parallel to the
line joining the points (4, 1) and (3, 0).

Find the equation of all lines having slope zero which are tangents to the
1

curve y=———.
x2-2x+3

Prove that the curves x = y? and xy = k cut at right angles if 8k* = 1.

Find the equation of the normal at the point (am?, am®) for the curve

ay’ = x°.
Show that the curves 4x = y? and 4xy = k cut as right angles if k> = 512.

Find the equation of the tangent to the curve y =+/3x —2 which is parallel
to the line 4x — y + 5 = 0.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Find the equation of the tangent to the curve /x +./y =a at the point
a® a
16

Find the points on the curve 4y = x* where slope of the tangent is 3

Show that i+% =1 touches the curve y = be™2 at the point where the
a

curve crosses the y-axis.

Find the equation of the tangent to the curve given by x = a sin®f,
T

y = b cos® t at a point where = 5

Find the intervals in which the function f(x) = log (1 + x) — % x> -1

is increasing or decreasing.

Find the intervals in which the function fix) = x> — 12x*> + 36x + 17 is
(a) Increasing (b) Decreasing.

Prove that the function f(x) = X2 — x + 1 is neither increasing nor decreasing

in [0, 1.

Find the intervals on which the function f(x)=

X .
5 is decreasing.
x“+1
X3
Prove that f(x) =?—x2 +9x, x €[1,2] is strictly increasing. Hence find

the minimum value of f(x).

Find the intervals in which the function f(x) = sin*x + cos*x, 0 < x sg is
increasing or decreasing.

Find the least value of 'a' such that the function f(x) = x° + ax + 1 is strictly
increasing on (1, 2).
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56.

57.

58.

59.

60.

62.

64.

65.
66.

67.

68.

69.

70.

3 5

Find the interval in which the function f(x)=5x2 —-3x2, x>0 is strictly
decreasing.
Show that the function f(x) = tan™" (sin x + cos x), is strictly increasing on

the interval (0, 9 .

Show that the function f(x):cos[2x+%j is strictly increasing on
s
8’8/

Show that the function f(x)=¥ is strictly decreasing on (0, g)

Using differentials, find the approximate value of (Q. No. 60 to 64).

1 1
(0.009)3. 61. (255)4.
1
(0.0037)2. 63. 0.037.
J25.3-

Find the approximate value of f (5.001) where fix) = x> — 7x°> + 15.

Find the approximate value of f (3.02) where f (x) = 3x°> + 5x + 3.

LONG ANSWER TYPE QUESTIONS (6 MARKS)

Show that of all rectangles inscribed in a given fixed circle, the square
has the maximum area.

Find two positive numbers x and y such that their sum is 35 and the
product x°y® is maximum.

Show that of all the rectangles of given area, the square has the smallest
perimeter.

Show that the right circular cone of least curved surface area and given

volume has an altitude equal to /2 times the radium of the base.
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Show that the semi vertical angle of right circular cone of given surface

. g 1
area and maximum volume is sin 1(5 .

A point on the hypotenuse of a triangle is at a distance a and b from the
sides of tge triangle. Show that the minimum length of the hypotenuse is

( 2 E)E
a®+b3) .
Prove that the volume of the largest cone that can be inscribed in a

8
sphere of radius R is 57 of the volume of the sphere.

Find the interval in which the function f given by f(x) = sin x + cos x,
0 < x < 2r is strictly increasing or strictly decreasing.

Find the intervals in which the function f(x) = (x + 1) (x — 3)3 is strictly
increasing or strictly decreasing.

Find the local maximum and local minimum of f(x) = sin 2x — X,
T Y

—— < X< —.
2 2

Find the intervals in which the function fix) = 2x3 — 15x°> + 36x + 1 is

strictly increasing or decreasing. Also find the points on which the tangents
are parallel to x-axis.

A solid is formed by a cylinder of radius r and height h together with two
hemisphere of radius r attached at each end. It the volume of the solid

1 .

is constant but radius r is increasing at the rate of 2—metre/m|n. How
Y

fast must h (height) be changing when r and h are 10 metres.

Find the equation of the normal to the curve

X=a(cos 6+ 06sin0); y=a(sin 06— 06 cos 0) at the point 6 and show
that its distance from the origin is a.

For the curve y = 4x3 — 2x°, find all the points at which the tangent passes
through the origin.

Find the equation of the normal to the curve x® = 4y which passes
through the point (1, 2).
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Find the equation of the tangents at the points where the curve 2y = 3x?
— 2x — 8 cuts the x-axis and show that they make supplementary angles
with the x-axis.

2 2
Find the equations of the tangent and normal to the hyperbola X—2 - y_2 =1

at the point (x,, y,)-

A window is in the form of a rectangle surmounted by an equilateral
triangle. Given that the perimeter is 16 metres. Find the width of the
window in order that the maximum amount of light may be admitted.

A jet of an enemy is flying along the curve y = x* + 2. A soldier is placed
at the point (3, 2). What is the nearest distance between the soldier and
the jet?

Find a point on the parabola y?> = 4x which is nearest to the point (2,
-8).

A square piece of tin of side 18 cm is to be made into a box without top
by cutting a square from each cover and folding up the flaps to form the
box. What should be the side of the square to be cut off so that the
volume of the box is the maximum.

A window in the form of a rectangle is surmounted by a semi circular
opening. The total perimeter of the window is 30 metres. Find the
dimensions of the rectangular part of the window to admit maximum light
through the whole opening.

An open box with square base is to be made out of a given iron sheet of
area 27 sq. meter, show that the maximum value of the box is 13.5 cubic
metres.

A wire of length 28 cm is to be cut into two pieces. One of the two pieces
is to be made into a square and other in to a circle. What should be the
length of two pieces so that the combined area of the square and the
circle is minimum?

Show that the height of the cylinder of maximum volume which can be

inscribed in a sphere of radius R is ﬁ Also find the maximum volume.

NG

Show that the altitude of the right circular cone of maximum volume that

can be inscribed is a sphere of radius ris %

Xl — Maths 56



93. Prove that the surface area of solid cuboid of a square base and given
volume is minimum, when it is a cube.

94. Show that the volume of the greatest cylinder which can be inscribed in

4
a right circular cone of height h and semi-vertical angle a. is Eﬂhs tan® o,

95. Show that the right triangle of maximum area that can be inscribed in a
circle is an isosceles triangle.

96. A given quantity of metal is to be cast half cylinder with a rectangular box
and semicircular ends. Show that the total surface area is minimum when
the ratio of the length of cylinder to the diameter of its semicircular ends
ism:(t+ 2).

ANSWERS

1. 0.8 cm/sec. 2. 4.4 cm/sec.
3. 2n cmd/sec. 4. 80n cm?/sec.
5. Rs. 208.
6. Minimum value = 4, maximum value = 6.
7. Maximum value = 7, minimum value does not exist.
8. a<o. 9. [0, n]
10. (O, €] 11. x> 1

s

12. (-, 0) U (0, =) 13. [0, Ej'

14. Maximum value = 4, minimum valve = 0.15. a > 1.

16. R 17. 7

11
18. (—,—). 19. (2, -3
2 4 ( )
20 1 21. (1,7
" - (1,7)
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22.

24.

26.

28.

30.

31.

33.

35.

37.

39.

42.

45.

48.
49.
50.

1
0, 0), (2, 4) 23. >
. 25. 6
4 . 6nr
2 © cm?/cm 27. 72
-2 29. Rs. 80
b . Rs. 80.
a>0
8
(4,11) and (—4,—2). 32. —,cm/sec.
3 3

lcm/sec. 34. 2.5 km/hr.

T
icm/sec. 36. (a) —2 cm/min, (b) 2 cm?/min
457
Lcm/sec 38. 7.1 cm/

T . . 7.11 cm/sec.

7 1) 1

—,—. 40. =—.
(2’ 4 Y =2
2x + 3my = an? (2 + 3m?) 44, 48x — 24y = 23
ot oy 2 s (8 7128) (8 1289
X + 2y = a . 3 o7) \3 o7 )
y=0
Increasing in (0, «), decreasing in (-1, 0).
Increasing in (- «, 2) U (6, ©), Decreasing in (2, 6).
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52.

54.

55.
60.
62.
64.
66.
68.

74.

75.

76.

77.

(= o0, —1) and (1, )

T T

Increasing in (— —j Decreasing in (0, 9

4’2
a=-2.
0.2083
0.06083
5.03
45.46

25, 10

56.
61.
63.
65.

Strictly decreasing in (1, «).

3.9961
0.1925
-34.995

T 5n
Strictly increasing in [0, Z) U(T,%}

Strictly decreasing in [E, on
4 4

Strictly increasing in (1, 3) U (3, )

EL

Strictly decreasing in (—o, —=1) U (=1, 1).

. T

Local maxima at x:g
NCR
Local max. value =X~ _—
2 6

.. T

Local minima at x = 5

Local minimum value =T+g

Strictly increasing in (0, 2] U [3, x)

Strictly decreasing in (2, 3).
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78.

79.
80.
81.
82.

83.

84.

86.

88.

Points are (2, 29) and (3, 28).

3 .
——metres/min.
s

X + ytand — a secH = 0.

(0, 0), (-1, =2) and (1, 2).

X+y=3

Bx —-y—-10=0and 15x + 3y + 20 =0

o Wo 4 Yo X-Xo_

@ b2 ay, bx

16
6_43 85. 5
(4, -4) 87. 3cm
60 30 112
n+4 m+4d - n+4

28n

n+4

Xl — Maths 60



CHAPTER 7

INTEGRALS

POINTS TO REMEMBER

Integration is the reverse process of Differentiation.
Let %F(X)Zf(X) then we write Jf(x)dx:F(x)+c.

These integrals are called indefinite integrals and ¢ is called constant of
integration.

From geometrical point of view an indefinite integral is collection of family
of curves each of which is obtained by translating one of the curves
parallel to itself upwards or downwards along y-axis.

STANDARD FORMULAE

n+1
+¢ n=-1

" X
XTdX =1p 41
loglxl +¢ n = -1
n+1
A —(ax+b) +c¢ n= -1
(ax +b)"dx = (n+1a
: 1
—loglax + bl +¢c n = -1
a
sinx dx = —cos x + C. 4. J-cosxdx:sinx+c.
tan x .dx = —logl|cos x| + ¢ = logl|sec x| + c.

61 Xl — Maths



6. cot x dx = log|sin x| + c. 7. Isecz x.dx = tanx + c.

o

2
8. cosec x.dx = —cotx + c. 9. Isec x.tanx.dx = secx + c.

10. cosec x cot x dx = — cosec x + cC.

1. sec x dx = log|sec x + tan x| + c.

12. cosec x dx = log|cosec x — cot x| + c.

X

. a
13. Iexdx=ex+c. 14. Iadx:loga

+C

15. dx = sin ' x + ¢, |x < 1.

e

16. I L 2dx=tan_1x+c.
1+ x

1 -1
17. J—dx:sec X +c x| > 1.
X\/X2—1
18. J.ﬁdX:ilog atx + C
a —x 2a a—-x

—a 2a X + a

2

20. j%dx = ltan_ i+c.
a + x a a
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21.

22.

23.

24.

25.

26.

I ! dx = sin”" X, c.

[2 2
a - x a

I 21 2dx:log‘x+\/,512+x2‘+c.
va + x

1 [ 2 2
J. dx:log‘x+ x—a‘+c.
\/X2—62

2
[2 2 X [ 2 2 a . 1x
a -xdx=—Va -x +—sin —+c
2

2 a

2
[ 2 2 X [2 2 a [ 2 2
I a +xdx =—a +x +—Iog‘x+ a +x‘+c.
2

2

2
J\/Xz —azdx = %\/Xz —32 —%Iog‘x+\/x2 —az‘ + C.

RULES OF INTEGRATION

Ik.f(x)dx = kff(x)dx.
Ik{f(x)i g(x)}dx = kjf(x)dx ikfg(x)dx.
INTEGRATION BY SUBSTITUTION

J. Flx) dx = logl|f (x)| + c.
f(x)

n+1
I[f(x)]n f(x)dx = LF )] +c

n+1
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. -n+1
3. J. F(x) ax = (f(x)) + C.
[f (x)]n -n + 1
INTEGRATION BY PARTS
If(x). g(x)adx = f(x).“g(x)dx} —J.f’(x).“g(x)dx}dx.
DEFINITE INTEGRALS
b
If(x)dx — F(b) - F(a), where F(x) = If(x)dx.
DEFINITE INTEGRAL AS A LIMIT OF SUMS.
b
PO — i h{f(a) +f(a+h)+f(a+ 2h)_ }
h—0 +...+f(@a+n-1h)
b-a 2 &
where h = . | or If(x)dx = Ainolhéf(a + rh)]
PROPERTIES OF DEFINITE INTEGRAL
b a b b
1. If(x)dx:—jf(x)dx. 2. If(x)dx:jf(t)dt.
a b a a

3. jzf(x)dx = Tf(x)dx +Jqf(x)dx.

b b a a
4. (i) If(x)dx = Jf(a+b—x)dx. (ii) J.f(x)dx = Jf(a—x)dx.
a a 0 0
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Evaluate the following integrals

11.

a
J. f(x) = 0; if f(x)is odd function.

—a

a

j f(x)dx = 2j:f(x)dx,

—-a

2‘" 2f Fx)ax, if F(2a-x)=F(x)
If(X)dXz _([ x)dx, i a-x)=f(x
0 if f(2a—x)=-f(x)

0,

J‘(sin‘1 Jx +cos ' x)dx.

— 1 o
1-sin“ x

;
j x% cos* x dx.
5

/2 (4+Ssinx)
f log| —— | dx
0 4+ 3c0os x

(cos2x +2sin? x)
I ax.

cos® x

I(xc +c*)dx.

10.

12.

if f{x) is even function.

Jl eldx.

=i

I(BX +x® +§+%)dx.

1
_[ ax
xlog xlog(logx)

J’(ealogx P Ioga)dx-

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)
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13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

34.

]
Prwwenelsd
SIn~ X COS™ X

X
[e % ax.

I 2% e*dx.

p%
I(x +1)° o

I cos? a dx.

Isec x.log(sec x +tan x) dx.

Icotx.log sinx dx.

1
[
x(2+3logx)

j1_COSXdX.

sinx

j (X; ) (x +log x)dx.

T
IO |cos x|dx.

14.

16.

18.

20.

22.

24.

26.

28.

30.

32.

1 ax
xcoso +1

1
N
cosa + Xsina

1-sinx
[I=SInX g
X +COS X

2
IO [x]dx where [ ] is greatest integer function.
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N
35. IO [xz]dx where [ ] is greatest integer function.

1 |x]

37. |, ax.

b f(x)
36. X.
L f(x)+fa+b-x)
38. jj1xlxldx.
a 1 T )
39. |If 017 x2 =Z’ then what is value of a.

40. j:f(x)dx+j:f(x)dx.

41.

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

(xi)

F X cosec (tan_1x2)

4
¢ 1+ x

) 1

ax.

.2 4
sin” x cos x dx.

sin x cos x

J sin(x — a)sin(x - b)

ax.

COS X COS 2x cos 3x dx.

.[\/az sin?

. 6 6
J'Sln X + COS X

.2 2
SiIn X COS X

ax.

2 2
n x + b cos x

ax.

(ii)

(iv)

(vi)

(vii)

(x)
j \/0033 xcos(x + a)

(i) J

]

Ix +1-Jx -1
Jx + 1+ Jx -1

ax.

cos(x + a) dx.

cos(x — a)

5
cos™ x dx.

3 4
cot™ x cosec’ x dx.

1

sin X + cos x

ax.

ax.

\Jsin 2x
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42. Evaluate :

o ]
W

4 2
X +x +1

X ax.

1

1+ x-x

X[G(Iog x)2 + 7log x + 2}

ax

3x2+2x+1

Vax — X2

’
J(x —a)(x - b) o

5x -2 dx.

X+ 2 -

(xi) .(3x ~2)Vx® + x +1dx.

43. Evaluate :

o |
i |
(i) j

ax

x(x7 + 1).

sin x

(1+ cos x)(2 + 3cos x)

sin© cos O do.

00526—0036—2

ax.

ax.

(xii)

[—— e
9+8x—x2

sin(x — a)
sin(x + a)
:
ax.

'x2+6x+12

xV1+ x — xzdx.

Jsec x + 1 dx.

Xl — Maths

68



x —1

i ax.
W J.(x D -2)(x+3)
x2+x+2 (x2 1)(x2+2
i ax.
V) j(X -2)(x-1) v J‘(x?’ + )(x2 + ) )
. ax ax
i) -[(zx ) (x2 4 a) i I sinx (1 - 2cos x)
. sin x P
ax. ———dXx.
™ J.sin 4x 8 % J‘x4 X%+ )
2
(xi) j\/tanx ax. (xii) J. X4 9 ax.
x + 81
44. Evaluate :
(i) [ x° sin x°dx. (ii) [ sec’ x dx.
(iii) [ o cos (bx + ¢) dx. (iv) sin”’ 6X 5 ax.
-~ 1+ 9x
(v) [ cos v/ x dx. (vi) [ X° tan ' x dx.
wiy [ e [—1 +sin 2"] dx. wii) [ &* [X _21] dx
1+ cos 2x 2x
. 2
(ix) | v2ax - xdx. (x) x4 1) dx.
J (x +1)?
(i) [ (2 + sin2x) dx
(1+ cos2x)
.. ¥ 1
(xii) | {Iog (log x) + (109 x)2 } ax.
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(xiii) [(6x + 5)V6 + x — x2adx.

(xiv) :(x -2) ii 2

ax.

(xv) .(2x ~5)\x® — 4x + 3 dx.
(xvi) .\/XZ - 4x + 8 dx.

45. Evaluate the following definite integrals :

sin X + cos x

=

N—
o'—._p,‘;‘
o'—.,\)‘;;

. dx. (ii) cos 2x log sin x dx.
9 + 16sin2x
1 1 k [ sin” ' x
(i) | x5 ax. T P . S
2 5\3/2
A 1+ x ; (1 . )
2 _ ) ,
2
v) .[ 4 e aax (vi) I oX dx.
0sin X + cos X x° +4x + 3
2 X + sinx
i [ XS0 gy
’ 1+ cos x
46. Evaluate :
3 N .
O [lx-teix—2leix-slox ) [ X
1 . 1+ sin x
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4 2
(ii) I log (1 + tan x) dx. (V) I log sin x dx.
0 0

T .
X sin X
fxsinx g

2
01+cos X

2x—x3 when -2 < x < 1

2
(vi) J.f(x)dxwheref(x): x> —3x+2 when—-1< x <1
i) 3x -2 when 1< x< 2.

X sin x cos x

(vii) ax.

.4 4
SiIn X + COS X

O'—DI\J‘:‘

T
(viii) I ax.
2
0a cos x+b sm X
47. Evaluate the following integrals
W3 dx b 2x
(i) J‘ _o&x (i) Isin [ 2] dx.
/6 1+ +/tan x 5 1+ x
1+ sinx sin x . f g%
(iii) Ilog ax. (iv) I o5 x " ax
1-sinx ) e + e

T a
X tan x . a-—-x
J- ax. (iv) J , ax.
Sec X cosec x a+ X
—-a

0
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1
48. I[Zx]dx where [ ] is greatest integer function.
0

49. J‘elogxﬂogsinxdx. 50. J‘elog(x+1)—logxdx
sinx . .
51. Isin2x 52. Ismxstx ax.
/4 b a
53. J Isin x| dx. 54. If(x)dx +jf(a+b—x) ax.
T a b
4
1 sin® x
55. [——————dx. 56. [———ax.
secx +tanx 1+cosx
1—tanx a* +b~
ax. ax.
p” -[1+tanx % I c*
59. Evaluate
| —1
(i) JAS!nf/; COS1\/;dX,X€[O, 1]
sin” X + cos~ \/;

(ii) j /1;{; dx

J‘ Jx2 + 1[log(x% + 1) - 2log x |

ax

X4

2
) | i
(x sin x + cos x)

. 4 X . sin X + Cos x
\Y; sin ax Vi —adx
) -[ a+ x v J/sin 2x

ola —wl|a
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(sin|x| - cos|x|) dx

(Vi)

—n e

n|a

2
(viii) I[Xz]dx, where [x] is greatest integer function
1

|x sin nx| dx.

(ix)

Ll

LONG ANSWER TYPE QUESTIONS (6 MARKS)

60. Evaluate the following integrals :

5

X +4
i ax.
() IXS_X x
2x3
d
(0 J‘(x+1)(x—3)2 .

(v)

O'—.l\)‘e\-‘

0

-1

(vii) J' xtan X gy,
2
0 (1 + X )

(Vian x + Jcot x ) dx.

61. Evaluate the following integrals as limit of sums :

4
(i) J.(Zx + 1) dx.

2

2
(i) I(xz + 3)dx.
0
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3
(i) I(SXZ——2X—F4)dx. i) [ (3x% + ) ax.
1

O =y

5
(v) J.(XZ + 3x)dx.
2
62. Evaluate

;
() _[cot’1 (1- x + x?) dx
0

B J- ax
(@ J Tsinx — 2cos x) (2sinx + cos x)

1

log (1 + x)
(iii) Igg—il—w' (iv)

11 X2 (2log sin x — log sin 2x) dx.

O =N |2

(3sin6—2)cosO

1
¥ Wy do.
6s. J‘sinx+sin2x dx. 64. I5—00329—4sin6
65. J‘sec3 X dx. 66. Iezx cos3x dx.
ANSWERS
1. Ixsec 2. 2e-2
2
8 x° x| X2
+—+8logix|+—+c.
3. tan x + c. 4, log8 ' 9 g 16
5. 0 6. log|log (log x) | + ¢
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11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

tan x + ¢

1
XC+ X

+
c+1 logc

+cC
tan x — cot x + ¢

log |x] + ¢

2% e*
~— _+c
log(2e)

1
loglx + 11+ —+c.
X +1

X Ccos? o + C

2
(loglsec x + tan x|) e

2

(logsinx)?
2

%Iog|2+ 3logx|+c.

2 log |sec x/2| + c.

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

Xa+1 X

a+1 loga

+C

fix) + c

2 o2 —E(x—1)3/2 +c
3 3

(zjx/og(e/a) +c
12

%(x+1)3/2 ~2(x+1)"" +c.

Ze& +C

log | xcosa +1|
— e
cosa

log |cosa + xsina| e

sino
X—4+L—%+3|Io x+c
4 2x* 2 g '

log |x + cos x| ¢

1
—l e X .
5 og|x +e*l+c
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. . a—
31 5 32 5 2
33. 0 34. 1
b-a
35. (V2-1) 6. —=
37. -1 38. 0
39. 1 40. O
: 1 | ( -1 2) 1
41. (i) > og| cosecltan  x 3z +cC.

(il %(x2 — xVx? —1)+%Iog eV 1l ve.

1
sin(a — b)

sin(x — a)
sin(x - b)

+ C

(iv) x cos 2a — sin 2a log |sec (x — a)| + c.

v) i[12)( + 6s8in2x + 3sin4dx + 2sin6x] + c.
48

(vi) sin x 2sinsx+‘|sin5x+c
Vi - - .
3 5

(vii) i|:2X + 1sin 2x — 1sin 4x — lsin GX} + C.
32 2 2 6

(cote x cot’ x\
(VIII) —k 5 + 4 J + C.
1

. + C.
() (a2 — bz)\/a2 sin2 X + b2 cos2 X

[Hint : put & sin? x + b? cos? x = f

Xl — Maths 76



(x) -2 cosec a|cosa - tanx.sina + c.
[Hint. : Take sec? x as numerator]

(xi) tan x — cot x — 3x + c.

(xii) sin~! (sin x — cos x) + c.

1 4l2x® 4 1)

42, (i) —tan +C. [Hint : put x° = f]
N e
2logx + 1
iy log————+C it . _
(i) g 3log x + 2 [Hint : put log x = {]

1

(i) =09 oote2d

J5 +1-2x

(v) sin’! [X ; 4) +e

v) 2loglvx —a++x -bl+c

(vi)

COSs X

. . \/.2 .2
j—sma.log‘smx+ sin” x — sin a‘+c

{Hint . [sin(x —a) _sin(x - a) }
Vsin(x +a)  sin®x - sin’a

S 2 (=11),  -1(3x+1
i —Iog|3x +2x+1|+ tan [ ] +C
M) g 32 V2

. 1
—COS a sIn [
Cos a

(viii)  x — 3Iog|x2 + 6x + 12| +2J3tan [X}SJ +C
3

(ix) —V4x - X + 4sin” [X — 2] +c

2
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3
() _—1(1+ X — x2)2 +%(2x DV x - XP

3

[x+lj\/x2+x+1
2
x+1+\jx2+x+1

2

3

(xi) (X2+X+1)2— +c

\CHIIEN|

3
+ —log
8

+ C

1 \/ 2
cosS X + — + \Vcos~ X + cos X
2

(xiiy —log

[Hint : Multiply and divide by +/sec x + 1]

7
X

7
x +1

43. (i) 1 log +c

7

1+ cos x
logl———| + ¢

2 + 3cos x
-2 1
(iii) ?Ioglcose - 2| - glog|1 + cos 0| + c.

(iv) iIoglx + 3 +ilog|x - 2| —llx +1+c
10 15 6

2
(v) x+4|ogu+c

x -1
(vi) x+ %tan_1 [%} ~3tan’ [g] +C

[Hint : put x2 = {]

(vii) 3Iog|2x +1 - iIog|x2 v 4l T X L ¢
17 17 34 2
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(viii) —1Iog|1 — cos X| —llog|1+ cos x| +Elog|1—2003x| +c
2 6 3

[Hint : Multiply N" and D' by sin x and put cos x = {]

(i) —_1log1+sinx . 1 Iog1+x/§sinx L
8 1-sinx 4\/5 1—\/§sinx
2
()() l|ogX2_—X+1
2 X"+ x +1

tan x — v2tan x + 1 L

(xi) 1 tan” [tan X - 1) 1 log

+
J2 J2tanx/ 242 tan x + J2tan x + 1
. 1 -1 (Xz - 9\
(xii) ——=tan + C
32 L g2 J
44. (i) l[—xs cos x° + sin xs] +c
3

(ii) l[secxtanx + loglsec x + tanx|] + ¢
2

[Hint : Write sec3x = sec x . sec® x and take sec x as first function]

ax

(iil) %[a cos (bx + ¢) + bsin(bx + ¢)] + ¢
a +»b

(iv) 2x tan ' 3x — lIog |1 + 9x2| +cC [Hint : put 3x = tan 0]
3

(v) 2[x/;sin\/;+cos&]+c
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(vii) ! 62X tanx + ¢ (vii) e
Vii - . viii — + C.
2 2x

2
(ix) X~ 2 Joax - x? —a—sin_1[x_aj +c

2 2

(x) ex[x_1j + C.

X +1

(xi) etan x + c.

(xii) xlog|log x| — + C.[Hint : put log x = t = x = €]

log x

i) 206+ x - x2)°

+8{2X_1\/6+x—x2 +§sin_1(2x_1ﬂ+c

4 8 5

(xiv) %(X +2)Vx° - —glog‘x L VX —9‘+ c

(xv) E(X2 —4X+3)% —[X;ZJ\IXZ —4x + 3

3

+;Iog‘x—2+\/x2—4x+3‘+c

o) [Fo 2V~ ax 8 4 2100l - 2) 4 - ax sl 4o
2

1
45. () 5093 (il —%
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(iii)

(vii)

(vii)

47. ()

(iii)

Hint:put =1 (v) =- lIog 2.
4 2

AN a
N =

N A

5—10Iog1—5+§log[§].
8 2 5

/2. {Hint : [ X ;X jdx}
1+cosx 1+ cosx
8 (i) =
EIog 2. (iv) _—nlog 2.
8
1 2
— T .
4
95/12.
2 -1 1 2
{Hint : I f(x)dx = I f(x)dx + If(x)dx + J‘f(x)dx}
2 -2 -1 1
2
K
16
2 a a
o Hint:UseIf(x)zjf(a—x)
2ab 0 0
T Y
—. iy — —log2.
12 W5
0. (iv) m/2.
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48.

49.
50.

51.

52.

53.

54.
55.
56.

57.

58.

©

59.

1
2
—X COS X + Sin X + C.

X+ log x + c.

1
Elog Isecx + tanx|+c.

2

1 [sinSx —sinx]
22

0

log |1 + sin x| + ¢
xX—sinx+c

log |cos x + sin x| + ¢

@e)  (bo)
log(a/c) log(b/c) ¢

0 2(2x - 1) sin Vx4 2Vx — x?
T

T

(i) 21— x +cos'JVx +Vx - x% +¢

- X+C

i -2(1e )" og1+1) 2] e
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(iv)

(vi)
(vii)

(vii)

(ix)

60.

sin X — X cos x
+cC

X sin X + cos x

(x + a)tan™ %— ax + ¢
st ¥3 =1

0

2 -J3+5

.1

s 7[2

x — 4loglx]| +§Iog|x —1 +§Iog|x +1|
4 4

1 x -1 1, 1 X -

X + —log — —tan x + log 2 + C.

2 x+1 2 x +1
lIog|x —1 —llog‘x2 + 4‘ - an [ij +C.
5 10 10 2
2x—1log|x + 1 +ﬂlog|x - 3| 2 e

8 8 2(x - 3)

+Iog|x2 + 1| - %tan_1 X + C.

2

1 x—2‘ 1(xj
X + —log —tan | —| +c.
2 X+ 2 2
/2.
(x* -1) > _ \2x
Ltan71x_1— 1 Iogx— 2x+1+C
242 Jox a2 TP x4+ 1
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(vii) /8.

26
61. (i) 14. i) 5
(i) 26.
(iv) %(127+e8)
141
v

I

62. M 5 log 2

. —1Io tan x — x
(ii) 5 g

—|+cC
2tan x + 1

(i) 5l092.

o 2es(d):

63. %Iogh —cosxl+%Iog(1+cosx)—§|og|1+ 2cos x| +c.

64. 3log|(2-sind)| + +c.

2-sin®
1 1
65. Esecx +tanx + Eloglsecx +tanx|+c.

2x

66. es (2cos3x +3sin3x)+c.
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CHAPTER 8

APPLICATIONS OF INTEGRALS

POINTS TO REMEMBER

AREA OF BOUNDED REGION

® Area bounded by the curve y = f(x), the x axis and between the ordinates,
x = aand x = b is given by

b
Area :I|f(x)| dx

y=1fx)

® Area bounded by the curve x = f(y) the y-axis and between abscissas,
y=cand y = dis given by

q
Area =J|f(y)| dy

c

Ay Ay

x=f(y) \\\\\j C: x=1y)

-
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® Area bounded by two curves y = f{x) and y = g(x) such that 0 < g(x) <
fix) for all x e [a, b] and between the ordinate at x = a and x = b is given

by
Y

A

y=1fx

b
Area =I[f(x) - g (x)]adx

a

® Required Area

k b
If(x)dx +_[f(x)dx.
a k

Y

A

LONG ANSWER TYPE QUESTIONS (6 MARKS)

1. Find the area enclosed by circle X2 + y° = &°.

2. Find the area of region bounded by {(X y):ilx -1 <y <+25- X }

X2 y2
Sl =1

3. Find the area enclosed by the ellipse 2
a

Xl — Maths 86



10.

11.
12.

13.

14.

15.

16.

Find the area of region in the first quadrant enclosed by x—axis, the line
y = x and the circle x2 + )2 = 32.

Find the area of region {(x, ¥) : )2 < 4x, 4x% + 4y? < 9}

Prove that the curve y = x* and, x = y? divide the square bounded by
x=0,y=0,x=1, y=1 into three equal parts.

2 2
. X
Find smaller of the two areas enclosed between the ellipse — + y_2 =1
a b
and the line
bx + ay = ab.

Find the common area bounded by the circles x> + y? = 4 and
(x =22 + )2 =4,

Using integration, find the area of the region bounded by the triangle
whose vertices are

(@ (-1, 0), (1, 3) and (3, 2) (b) (-2, 2) (0, 5) and (3, 2)
Using integration, find the area bounded by the lines.

(i) x+2y=2, y—x=1 and 2x+y—-7=0

(i) y=4x+5, y=5-x and 4y — x=5.
Find the area of the region {(x, ¥) : ¥ + 2 <1 < x + y}.
Find the area of the region bounded by

y=|x—-1and y = 1.

Find the area enclosed by the curve y = sin x between x=0 and x = 3
2

and x-axis.

Find the area bounded by semi circle y = V25 — x® and x-axis.

Find area of region given by {(x, ¥) : ¥* < y < |x}.

2 2

Find area of smaller region bounded by ellipse X Y _1and straight
9

4
line 2x + 3y = 6.
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17.

18.

19.

Find the area of region bounded by the curve x*> = 4y and line
X =4y - 2.
Using integration find the area of region in first quadrant enclosed by

x-axis, the line x = \/§y and the circle x* + y? = 4.

Find smaller of two areas bounded by the curve y = |x| and x% + ) = 8.

20. Find the area lying above x-axis and included between the circle
X° + y? = 8x and the parabola )? = 4x.
21. Using integration, find the area enclosed by the curve y = cos x,
T
y = sin x and x-axis in the interval [0, Ej :
6
22. Sketch the graph y = |x — 5|. Evaluate J.O |x — 5| dx.
23. Find area enclosed between the curves, y = 4x and x? = 6y.
24. Using integration, find the area of the following region :
{(x, y):lx -l SyS\IS—xz}
ANSWERS
1. ma® sq. units.
T 1 .
2. [25 — = —] sq. units.
4 2
3. mab sq. units 4. (4n — 8) sq. units
5. V2 £ 3 _ S gipt [lj sg. units 7. (n-2)ab sq. units
6 8 8 3 4
8. (8_“ _ 2\/§j sg. units 9. (a) 4 sq. units (b) 2 sq. units
3
10. (a) 6 sqg. unit [Hint. Coordinate of vertices are (0, 1) (2, 3) (4, — 1)]
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11.

13.

15.

17.

19.

21.

23.

3 sQ. units

1
- . it
5 S9- units

9 .
= sQ. units
8

27 sq. unit.

(2 — \/5) sQ. units.

8 sq. units.

12.

14.

16.

18.

20.

22.

24.

1 sq. units

25 .
— 7 Sg. units

g(n - 2)sq. units
2

T sQ. unit

3

%(8 + 31) sq. units

13 sq. units.

(57: 1) 1
— — —| sq. units
4 2
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CHAPTER 9

DIFFERENTIAL EQUATIONS

POINTS TO REMEMBER

e Differential Equation : Equation containing derivatives of a dependant
variable with respect to an independent variable is called differential
equation.

e Order of a Differential Equation : The order of a differential equation is
defined to be the order of the highest order derivative occurring in the
differential equation.

o Degree of a Differential Equation : Highest power of highest order
derivative involved in the equation is called degree of differential equation
where equation is a polynomial equation in differential coefficients.

e Formation of a Differential Equation : We differentiate the family of
curves as many times as the number of arbitrary constant in the given
family of curves. Now eliminate the arbitrary constants from these
equations. After elimination the equation obtained is differential equation.

@ Solution of Differential Equation
(i) Variable Separable Method
ay
o " f(x,y)

We separate the variables and get

fix)dx = g(y)dy
Then If(x) dx = fg(y)dy + € is the required solutions.

(i) Homogenous Differential Equation : A differential equation of

d f(x,
dy _ fxy) where f(x, y) and g(x, y) are both

the form
dx g(x,y)
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(iii)

homogeneous functions of the same degree in x and y i.e., of the

form % =F (Zj is called a homogeneous differential equation.
X X

For solving this type of equations we substitute y = vx and then

dy

dv . .
=V + X—. The equation can be solved by variable

ax ax
separable method.

Linear Differential Equation : An equation of the from

d
Y. Py = Q where P and Q are constant or functions of x only

dx

is called a linear differential equation. For finding solution of this
Pd

type of equations, we find integrating factor (I.F.) = ej ",

Solution is y (IF.) = [Q.(LF.)dx + ¢

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. Write the order and degree of the following differential equations.

(i)

(iii)

(Vi)

2 2
P asy =0 (i) (d—y] 38Xy
dx dx i
d ) d
_Z+smx =L_2J (iv) é/ Iog(ﬂ) 0
dx dx dx i
(42 \1/3 5732 )
1+Q=Ld7J (vi) 1+(_j _kd)z/
ax ax dx d_X
(BN (200
Ld 3J + Ld_ZJ = sin x.  (viii) QJF tan(d—y] -0
ax ax dx dx
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2. Write the general solution of following differential equations.

i) YoxPix®-2 (i) (e+ €™ dy = (e — eM)ax
ax X
iy o x® et 4 xS iv) Y5
dx dx
d 1- cos2x . d 1-2
(v) o mE8X vy & -1
dx 1+ cos2y dx 3x +1

3. Write integrating factor of the following differential equations

N ay o
(i) a+ycosx_smx

(ii) %+yseczx = sec x + tan x

2 dy 4 i dy

(i) X v & (iv) Xa+ylogx:x+y
dy 3 L ay
(v) xa—Sy:x (vi) a+ytanx:secx
(vii) QJF ! y = sinx
ax 14 x?

4. Write order of the differential equation of the family of following curves

() y=Ae+ Bex+°¢ (i) Ay = B

(i) (x—af+(y—-b?=9 (iv) Ax + By’ = Bx2 — Ay
i 2

(v) —Z—y—2=0. (v y=acos (x+ b)
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SHORT ANSWER TYPE QUESTIONS (4 MARKS)

.1
5. (i) Show that y = e™™ *is a solution of

d d
(1_X2)d7}2/—xd—§—m2y = 0.

(i) Show that y = sin(sin x) is a solution of differential equation

2

d_jz/ + (tanx)Z—y + ycos2 x =0.
dx X
2 2
(i) Show that y = Ax + B is a solution of X d2y x Y y =0.
X dx ax

(iv) Show that y = a cos (log x) + b sin (log x) is a solution of

2
x2d—g+xﬂ+y=0.
dx ax

(v) Verify that y = log(x +4x2 + 32) satisfies the differential
equation :

2
(a2 + xz)u + xﬂ —a
dx? ax

(vi) Find the differential equation of the family of curves
y = e*(Acos x + Bsin x), where A and B are arbitrary constants.

(vii) Find the differential equation of an ellipse with major and minor
axes 2a and 2b respectively.

(viii) Form the differential equation representing the family of curves
(y - b)? = 4(x - a).

6. Solve the following differential equations.

(1) L4 + y cot x = sin2x. (i) xd—y + 2y = x° log x.

adx ax
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ax 1 sin x

(i) — +—.y =cosx + , Xx>0.
dy x X
(iv) cos3xd—y+cosx:sinx.
ax

(V)  ydx + (x - ys)dy =0

(vi) yedx = (y3 + 2xey)dy

7. Solve each of the following differential equations :

(1) y—xd—y: 2(y2+d—j.
dx dx

(i) cosydx+ (1 + 26X sinydy=0.
(i) x\1- y2dy + yN1 - x°dx = 0.

(iv) \/(1 - xz)(1 - y2) dy + xy dx = 0.

(V) (X2 + x) dx+ (yx°* + y) dy = 0; y(0) = 1.

vy ¥
ax
(vi) tan x tan y dx + sec® xsec? ydy =0

. 3 3 X
= ysin" xcos” x + xy e .

8. Solve the following differential equations :
(i) x®yadx—(x®+ )3 dy=0.

(ii) XZZ—y = X+ Xy + y2.
X

(ii) (x2 - yz)dx +2xy dy =0, y(1) =1.
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() (3xy + y2>dx + (xz + xy)dy =0

9. (i) Form the differential equation of the family of circles touching
y-axis at (0, 0).

(i) Form the differential equation of family of parabolas having vertex
at (0, 0) and axis along the (i) positive y-axis (ii) positive x-axis.

(i)  Form differential equation of family of circles passing through
origin and whose centre lie on x-axis.

(iv) Form the differential equation of the family of circles in the first
quadrant and touching the coordinate axes.

: : . dy  x+2y
10. Show that the differential equation d_ =
X

is homogeneous and
X -2y

solve it.
11. Show that the differential equation :

(% + 2xy — y?) dx + (V% + 2xy — x°) dy = 0 is homogeneous and solve it.

12. Solve the following differential equations :

M ¥

— — 2y = cos 3x.
ax
(ii) sinxﬂ+ycosx = 25sin® x cos x if y[ﬁ) -1
dx 2

(i) 36" tany dx + (1- ") sec? ydy =0

95 Xl — Maths



Solve the following differential equations :

() O+ y%) dx = Py + xy?)dy.
(i) xdy — ydx = yx° + ydx.
y Y

- =|;d.
(iii) y{x cos[ ] + ysm[xj} X

- x{ysin[lj —xcos[%j}dy - 0.

13.

X

(iv) xPdy + y(x + y) dx = 0 given that y = 1 when x = 1.

y

(v) xex—y+xZ—y:0ify(e):0
X

(vi) (@ = 3x)7) dx = () — 3x°y)dy.

d_y ) + cosec(zj = 0 given that y = 0 when x = 1

o) ax x X

16. Solve the following differential equations :

(i) coszx% = tanx - y.

. d
(ii) xcosxd—§+ ¥ (xsinx + cos x) = 1.

(i) (1 + e7)dx +er [1 - 1) dy = 0.

(iv) (y—sin x) dx + tan x dy = 0, y(0) = O.
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LONG ANSWER TYPE QUESTIONS (6 MARKS EACH)

17. Solve the following differential equations :

(i) (xdy- ydx)ysin(%) = (yax + xdy)xcos(%}

(i) 3etan y dx + (1 — &) sec?® y dy = 0 given that y = % when

x=1.

(iii) Z—Z + ycotx = 2x + x? cot x given that y(0) = 0.

ANSWERS
1.() order = 1, degree = 1 (i) order = 2, degree = 1
(iii) order = 4, degree = 1 (iv) order = 5, degree is not defined.
(v) order =2, degree =2 (vi) order = 2, degree = 2
(vii) order = 3, degree =2 (viii) order = 1, degree is not defined
X6 XS X — X
2.()) y="—+"—-2loglxl+c iy y=Ilog,le" +e |l+c
6 6
X4 Xe+1
iy y=>"+6e"+ +cC. (iv) 5*+57V=c
4 e+1

(V) 2(y—x) +sin2y+sin2x=c. (vi 2log|3x+ 1|+ 3log |1 -2y =c.

3.() esinx (i) ean x

(log x)?

(i) e (ivy e 2
1

(v) ? (vi) sec x
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tan ' x
e

2
2 2 2
d—g—2ﬂ+2y=0 (vii) X[QJ +xyd—'Z=yd_y
ax ax ax ax ax
2 3
2d_}2/+[d_yj =0
ax ax
. 3 2
X (4log, x — 1
ysinx = 250X, Gy y= (4% x-1 o
3 16 X
y:sinx+£,x>0 (iv) y=tan x—1 + cetanx
X
y4
XJ/=T+C (i) x=-y%eV +cy?
cy = (x+2)(1-2y) (ii) (ex+2)secy:c

\/1—x2+\/1—y2 =cC

Ji-y° -1
J1-y? + 1

(x2 + 1)(y2 + 1) =2

1
—log

. :\/1—x2—\/1—y2+c
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(vi)

(iii)

(iv)

11.

1 4 1 6 X X
logy = ——cos x +—Ccos X + xe” —e +¢
6

1| cos® 2x
= — —cos2x |+ (x —1)e* +¢
16 3
cos 2x

log [tan y| - =C

y
_X3 -1y
— +logly| = ¢ (i) tan [—] = loglx| + ¢
3y X
X+ )P =2x
y = ™) (Hint : Put% =v]
sin(l) = cx (vi) C(X2 - yz) =Yy

Ux
L X X:3

e lor o v e (i) sin"'y = sin ' x + ¢
xlog(xsy) y =cx
x2—y2+2xyd—y:0 (i) 2y:Xd—y, y=2xd—y

ax ax ax
x2—y2+2xyd—y:0

ax

(x-yP(1+yf =(x+y)

2 2 “1( X+ 2y
log|x™ + xy + y | = 243 tan [ ]+c
‘ ‘ V3x

3
X

c
-5 - _(x+y)
X +Yy X
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12.(3)

(iii)

13.())

(iii)

(vii)

3sin3x 2cos 3x
= - + ce

13 13

3

tany = k(1- &)
~y = xlog{c(x - y)}

Xy COS [lj =c
X

y = —xlog(loglxl), x = 0

cos = = log|x| + 1

() y=tanx-1+ ce

X

(i) x+ye¥ =c

(i) cxy = sec (%}

(ii)

(iv)

(vi)

tan™" x (il

(i) 1-e3tany=(1-¢€93

(i) y =

2 .2 1
y = —sin~ X + —cosec X
3 3

CX2 = y+\[x2 +y2

3x2y =y +2x

o[+ %) =¥ -2

sin x CcoSs X
= +cC
X X
2y = sin x
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CHAPTER 10

VECTORS

POINTS TO REMEMBER

® A quantity that has magnitude as well as direction is called a vector. It
is denoted by a directed line segment.

® Two or more vectors which are parallel to same line are called collinear
vectors.

® Position vector of a point P(a, b, ¢) w.r.t. origin (0, 0, 0) is denoted by
OP, where OF = aj + bj+ ck and [OP| = Va® + b% + c2.

e |If A(x,, y,, z,) and B(x,, ¥,, Z,) be any two points in space, then

AB = (xz - xq)i +(¥a - y1)i+ (25 - 21)k and

|AB| = \/(Xz - X1)2 +(y2 - Y1)2 +(z5 - 21)2-

- -
e If two vectors a and b are represented in magnitude and direction by

the two sides of a triangle taken in order, then their sum a+b is
represented in magnitude and direction by third side of triangle taken in
opposite order. This is called triangle law of addition of vectors.

4) . . 4) . . .
® |If g is any vector and A is a scalar, then ) a is a vector collinear with
—
3 ana |, 3] = e

- — — -
e If a and b are two collinear vectors, then a = A b where A is some
scalar.

A AN

a, where a is a unit vector in

- ) - ‘a
® Any vector a can be written as a = |a

. . ﬁ
the direction of a.
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If Z and B be the position vectors of points A and B, and C is any point

which divides AB in ratio m : n internally then position vector ¢ of point

mb + na

C is given as C = . If C divides AB in ratio m : n externally,

mb - na
m-n -’

then C =

The angles a, p and y made by r = ai + b]’ + ck with positive direction
of x, y and z-axis are called direction angles and cosines of these angles
are called direction cosines of r usually denoted as / = cos o, m = cos B,
n = cos y.

AIsoI:i,ng,n:g and P+ m? + n? = 1.
i 7l i

The numbers a, b, ¢ proportional to /, m, n are called direction ratios.

Scalar product of two vectors a and b is denoted as a.b and is defined
as ab = |al|bl cos 6, where 0 is the angle between a and b (0 < 0 < n).

Dot product of two vectors is commutative i.e. a-b = b - a.

a-b

-~ - ~12 A_
a-a :

a.lb.

I
o
0
Q
I
o
ol
I
o!
=

-k =1.

Il
L
(7]
o
i
Il
0
0
I
x>

If @ =ay+ayj+agkandb = byl +byj+ bsk, then

a-b =aa,+ bb, + cc,

Projection of aon b = and projection vector of

‘aalong b = [—

Cross product or vector product of two vectors a and b is denoted as
axb and is defined as a x b = [a]p|sin0n. were 0 is the angle
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between a and b (0 <0 <) and n is a unit vector perpendicular to both
a and b such that a, band n form a right handed system.

e Cross product of two vectors is not commutative i.e., axb # bxa,
but axb =-(bxa).

e axb =0 < a=o0, b=o or a ||l b.
o ixi-ixi-kxk-o
° Ix}=I?,]xl?=7,l?><7=]and}'xi=—l?,l?><]——;,?xl;=—}

i Ji k
by b, b3
. . - o w & &%
@ Unit vector perpendicular to both a and b = iLﬁJ
a x b

|? X F| is the area of parallelogram whose adjacent sides are

a and b.
1, - — _ .
) E| a x b | is the area of parallelogram where diagonals are a and b.

e If ?, b and ¢ forms a triangle, then area of the triangle.

1, —
5 ol=2le < al.
2

Il
> 1=
I\
X
o
Il

1
2
e Scalar triple product of three vectors a, b and ¢ is defined as

a.(b'xc) andis denotedas [ a b ¢ |
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o Geometrically, absolute value of scalar triple product[???] represents
volume of a parallelepiped whose coterminous edges are a, b and c .

© a, band ¢ arecoplanar <[ a b c | =0

e [abc|=[bca]=[cab]

o If a =aji+ayj+ak, b =bji+byj+bgk &
¢ = cyi+ Cyj+ czk, then

a a, a,
[?F?] = b1 b2 b3
Cy Cp Cj

® The scalar triple product of three vectors is zero if any two of them are
same or collinear.

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. What are the horizontal and vertical components of a vector g of
magnitude 5 making an angle of 150° with the direction of x-axis.

2. Whatis a € Rsuch that |a x | = 1, where x =i - 2]+ 2k?

3. Whenis |[x + y|=|x]+]|y]|?

4. What is the area of a parallelogram whose sides are given by
2?—]'and?+5f(?

5. What is the angle between a and b, If

a~F:3and|3xF|:3J§.

6. Write a unit vector which makes an angle of % with x-axis and % with

z-axis and an acute angle with y-axis.

7. If Ais the point (4, 5) and vector AB has components 2 and 6 along
x-axis and y-axis respectively then write point B.

104 Xl — Maths



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

What is the point of trisection of PQ nearer to P if positions of P and Q
are 3i + 3j — 4k and 9j + 8] — 10k respectively?

Write the vector in the direction of 2j + 3]’ + 2\/§R, whose magnitude is
10 units.

What are the direction cosines of a vector equiangular with co-ordinate
axes?

What is the angle which the vector 3i — 6]’ + 2k makes with the x-axis?
Write a unit vector perpendicular to both the vectors
3i —2j + k and — 2/ + j — 2k.
What is the projection of the vector i- ] on the vector i + ]‘?
If |a|=2|b]|=2/3and a L b, whatis the value of | a + b |?

For what value of A, a = A+ ] + 4k s perpendicular to
b =2 +6j+3k?

Whatis |a|,if(a + b).(a - b) =3 and 25| =|a]?

What is the angle between a and b ,if |a — b|=|a + b]|?

In a parallelogram ABCD, AB = 2 - ) + 4k and AC =17 + ] + 4k.
What is the length of side BC?

What is the area of a parallelogram whose diagonals are given by vectors
2i + ] - 2k and i1+ 2k?

Find | x| if for a unit vector a, (x - a).(x + a) = 12.

If a and b are two unit vectors and a + b is also a unit vector
then what is the angle between ‘a and b?

If 7, j, k are the usual three mutually perpendicular unit vectors then

what is the value of 7. (j x k) + j.(ix k) + k. (jxi)?

What is the angle between x and y if x .y =|x x y|?
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24.

25.

26.

27.

28.

29

30.

31.

32.

Write a unit vector in xy-plane, making an angle of 30° with the +ve
direction of x—axis.

If a, b and ¢ areunitvectorswith a + b + ¢ = 0, then what
isthevalueof 2. b + b.c + c.a?

If @ and b are unit vectors such that (a +2b ) is perpendicular

to (5a - 4b ), then what is the angle between a and b ?

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

If ABCDEF is a regular hexagon then using triangle law of addition prove
that :

AB + AC + AD + AE + AF =3 AD =6 AO
O being the centre of hexagon.

Points L, M, N divides the sides BC, CA, AB of a AABC in the ratios
1:4,3:2,3:7 respectively. Prove that AL + BM + CN is a vector
parallel to CK where K divides AB in ratio 1 : 3.

The scalar product of vector j + j + k with a unit vector along the sum

of the vectors 2j + 4] — 5k and i + 2j + 3k is equal to 1. Find the
value of A.

‘a, b and ¢ are three mutually perpendicular vectors of equal
magnitude. Show that a + b + ¢ makes equal angles with

a, b and ¢ with each angle as cos™' (ij .
J3
If o = 3i - ] and B = 2i + ] + 3k then express F in the form of

B

to

=

By + B, where B, isparallelto a and B, is perpendicular

|

If a, b, c arethree vectorssuchthat @ + b + ¢ = 0 then prove

that 2 x b = b x ¢c = ¢ x a.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

If |?| = 3, |7| =9, |?| =7and a + b + ¢ = 0, find the angle
between @ and b.
let @a =i—J, b =3j—kand ¢ = 7i -k, find a vector d which

is perpendicular to a2 and b and ¢ . d =1.

If a =i+ ] + IA(, c = ] — k are the given vectors then find a vector
b satisfying the equaton 2 x b = ¢, a.b = 3.

Find a unit vector perpendicular to plane ABC, when position vectors of
A B Care 3j—j+2k i-j-3kandd4i-3]+k respectiely.
For any two vector, show that |; + F| S |Z| + |F|

Evaluate (3 x 7)2 + (3 X })2 + (? X /})2

If a and b are unit vector inclined at an angle 6 than prove that :

| .0 N A . 0
(i) sm§:§|a_b|. (i) tanz =

For any two vectors, show that |a x b | = \/612b2 -(a-p)%

a-i+j+k b=i-j+2jand ¢ =xi+(x-2)] “k. If ¢

lies in the plane of g and b, then find the value of x.

1 1)

Prove that angle between any two diagonals of a cube is cos \3)

Let 5, b and ¢ are unit vectors such that a-b = a-¢c = 0 and the

o

2, then prove that a = +2( xf:).

angle between b and ¢ is 5

Prove that the normal vector to the plane containing three points with
position vectors a, b and ¢ lies in the direction of vector

b x c¢c +¢c x a+ axb.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

¥ a, b, ¢ are position vectors of the vertices A, B, C of a triangle
ABC then show that the area of

o1 —
AABCISEaxb+b><C+C><a-

lf'ax b =cx dand a xc = b x d, then prove that

‘a — d isparallelto b — ¢ provided 2 = d and b = c.

Dot product of a vector with vectors | + j — 3k, i + 3j — 2k
and 2i + ] + 4k is 0, 5 and 8 respectively. Find the vectors.

If @ =5i—j+7k,b=1i-j-ak, find & such that 2 + b and
‘a — b are orthogonal.

Let a and b be vectors such that |a|=|b]|=|a - b|=1
then find |Z + F|

It |2|=2|b|=5and a x b =2i+j-2k find the value of

a-b.

a, b, c are three vectors such that b x ¢ = a and
‘a x b = c. Provethat a, b and ¢ are mutually perpendicular to

each other and |?| =1, |?| = |?|

If @ =2/ -3}, b =i+]-Kand ¢ =31 -k find [a b ¢ ].
Find volume of parallelepiped whose coterminous edges are given by

vectors a =2/ + 3] +4k, b =7 +2] -k and ¢ =3/ -]+ 2k

Find the value of A such that @ =7 -] +k, b =2 +] -k and
¢ =AM — ] + 1k are coplanar.

Show that the four points (-1, 4, -3), (3, 2, -5) (-3, 8, -5) and (-3, 2, 1)
are coplanar.

For any three vectors a, b and ¢, prove that
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[?+b b +c ?+?}:2[?F?}
57. For any three vectors a, b and ¢ , prove that a — b, b - ¢
and ¢ — a are coplanar.

ANSWERS

Il
I+

(63}
olg
w| =

,E- 2. a
2

3. x and 7 are like parallel vectors.

Y
4. 126 sq units. 5. 3
T | .
6l =t + = — 7. (6, 11
\/EI + 2/ + 5 k ( )
8. (5,3,—@ 9. 4i+6j+ 4/3k
3
1 1 1 -1(3)
10. +—, + —, + —. 11. cos (2.
BB \7/
12, SI+4/-k 13. 0
26
14. 4 15. -9
16. 2 17. =
) -
18 19 Es units
. J5 . 58a. :
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20.

22.

24.

26.

29.

31.

33.

35.

38.

47.

49.

52.

54.

a

W@W

-
+
N —
-

wla

>
1l
—

=|
Il
TN
N w
-~
|

N =

60°

w| o
-
+

w| N
~.>
+

w| N
x>

2[a?

?+2]’+I§

.
—
A/
N =
-~
N[ w

21.?
23. =
T4
25 —g
’ 2
)—3/%).
1~ 1~ 3~
4. i+ 1i+ 2k
3 4I+4j+4k

36. ——— (10} + 7] - 4k)-

165

41. x=-2

48. +./73

50. -~

53. 37
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CHAPTER 11

THREE DIMENSIONAL GEOMETRY

POINTS TO REMEMBER

e Distance between points P(x,, y,, z,) and Q(x,, ¥,, Z,) is

PGl = lxe = x1) + (v2 = y1) + (22 - 2)°.

° (i) The coordinates of point R which divides line segment PQ where
P(x,, ¥y, z,) and Q(X,, ¥,, Z,) in the ratio m : n internally are

(MX, + NXy My, +ny, Mz, + nNzy)
m+n ' m+n ° m+n

(i) The co-ordinates of a point which divides join of (x,, y;, z,) and
(X5, Yo, Z,) in the ratio of m : n externally are

(mx, —nxy my, -ny; mz, —nzy)

m-n '’ m-n m-n

e Direction ratios of a line through (x,, y,, z,) and (x,, y,, z,) are x, — x,,
Vo= Vi 4= 4

e Direction cosines of a line whose direction ratios are a, b, ¢ are given by

a b c
| =+ ,m=+ ,n == .
\/aerb2+c2 \/a2+b2+02 \/32+b2+02
° (i) Vector equation of a line through point ‘a and parallel to vector

b is r=a+1rb.

(i) Cartesian equation of a line through point (x,, y;, z,) and having
direction ratios proportional to a, b, c is
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X=Xy _Y=-V1_Z2-24

a b c

(i) Vector equation of line through two points

‘a and Fi37=?+x(7_3).

(i) Cartesian equation of a line through two points (x,, y,, z,) and

X=Xy YoV 2724

(X Vo 2) 1 Xo =Xy  Yo—VY1 Zp-—2Zy
Angle ‘©’ between lines T o= ?1+XE and r = E+NE is given
by cos 0 = 21" P2

by[ b2
Angle 0 between lines X X1 _ Yt V1 _ 2= 21 gpg X = X2 _
a, b, C4 4
YtVYs 2-2,
b, ¢, is given by

aa, + bsb, + c4C
865 0 3 192 192 1€ 2

2 2 [ 7 2 2
a; + by +cyyas + b, + ¢,

Two lines are perpendicular to each other if
E.E: 0 or a,a, + byb, + ¢,c, = 0.
Equation of plane :

() At a distance of p unit from origin and perpendicular to pn is

r.n= p and corresponding Cartesian form is ik + my+ nz=p
when [, m and n are d.c.s of normal to plane.

(i) Passing through ‘a andnormalto n is (T - Z).W =0 and
corresponding Cartesian form is a(x — x;) + b (y — y,;) +
c(z - z) = 0 where a, b, ¢ are d.r’s of normal to plane and
(X4, ¥4, Z,) lies on the plane.

(iii) Passing through three non collinear points is

(7 ) [(F-a)x (- a)]=o0
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(ii)

(iif)

(iv)

(ii)

12. (i)

X=Xy Y-Y1 Z-24
or [Xo =Xy Yo —Yy1 Z2-24=0
X3 =Xy Y3z —=V1 23~ 24
Having intercepts a, b and ¢ on co-ordinate axis is
z
athte
Planes passing through the line of intersection of planes

r-ny=dyand r - n, =d, is
(r-ni—di)+2(r-ny-dp) =0

Angle ‘0’ between planes r - n, =dyand r - n, = d, is
: ny- ng

given by cos0 = —- 2
|||

Angle 0 between a,x + b,y + ¢,z = d, and a,x + b,y + ¢,z = d,
is given by

\/312+b12 +c12\/a§+b§+c§

Two planes are perpendicular to each other iff n—1' n, =0 or
a,a, + b,b, + c,.c, = 0.

cos 0 =

Two planes are parallel iff n, = xn, forsome scaler

a b c
Az0or 1 =1 ="1
as b, Co

Distance of a point (?) from plane (T- n = d) is
a - 'n - d

[l
Distance of a point (x,, y;, z,) from plane ax + by + cz = d is
lax + by + cz4 - d

G B
Two lines r = a;+Abyand r = a, + pb, are coplanar.

1t (a, - a;)- (by; x b,) =0 and equation of plane,

containing these lines is (7 - ?1) : (71 x b—z) = 0.
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X1 _ Y oY1 L2724 g

X
(i) Two lines a, b, o
X=—Xo Y=-VYo Z-2
a, b, ¢, are coplanar Iff
Xo = X4 Yo =VY1 Z2 - 24
a, b, Cq =0
ap b, Co

and equation of plane containing them is
X=X4 Y=V1 Z-24

a; b ci |=0

a, b, C,

a2 +0b andplane r - n =d

() The angle 6 between line r =
b - n

is given as SiNO = |F| 7|

—_— )
b |F
0

X=-X4 _Y—-V1_Z2-24
and plane

(i) The angle 6 between line a, b, c

a,x + by +c, z=d is given as
asa, + bbb, + c4c,
=

sin® =
2 2 2 [ 2 2
\/a1 + by +c1\/a2+b2 +C5

(i) A line r = a +Xb is parallel to plane r . n =d
& b - n =0 oraa,+bb,+c,c,=0.

r=a+\ib

—_—
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11.
12.
13.

14.

15.
16.

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

What is the distance of point (a, b, ¢) from x-axis?
What is the angle between the lines 2x = 3y = - zand 6x=—-y = — 427

Write the equation of a line passing through (2, —3, 5) and parallel to line
x-1 y-2 z+1

3 4 T
Write the equation of a line through (1, 2, 3) and perpendicular to

r-(i-j+ k) =5

x-1 y-3 z-1

5 5 . and

What is the value of A for which the lines

X -2 y +1 z .
3 ~ 5 " ae perpendicular to each other.

If a line makes angle a, B, and y with co-ordinate axes, then what is the
value of

sin? o + sin? B + sin?y ?
Write line r~ = (7 — j) + & (2] — k) into Cartesian form.

If the direction ratios of a line are 1, —2, 2 then what are the direction
cosines of the line?

Find the angle between the planes 2x — 3y + 6z = 9 and xy — plane.

Write equation of a line passing through (0, 1, 2) and equally inclined to
co-ordinate axes.

What is the perpendicular distance of plane 2x — y + 3z = 10 from origin?
What is the y-intercept of the plane x — 5y + 7z = 10?

What is the distance between the planes 2x + 2y — z + 2 = 0 and
4x + 4y — 2z + 5 = 0.

What is the equation of the plane which cuts off equal intercepts of unit
length on the coordinate axes.

Are the planes x + y—2z+ 4 =0 and 3x + 3y — 6z + 5 = 0 intersecting?

What is the equation of the plane through the point (1, 4, — 2) and parallel
to the plane — 2x + y — 3z = 77
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Write the vector equation of the plane which is at a distance of 8 units
from the origin and is normal to the vector (27 + ] + ZIA().

What is equation of the plane if the foot of perpendicular from origin to
this plane is (2, 3, 4)?

—_—

Find the angles between the planes r -(7 _ 2] _ 2/}) =1 and

—

r-(si-6j+2k) =0

x+1 2y -1 2-
3 4 -4

z and the

What is the angle between the line

plane 2x + y — 2z + 4 = 0?

If O is origin OP = 3 with direction ratios proportional to —1, 2, — 2 then
what are the coordinates of P?

~

What is the distance between the line 7 = 2i — 2j + 8k + A (7 + j + 4k)
from the plane r (=i + 5] = k) + 5 = 0.

Write the line 2x = 3y = 4z in vector form.

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

The line & ; === _22 lies exactly in the plane

2x — 4y + z = 7. Find the value of k.

Find the equation of a plane containing the points (0, -1, —1), (-4, 4, 4)
and (4, 5, 1). Also show that (3, 9, 4) lies on that plane.

Find the equation of the plane which is perpendicular to the plane

ro- (5} + 3]+ 6/?) + 8 = 0 & which is containing the line of intersection

of the planes 7-(}+2}+3/2):4 and 7-(2?+]_E)+5:0.

If 1,, m, n,, and I,, m,, n, are direction cosines of two mutually
perpendicular lines, show that the direction cosines of line perpendicular
to both of them are

m,n, — nymy,, Ny, — Lin,, I,m, — ml,.
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28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

Find vector and Cartesian equation of a line passing through a point with
position vectors 27 + ] + k and which is parallel to the line joining the
points with position vectors —j + 4]’ +k and 7+ 2]‘ + 2k.

Find the equation of the plane passing through the point (3, 4, 2) and
(7, 0, 6) and is perpendicular to the plane 2x — 5y = 15.

Find equation of plane through line of intersection of planes

r '(2?+6]‘)+12 =0 and 7-(37_]‘+4R): 0 which is at a unit
distance from origin.

Find the image of the point (3, =2, 1) in the plane 3x — y + 4z = 2.

Find the equation of a line passing through (2, 0, 5) and which is parallel
toline6x—-2=3y+1=2z-2.

Find image (reflection) of the point (7, 4, — 3) in the line
x y-1 z-2

1 2 3

Find equations of a plane passing through the points (2, -1, 0) and
(3, -4, 5) and parallel to the line 2x = 3y = 4z.

Find distance of the point (— 1, — 5, — 10) from the point of intersection
-2 y+1 z-2
3 4 12

Find equation of the plane passing through the points (2, 3, — 4) and
(1, =1, 3) and parallel to the x—axis.

of line X and the plane x — y + z = 5.

Find the distance of the point (1 3) from the plane x — y + z = 5,

) _2!
measured parallel to the line X_Y._ i.
2 3 -6

Find the equation of the plane passing through the intersection of two
plane 3x — 4y + 5z = 10, 2x + 2y — 3z = 4 and parallel to the line
X =2y =3z

Find the distance between the planes 2x + 3y — 4z + 5 = 0 and
7’.(47+ 6] — 8/}) — 11,

Find the equations of the planes parallel to the plane x — 2y + 2z -3 =0
whose perpendicular distance from the point (1, 2, 3) is 1 unit.
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41.

42.

43.

44.

45.

46.

47.

48.

x+1 y+3 z+5
3 5 7
x—2_y—4_z—6

1 3 S
intersection.

Show that the lines and

intersect each other. Find the point of

Find the shortest distance between the lines

=1+ 2j+38k+ MN2i+ 3]+ 4k) and

~|

ro= (2?+4)'+5/?)+7»(3f+4]'+5f()-

X+ 2

Find the distance of the point (-2, 3, —4) from the line 3

2y +3 3z+4
4 5

measured parallel to the plane 4x + 12y — 3z + 1 =0.

Find the equation of plane passing through the point (-1, -1, 2) and
perpendicular to each of the plane

r(2i+8j-38k)=2and r -(5/ - 4] + k) = 6.
Find the equation of a plane passing through (-1, 3, 2) and parallel to

h of the li X _y_z dx+2_y—1_z+1
each o elne1—2—3an . % v ¥ v

Show that the plane r - (} —3j+ 5/}) = 7 contains the line

ro=(i+3j+8k)+ (30 +7])

LONG ANSWER TYPE QUESTIONS (6 MARKS)

Check the coplanarity of lines
2 :(—3f+]'+512)+7»(—37+)’+51?)
T o= (—7+2]’+5!§)+y(—7+2)’+5!§)
If they are coplanar, find equation of the plane containing the lines.

Find shortest distance between the lines :
x—8:y+19:z—10 and x—15:y—29 z-5
3 -16 7 3 8 -5
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49.

Find shortest distance between the lines :

T =(-Ni+O-2)j+(3-20)k

ro=(u+1)i+@u-1)j+(2u+1)k

50. 2 variabk phne is ata constantdistance 3p from the origin and meets
the coordinate axes in A, B and C. If the centroid of AABC is («, B, 7), then
show that a2 + 2 + y2 = p2

51. A vector n of magnitude 8 units is inclined to x—axis at 45°, y axis at
60° and an acute angle with z-axis. If a plane passes through a point
(«/5,—1,1) and is normal to 7, find its equation in vector form.

52. Find the foot of perpendicular from the point 2i - ] + 5k on the line
T = (11 - 2j - 8k) +2(10i — 4] — 11k). Also find the length of the
perpendicular.

53. A line makes angles «, B, A, & with the four diagonals of a cube. Prove
that

2 2 2 2
COS o +COS [P +cCOS y +COS & —

54. Find the equation of the plane passing through the intersection of planes
2x+3y—z=-1and x+ y—2z+ 3 = 0 and perpendicular to the plane
3x — y — 2z = 4. Also find the inclination of this plane with xy-plane.

ANSWERS
1. b 4+ c° 2. 90°
3 XxX-2 y+3 z-5
' 3 4 a7
4. r = (?+2}'+3/?)+x(?—)'+3/2)
5, Ar=2 6. 2
x-1 y+1 2z L2 2
= = — T+ 7=, T =
o 2~ 4 N R NN
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10.

11.

13.

15.

17.

19.

21.

23.
24.

26.

28.

29.

30.

31.

33.

35.

cos™' (6/7).

x _y-1_z-2 B

a a  a va<h-1{oj

19 12 2

N - T

1 14 =1

6 . X+ y+z=

No 16. —2x+ y—3z=38

7-(2?+]'+2l?)=24 18. 2x+ 3y +4z=29
111 . .

cos \ 57/ 20. O (line is parallel to plane)

o

(-1, 2, -2) 22. 33

T = 0 + (6 + 4] + 3k)

k=7 25. 5x—-7y+11z+ 4 =0.

- (-517 - 15] + 50k) = 173

_ A oA A A A A X -2 +1 z -1

F=(2i-j+k)sa(ei-2j+k)and 2= =02

X—2y+3z=1

(0, -1, =3)

32.

34.

36.

r(8i+4j+8k)+12=00r r -(-4i + 8] - 8k)+12 = 0

29x — 27y — 22z = 85

7y + 4z =5
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37.

39.

40.

41.

43.

45.

47.

49.

52.

54.

1 38.
Aunits
229
X—2y+2z=00rx—2y+2z=26
[1 1 _Ej

2’ 2’ 2 42
17 44
5 .

2x -7y +4z+15=0

X-2y+z=0 48.
8

@ 51.
f+2]'+3l2,\/ﬁ

7x +13y + 4z = 9, 0031[

7).

X —20y + 27z = 14

L
J6

r (97 +17] + 28k) = 20

—_
(o))

= (i e -
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CHAPTER 12

LINEAR PROGRAMMING

POINTS TO REMEMBER

Linear programming is the process used to obtain minimum or maximum
value of the linear objective function under known linear constraints.

Objective Functions : Linear function z = ax + by where a and b are
constants, which has to be maximized or minimized is called a linear
objective function.

Constraints : The linear inequalities or inequations or restrictions on the
variables of a linear programming problem.

Feasible Region : It is defined as a set of points which satisfy all the
constraints.

To Find Feasible Region : Draw the graph of all the linear inequations
and shade common region determined by all the constraints.

Feasible Solutions : Points within and on the boundary of the feasible
region represents feasible solutions of the constraints.

Optimal Feasible Solution : Feasible solution which optimizes the
objective function is called optimal feasible solution.

LONG ANSWER TYPE QUESTIONS (6 MARKS)

Solve the following L.P.P. graphically

Minimise and maximise z=3x+ 9y
Subject to the constraints X + 3y <60
X+y=>10

x<y

x>20,y>0
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2. Determine graphically the minimum value of the objective function
z = — 50x + 20 y, subject to the constraints

2x—-y>-5
3x+y>3

2x -3y <12
x>0,y>0

3. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A
can stitch 6 shirts and 4 pants per day, while B can stitch 10 shirts and
4 pants per day. Formulate the above L.P.P. mathematically and hence
solve it to minimise the labour cost to produce at least 60 shirts and 32
pants.

4. There are two types of fertilisers A and B. A consists of 10% nitrogen and
6% phosphoric acid and B consists of 5% nitrogen and 10% phosphoric
acid. After testing the soil conditions, a farmer finds that he needs at least
14 kg of nitrogen and 14 kg of phosphoric acid for his crop. If A costs Rs.
61 kg and B costs Rs. 51 kg, determine how much of each type of
fertiliser should be used so that nutrient requirements are met at minimum
cost. What is the minimum cost?

5. A man has Rs. 1500 to purchase two types of shares of two different
companies S, and S,. Market price of one share of S, is Rs 180 and S,
is Rs. 120. He wishes to purchase a maximum of ten shares only. If one
share of type S, gives a yield of Rs. 11 and of type S, yields Rs. 8 then
how much shares of each type must be purchased to get maximum
profit? And what will be the maximum profit?

6. A company manufactures two types of lamps say A and B. Both lamps
go through a cutter and then a finisher. Lamp A requires 2 hours of the
cutter's time and 1 hours of the finisher’'s time. Lamp B requires 1 hour
of cutter's and 2 hours of finisher's time. The cutter has 100 hours and
finishers has 80 hours of time available each month. Profit on one lamp
A is Rs. 7.00 and on one lamp B is Rs. 13.00. Assuming that he can sell
all that he produces, how many of each type of lamps should be
manufactured to obtain maximum profit?

7. A dealer wishes to purchase a number of fans and sewing machines. He
has only Rs. 5760 to invest and has space for almost 20 items. A fan and
sewing machine cost Rs. 360 and Rs. 240 respectively. He can sell a fan
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10.

11.

at a profit of Rs. 22 and sewing machine at a profit of Rs. 18. Assuming
that he can sell whatever he buys, how should he invest his money to
maximise his profit?

If a young man rides his motorcycle at 25 km/h, he has to spend Rs. 2
per km on petrol. If he rides at a faster speed of 40 km/h, the petrol cost
increases to Rs. 5 per km. He has Rs. 100 to spend on petrol and wishes
to find the maximum distance he can travel within one hour. Express this
as L.P.P. and then solve it graphically.

A producer has 20 and 10 units of labour and capital respectively which
he can use to produce two kinds of goods X and Y. To produce one unit
of X, 2 units of capital and 1 unit of labour is required. To produce one
unit of Y, 3 units of labour and one unit of capital is required. If X and Y
are priced at Rs. 80 and Rs. 100 per unit respectively, how should the
producer use his resources to maximise the total revenue?

A factory owner purchases two types of machines A and B for his factory.
The requirements and limitations for the machines are as follows:

Machine Area Occupied Labour Force Daily Output (In units)

A 1000 m? 12 men 60
B 1200 m? 8 men 40

He has maximum area of 9000 m? available and 72 skilled labourers who
can operate both the machines. How many machines of each type should
he buy to maximise the daily output.

A manufacturer makes two types of cups A and B. Three machines are
required to manufacture the cups and the time in minutes required by
each in as given below :

Types of Cup Machine

1 I m

A 12 18 6
B 6 0 9

Each machine is available for a maximum period of 6 hours per day. If
the profit on each cup A is 75 paise and on B is 50 paise, find how many
cups of each type should be manufactured to maximise the profit per
day.
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12. A company produces two types of belts A and B. Profits on these belts
are Rs. 2 and Rs. 1.50 per belt respectively. A belt of type A requires
twice as much time as belt of type B. The company can produce almost
1000 belts of type B per day. Material for 800 belts per day is available.
Almost 400 buckles for belts of type A and 700 for type B are available
per day. How much belts of each type should the company produce so
as to maximize the profit?

13. Two Godowns X and Y have a grain storage capacity of 100 quintals and
50 quintals respectively. Their supply goes to three ration shop A, B and
C whose requirements are 60, 50 and 40 quintals respectively. The cost
of transportation per quintals from the godowns to the shops are given
in following table :

To Cost of transportation (in Rs. per quintal)
From X Y
A 6.00 4.00
B 3.00 2.00
C 2.50 3.00

How should the supplies be transported to ration shops from godowns to
minimize the transportation cost?

14. An Aeroplane can carry a maximum of 200 passengers. A profit of Rs.
400 is made on each first class ticket and a profit of Rs. 300 is made on
each second class ticket. The airline reserves at least 20 seats for first
class. However atleast four times as many passengers prefer to travel by
second class than by first class. Determine, how many tickets of each
type must be sold to maximize profit for the airline.

15. A diet for a sick person must contain atleast 4000 units of vitamins, 50
units of minerals and 1400 units of calories. Two foods A and B are
available at a cost of Rs. 5 and Rs. 4 per unit respectively. One unit of
food A contains 200 unit of vitamins, 1 unit of minerals and 40 units of
calories whereas one unit of food B contains 100 units of vitamins, 2 units
of minerals and 40 units of calories. Find what combination of the food
A and B should be used to have least cost but it must satisfy the
requirements of the sick person.
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ANSWERS

10.
11.
12.

13.

14.
15.

© N o o &~ W b

Min z=60 at x =5, y = 5.

Max z = 180 at the two corner points (0, 20) and (15, 15).

No minimum value.

Minimum cost = Rs. 1350 at 5 days of A and 3 days of B.

100 kg. of fertiliser A and 80 kg of fertilisers B; minimum cost Rs. 1000.
Maximum Profit = Rs. 95 with 5 shares of each type.

Lamps of type A = 40, Lamps of type B = 20.

Fan : 8; Sewing machine : 12, Max. Profit = Rs. 392.

At 25 km/h he should travel 50/3 km, At 40 km/h, 40/3 km. Max. distance
30 km in 1 hr.

X : 2 units; Y : 6 units; Maximum revenue Rs. 760.
Type A:6; Type B: 0
Cup A: 15; Cup B: 30

Maximum profit Rs. 1300, No. of belts of type A = 200 No. of bells of type
B = 600.

From Xto A, Band C: 10 quintals, 50 quintals and 40 quintals respectively.
From Y to A, B, C: 50 quintals, NIL and NIL respectively.
No. of first class tickets = 40, No. of 2nd class tickets = 160.

Food A : 5 units, Food B : 30 units.
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CHAPTER 13

PROBABILITY

POINTS TO REMEMBER

e Conditional Probability : If A and B are two events associated with any
random experiment, then P(A/B) represents the probability of occurrence
of event-A knowing that event B has already occurred.

P(A N B)

P(A/B) = P (8)

,P(B) =0

P(B) # 0, means that the event should not be impossible.
P(A n B) = P(A and B) = P(B) x P(A/B)
Similarly  P(A n B n C) = P(A) x P(B/A) x P(C/AB)

e Multiplication Theorem on Probability : If the events A and B are
associated with any random experiment and the occurrence of one
depends on the other then

P(A ~ B) = P(A) x P(B/A) where P(A) = 0

® When the occurrence of one does not depend on the other then these
events are said to be independent events.

Here P(A/B) = P(A) and P(B/A) = P(B)
P(A ~ B) = P(A) x P(B)

® Theorem on total probability : If E,, E,, E;..., E, be a partition of sample
space and E,, E,... E, all have non-zero probability. A be any event
associated with sample space S, which occurs with E; or E,,...... or E,
then

P(A) = P(E,) . P(A/E,) + P(E,) . P(A/E,) + ... + P(E,) . P(AE,).
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e Bayes' theorem : Let S be the sample space and E,, E, ... E, be n
mutually exclusive and exhaustive events associated with a random
experiment. If A is any event which occurs with E,, or E, or ... E,, then.

P(E;)P(AE;)

> P(E)P(4E)

P(Ei/A) =

® Random variable : It is real valued function whose domain is the sample
space of random experiment.

® Probability distribution : It is a system of number of random variable
(X), such that

n
Where P (x;) > 0 and » P(x;) = 1
i=1

® Mean or expectation of a random variables (X) is denoted by E(X)
n
E(X)=p= ZX:' P(x)
i=1

e Variance of X denoted by var(X) or 5,2 and

i=1
e The non-negative number o, = ,/var(X) is called standard deviation of
random variable X.

® Bernoulli Trials : Trials of random experiment are called Bernoulli trialsif:
(i) Number of trials is finite.
(i) Trials are independent.
(iii) Each trial has exactly two outcomes-either success or failure.

(iv) Probability of success remains same in each trial.
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e Binomial Distribution :

PX=n="C,q"" p’,where r=0,1,2,...n
p = Probability of Success

g = Probability of Failure

n = total number of trails

r = value of random variable.

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. Find P (A/B) if P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6

2. Find P(A n B) if A and B are two events such that P(A) = 0.5, P(B) = 0.6
and P(AuU B) = 0.8

3. A soldier fires three bullets on enemy. The probability that the enemy will
be killed by one bullet is 0.7. What is the probability that the enemy is still
alive?

4. What is the probability that a leap year has 53 Sundays?

5. 20 cards are numbered 1 to 20. One card is drawn at random. What is
the probability that the number on the card will be a multiple of 47?

6. Three coins are tossed once. Find the probability of getting at least one

head.
1
7. The probability that a student is not a swimmer is 5 Find the probability
that out of 5 students, 4 are swimmers.

8. Find P(AB), if P(B) = 0.5 and P(A N B) = 0.32

9. A random variable X has the following probability distribution.

X 0 1 2 3 4 5
PUX 1 B 15k - 2 B 15k -1 1
) 15 15 15 15

Find the value of k.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

A random variable X, taking values 0, 1, 2 has the following probability
distribution for some number k.

k ifX=0
P(X) =12k if X=1, find k.
3k if X=2

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

A problem in Mathematics is given to three students whose chances of
11 1

solving it are 53 andZ' What is the probability that the problem is

solved.

A die is rolled. If the outcome is an even number, what is the probability
that it is a prime?

If A and B are two events such that

1 1 1
P(A) = 7 P(B) = 5 and P(A N B) = 8" Find P (not A and not B).
In a class of 25 students with roll numbers 1 to 25, a student is picked
up at random to answer a question. Find the probability that the roll
number of the selected student is either a multiple of 5 or of 7.

A can hit a target 4 times in 5 shots B three times in 4 shots and C twice
in 3 shots. They fire a volley. What is the probability that atleast two shots
hit.

Two dice are thrown once. Find the probability of getting an even number
on the first die or a total of 8.

A and B throw a die alternatively till one of them throws a ‘6’ and wins
the game. Find their respective probabilities of winning, if A starts the
game.

If A and B are events such that P (A) = % P(AuUB) = % and P(B) =p
find p if events

(i) are mutually exclusive,

(i) are independent.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

A man takes a step forward with probability 0.4 and backward with
probability 0.6. Find the probability that at the end of eleven steps he is
one step away from the starting point.

Two cards are drawn from a pack of well shuffled 52 cards one by one
with replacement. Getting an ace or a spade is considered a success.
Find the probability distribution for the number of successes.

In a game, a man wins a rupee for a six and looses a rupee for any other
number when a fair die is thrown. The man decided to throw a die thrice
but to quit as and when he gets a six. Find the expected value of the
amount he wins/looses.

Suppose that 10% of men and 5% of women have grey hair. A grey
haired person is selected at random. What is the probability that the
selected person is male assuming that there are 60% males and 40%
females.

A card from a pack of 52 cards is lost. From the remaining cards of the
pack, two cards are drawn. What is the probability that they both are
diamonds?

Ten eggs are drawn successively with replacement from a lot containing
10% defective eggs. Find the probability that there is at least one defective

egg.

Find the variance of the number obtained on a throw of an unbiased die.

LONG ANSWER TYPE QUESTIONS (6 MARKS)

In a hurdle race, a player has to cross 8 hurdles. The probability that he

4
will clear a hurdle is 5 what is the probability that he will knock down
in fewer than 2 hurdles?

Bag A contains 4 red, 3 white and 2 black balls. Bag B contains 3 red,
2 white and 3 black balls. One ball is transferred from bag A to bag B and
then a ball is drawn from bag B. The ball so drawn is found to be red.
Find the probability that the transferred ball is black.

If a fair coin is tossed 10 times, find the probability of getting.

(i) exactly six heads, (i) at least six heads,

(i) at most six heads.
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29.

30.

31.

32.

33.

34.

35.

36.

A doctor is to visit a patient. From the past experience, it is known that
the probabilities that he will come by train, bus, scooter by other means

3 1 2
of transport are respectively 13°5° 10 and 5 The probabilities that he

11 1
will be late are 4° 3 and I if he comes by train, bus and scooter
respectively but if comes by other means of transport, then he will not be
late. When he arrives, he is late. What is the probability that he comes
by train?

A man is known to speak truth 3 out of 4 times. He throws a die and
reports that it is six. Find the probability that it is actually a six.

An insurance company insured 2000 scooter drivers, 4000 car drivers
and 6000 truck drivers. The probability of an accidents are 0.01, 0.03 and
0.15 respectively one of the insured persons meets with an accident.
What is the probability that he is a scooter driver?

Two cards from a pack of 52 cards are lost. One card is drawn from the
remaining cards. If drawn card is heart, find the probability that the lost
cards were both hearts.

A box X contains 2 white and 3 red balls and a bag Y contains 4 white
and 5 red balls. One ball is drawn at random from one of the bags and
is found to be red. Find the probability that it was drawn from bag Y.

In answering a question on a multiple choice, a student either knows the

3
answer or guesses. Let 2 be the probability that he knows the answer
1
and 7 be the probability that he guesses. Assuming that a student who

1
guesses at the answer will be incorrect with probability 1 What is the

probability that the student knows the answer, given that he answered
correctly?

Suppose a girl throws a die. If she gets 5 or 6, she tosses a coin three
times and notes the number of heads. If she gets 1, 2, 3 or 4 she tosses
a coin once and notes whether a head or tail is obtained. If she obtained
exactly one head. What is the probability that she throws 1, 2, 3 or 4 with
the die?

In a bolt factory machines A, B and C manufacture 60%, 30% and 10%
of the total bolts respectively, 2%, 5% and 10% of the bolts produced by
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them respectively are defective. A bolt is picked up at random from the
product and is found to be defective. What is the probability that it has
been manufactured by machine A?

37. Two urns A and B contain 6 black and 4 white, 4 black and 6 white balls
respectively. Two balls are drawn from one of the urns. If both the balls
drawn are white, find the probability that the balls are drawn from urn B.

38. Two cards are drawn from a well shuffled pack of 52 cards. Find the
mean and variance for the number of face cards obtained.

39. Write the probability distribution for the number of heads obtained when
three coins are tossed together. Also, find the mean and variance of the
number of heads.

40. Two groups are competing for the position on the Board of Directors of
a corporation. The probabilities that the first and the second groups will
win are 0.6 and 0.4 respectively. Further if the first group wins, the
probability of introducing a new product is 0.7 and the corresponding
probability is 0.3 if the second group wins. Find the probability that the
new product introduced was by the second group.

ANSWERS
1. 0.3 2 3
T 10
3. (0. 3)3 4 2
. (0.3 7
5 il 6 7
© 2 -3
(4)* 16
" 5 8 25
1 1
9. = — 10. k = —
5 6
11 3 12 1
- -3
13 3 14 8
8 25
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15 E 16 E
6 9
7. 2 2
o117 11
1 1
18. () p =15, () p =g
19. 0.3678 20.
X 0 1 2
P(X) 81/169 72/169 16/169
21 9 22 3
) 54 T4
1 ( 9 \ 10
23. 17 24. 1 - \ﬁ)
35
25. var(X) = =7
26 12(4) ! 27 L}
5 \5/ T 33
105 193 ... b3
28. (1) 512 (i) 512 (iii) a4
29 1 30 3
T2 8
31 a 32 22
- 582 " 425
33 2 34 12
b2 13
8 12
35. 11 36. 37
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5
37. =
7

8 . 1200
38. Mean = 13 Variance = 87
39.
X 0 1 2 3 Mean = —
= ! 8 8 ! Variance 3
2 i hd 2 i _ 2
%) 8 8 8 8 4
40.

o
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MODEL PAPER - |

MATHEMATICS

Time allowed : 3 hours Maximum marks : 100

General Instructions

All questions are compulsory.

2. The question paper consists of 29 questions divided into three sections
A, B and C. Section A comprises of 10 questions of one mark each,
Section B comprises of 12 questions of four marks each and Section C
comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence
or as per the exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided
in 4 questions of four marks each and 2 questions of six marks each. You
have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

SECTION A

Question number 1 to 10 carry one mark each.

1. Find the value of x, if

[5x+y —yj_[4 1]
2y -x 3 ) \-3 3

2. Let * be a binary operation on N given by a * b= HCF (a, b), a, b € N.
Write the value of 6 * 4.

1y2

3. Evaluate : _[ !
0

—f — dx
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sec” (log x)

4. Evaluate : I .

ax

71

5. Write the principal value of cos™ (cos 5/

6. Write the value of the determinant :

a-b b-c¢c c-a
b-c c-a a-»b
c—-a a-b b-c

7. Find the vale of X from the following :

X 4
2 2x

8. Find the value of (j x j) -k + (jx k)i +(kx1i)-]

9. Write the direction cosines of the line equally inclined to the three
coordinate axes.

10. If P isa unitvectorand (x = p).(x + p) = 80, then find | x|.

SECTION B

Question numbers 11 to 22 carry 4 marks each.

11. The length x of a rectangle is decreasing at the rate of 5 cm/minute and
the width y is increasing at the rate of 4 cm/minute. When x = 8 cm and
y = 6 cm, find the rate of change of (a) the perimeter, (b) the area of the
rectangle.

OR

Find the intervals in which the function f given by f(x) = sin x + cos x,
0 < x < 2r is strictly increasing or strictly decreasing.

OR

. . dy
12. If (cos x)Y = (sin y)%, find ax
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13.

14.

15.

16.

17.

18.

19.

20.

. -4 4 . 4x
Consider f : R — {?} > R - {5} defined as f (x) = 3 3 4
Show that f is invertible. Hence find .

Evaluate : I dx .
V5 — 4x — 2X2
OR
.-

Evaluate : jxsm X ax.

sin " x d? d
If y= T 5 show that (1 - Xz)_}2/ - 3x—y -y =0.

1- x adx ax

In a multiple choice examination with three possible answers (out of
which only one is correct) for each of the five questions, what is the
probability that a candidate would get four or more correct answers just
by guessing?

Using properties of determinants, prove the following :

a+b+c -C -b
-, a+b+c -a =2(a+b)(b+c)(c+a)
-b -a a+b+c

Solve the following differential equation :

Y _ oy xtan(2)
xdx_y xtanx.

Solve the following differential equation :

cos2 x-% + y = tan x.

Find the shortest distance between the lines

T =(1+Ni+2-Nj+O+1Dk

r =2f—]’—l?+p(2f+]’+2/?).
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21.

22.

Prove the following :

ot \/1+s!nx+\/1—s!nx Zi,XE(O,E).
J1+sinx —+1-sinx 2 4
OR

Solve for x :

2 tan~! (cos x) = tan~! (2 cosec x)

The scalar product of the vector i+ ] + k with a unit vector along the

sum of vectors 2i + 4 — 5k and Aj + 2] + 3k is equal to one. Find the
value of A.

OR
‘a, b and ¢ are three coplanar vectors. Show that (? + F)
+

(b + ¢)and(c + a) are also coplanar.

SECTION C

Question number 23 to 29 carry 6 marks each.

23.

24.

25.

26.

Find the equation of the plane determined by the points A (3, -1, 2),
B (5, 2, 4) and C (-1, —1, 6). Also find the distance of the point P(6, 5,
9) from the plane.

Find the area of the region included between the parabola y° = x and the
line x + y = 2.

Uy

Evaluate:f > > > o -
pa cos X+ b sin” x

X dx

Using matrices, solve the following system of equation :
X+y+2z=6
X+2z=7

X+ y+z=12
OR
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27.

28.

29.

Obtain the inverse of the following matrix using elementary operations:

Coloured balls are distributed in three bags as shown in the following
table :

Colour of the Ball
Bag Red White Black
| 1 2 3
Il 2 4 1
1] 4 5 3

A bag is selected at random and then two balls are randomly drawn from
the selected bag. They happen to be black and red. What is the probability
that they came from bag 1?

A dealer wishes to purchase a number of fans and sewing machines. He
has only Rs. 5760 to invest and has space for at most 20 items. A fan
costs him Rs. 360 and a sewing machine Rs. 240. His expectation is that
he can sell a fan at a profit of Rs. 22 and a sewing machine at a profit
of Rs. 18. Assuming that be can sell all the items that he can buy, how
should he invest his money in order to maximise the profit? Formulate
this as a linear programming problem and solve it graphically.

If the sum of the lengths of the hypotenuse and a side of a right-angled
triangle is given, show that the area of the triangle is maximum when the

Y
angle between them is 3

OR

A tank with rectangular base and rectangular sides open at the top is to
be constructed so that it's depts is 2m and volume is 8m?®. If building of
tank cost Rs. 70 per sq meter for the base and Rs. 45 per sq meter for
the sides. What is the cost of least expensive tank.
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MODEL PAPER - 1

SOLUTIONS AND MARKING SCHEME
SECTION A

Note : For 1 mark questions in Section A, full marks are given if answer is
correct (i.e. the last step of the solution). Here, solution is given for your

help.
Marks
1. We are given
Sx+y -y| |4 1
2y -x 3| |-5 3
5+ y=4and -y =1
y=—1and 5x-1=4
or 5x =5
2. 6*4=HCFof 6and 4 = 2. (1)
; Vf;dx _ |Sin_1 X|1/\/§
. 0 V1—X2 0
1 1] —
= sin — | —sin 0
&
Y T
secz(logx)
4. Let =I ax
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Marks

or dx = x dt
| = Iseth at
=tant+ ¢
=tan (log x) + ¢ (1)

5. CcOS - (cos %} - cos | {cos (27: - %H

a-b b-c¢c c-a a-b+b-c+c-a b-c c¢c-a
b-¢c c-a a-bl=\b-c+c-a+a-b c—-a a-b>b

6.
c-a a-b b-c c-a+a-b+b-c¢c a-b b-c
O b-c c-a
=0 c—-a a-»>b
0 a-b b-c
=0 (1)
X 4 _0
7. Here 2 oyl ~

=3 (1)
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Marks

9. The d.c. of a line equally inclined to the coordinate axes are

[J—f_1 i_1i_1j
J3 V3 J3) (1)
10. (x = p).(x +7p)=280

X% - |p|* =80

As F is a unit vector,

he
Il

X -1=280

X = 81

>
]
©

—_
—_

~

SECTION B

11. Let P be the perimeter and A be the area of the rectangle at any time {,
then

P=2(x+y) and A = xy

ax .
It is given that o -5 cm/minute
and % = 4 cm/minute (1)

(i) We have P=2(x+y

dP (o )

gt~ “Var Tt/
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Marks
=2 (-5+4)
= — 2 cm/minute ..(1%)
(i) We have A= xy

gA _  ady . ax
a = Xt TV

=B8x4+6 (5] ... (- x=8and y=6)

= (32 - 30)

= 2 cm?minute ..(11%)
OR

The given function is
fix) = sin x + cos x, 0 < x < 2n

f(x) = cos x — sin x

- —Jﬁ[isinx —icosxj

V2 V2
= —«/E(sin xcos% — €O0S Xx sin %)
= —/2sin (x - %) (1)

For strictly decreasing function,

f(x) <0
—\/Esin(x—%j <0
or Sinkx——)>0

T
or O<X_Z<TE
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Marks

or r < X < T+ T
4 4
or E < X < 5_71:
4 4
5
Thus f(x) is a strictly decreasing function on (% Tn) ..(2)

As sin x and cos x are well defined in [0, 2],

f(x) = sin x + cos x is an increasing function in the complement of interval
[z 5_@
4’ 4

ie., in {0, %) v (?Tn 27:} ()

12. We are given
(cos x)¥ = (sin y)*
Taking log of both sides, we get
y log cos x = x log sin y (2]

Differentiating w.r.t. x, we get

. dy
Y sosx ~(=sinx) + Iogcosx-a
—xe—. (cos y)d—y +logsiny -1 ..(2)
siny ax
ay dy .
or —ytanx+logcosxd—x_xcotydx+logsmy
dy .
= a(log cos x — xcoty) = logsiny + y tan x ..(1)

dy _ logsiny + ytanx
dx  logcos x — xcoty
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13. For showing f is one-one
For showing f is onto

As f is one-one and onto f is invertible

4x
4 — 3x

For finding f ' (x) =

ax
\/5 —4x — 2x2

14. Let /:j

dx

. (1%2)

(2)

146
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OR

Let /= jxsin‘1 X dx

.-
Ism X.x dx

2
- X

sin —dx
2

_Iﬁ

X sin X

e

1-— _
x?sin" x 2_[ x°

J——

xsm X 2.“\/7 2.[\/__

2 . 1
x sih x X+ ! '[ixh—xz +%sin1x}—%sin1

2 2|2

2 .
x“sin x x| 2 1 . 1 .
——— +—NV1-Xx"+-=s8in x-—=sin x+¢

Marks

(1)

X+ C

(1)

2 4 4 2
xZsin ' x 1 1 X 2
-2 2> 2 Zain z — ...(1
5 4sm x+4 1-x" +¢ (1)
15. We have
y - sin”" x
1—x2
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Marks
= y\/1—x2 — sin ' x

Differentiating w.r.t. x, we get

y.ﬂ_{_\m_xz%:;
2V1 - x? X V1-x?

d
or -Xy + (1 - XZ)d_i =1 ..(1%%)

Differentiating again,

XY y + (1- Xz)d_y+d_y(_2x) =
adx dX2 ax
2
or (1—x2)d—¥—3xg—y—y= ..(2%2)
ax 2

which is the required result.

1 1 2
16. Herep—g,q—1—§—§,andn_5
Let x denote the number of correct answers. (1)

Probability of r successes is given by

PX=n="Cp q"", r=1,2, 3...

P(X=4o0r5) =PX=4)+ P (X=5) (%)
s . (1N (2)" 5. (1)°
="Cilz) 3) +Csl3) -1
2 1
:53_5+13_5
L B A (1)

243 243 243
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Marks

a+b+c -C -b
17. LHS -C a+b+c -a
-b -a a+b-+c
R, - R, + R,
F|’2—>F?2+F?3

a+b a+b -(a+b)
-(b+c) b+c b+c
-b -a a+b+c

1 1 —1
=(@a+b)(b+c)-1 1 1
b -a a+b+c

C,—> C, +C,
0 1 =1
=(a+b)(b+c)| O 1 1 ()
c+a -a a+b+c
=2(a+b) (b+c)(c+ a) . (2)

18. The given differential equation is

Yy xtan(2)
Yy — xtan X

Xax
or Y _ Y an (L
ax X X
Let y = zx
ay d.
a_erXd (1)

Xl — Maths 149



az
Z+X—=2z—-tanz
ax
or XE——tanz
dx

Marks

or Icotz dz+Id7X:O .(%2)
log sin z + log x = log ¢
or log (x sin 2) = log ¢ (1)
or X sin (X) =c ..(12)
X
which is the required solution.
19. The given differential equation is
2 _dy B
cos de+y_tanx
ﬂ + sec2 X = tan x. sec2 X
or dx -y = .
It is a linear differential equation
i jsec2 x dx tan x
Integrating factor = e =e (1)
.. Solution of the differential equation is
yex = Ietanx.tan xsec® xdx + ¢ (%)
Now, we find I, = Ietanx - tan x sec” x dx
Let tan x = t, sec? x dx = dt
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Marks
Iy = [te' o

- te' - Ietdt
=t.e —-é
= (t— 1)el = (tan x — 1) elan x ..(2)
. From (i), solution is
y.enX=(tan x — 1) e¥" X+ ¢
or y = (tan x — 1) + cetan x ..(12)

20. Equations of the two lines are :

T =1+ ni+ @]+ Dk
or T:(7+2]+IA()+X(7—]'+I?) -.-(0)
and PF (27 oy a I?)Jr p(27 + ]+ 2/?) -..(if)

Here a2, =i+2j+k and a, =2i -] -k

and b, =i-j+k and b, =2i + ] + 2k (1)
a, - a; = (21— j-k)-(i+2j+k)
= i-3]-2k (1)
ik
and by x by = |1 -1 1
2 1 2

=i(=8)-j(0)+ k(3)

3j + 3k (1)
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by x by| =9 +9 = 32

(a5 - a1) - (by x b))

S.D. between the lines = ‘ —
b7 x b,

(7 - 8] - 2k) - (=87 + 3k)|

3.2

-3 -6
32

9 3 .
= —— = —units

32 2

1. C01_1{\/1+smx +\/1—S|nx}
J1+ sinx —+/1-sinx

Il
Q
(]

(o x x) (__x _. x)
1 KS|n§+COS§)+KCOS§—S|n§)
= cot
(sinﬁ + Ccos 5) - (cosﬁ - sin 5)
L 2 2 2 2
71(2003%\
= cot x
2sin =
sm2
af x|
- ot [om (2)
co _co )|
_ X
2

Marks

(%)

(1)
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Marks
OR

The given equation is

2 tan~! (cos x) = tan~! (2 cosec x)

_ 2 _
= tan 1[ﬂ] = tan " (2cosec X) ..(172)
1-cos™ x
= 2 008 x = 2 cosec X ..(1)
sin” x
= COS X = Ccosec X . sin? x
= CcOS X = sin x
T
= - 1
X = . (1%2)

22. Unit vector along the sum of vectors
@ =2 +4j -5k and b = Ai+2] + 3k is
a+b  (2+20)i+6]-2k
|a+b| \/(2+k)2+62+(—2)2

(2+1)i+6j -2k

(17
A2 4 4n + 44 (%)

We are given that dot product of above unit vector with the vector

i+ )+ kis.

(2 + 1) P 6 2

: + -
CAE 4+ 44 W2 ian+aa 0%+ a4 a4
of 2+ A+6-2=+1%+4n+ 44

or (L +6)° =22+ 40 + 44

=1

(1)

or A2+ 12) + 36 = A% + 40 + 44
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Marks

or 8\ =28

or A=1 . (1%2)
OR

"a, band c arecoplanar = [ a b ¢ |=0 (%)

a + b, b + ¢ and ¢ + a are coplanar if

[a+ b b +c¢c ¢c+al=0 ("2)

For showing

SECTION C

23.

24.

Equation of the plane through the points A (3, — 1, 2), B (5, 2, 4) and
C(-1,-1,6)is

x-3 y+1 z-2

2 3 2 |=0 .(2%)
-4 0 4
i.e. 3x —4y + 3z=19 ..(1%)
Distance of point (6, 5, 9) from plane 3x — 4y + 3z = 19
118 - 20 + 27 - 19|
V9 +16+9
_ 5 units
The given parabola is y° = x (i)

It represents a parabola with vertex at O (0, 0)
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Marks
The given line is

X+y=2

or

(1)

Solving (i) and (i), we get the point of intersection P (1, 1) and
Q 4, - 2) (1)

Required area = Area of the shaded region

1

= Jz[(2_Y)_y2]dy (2)
[ y? y3]1

= 2}’—7—T_2 (1)
(o, 1 1) [ )

Z{K2‘§—§J‘\—4‘2+§)}
( 1 1 8)

= 2—5—5 4+2—§)

~12-3-2+24+12-16

B 6

27

T 6

= % sQ. units (1)
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25.

% X dx
Let I :.[ 2 2 2 . 2
p@ COs X + b~ sin” x
| = f (r — x)dx
or = .[ 2 2 2 . 2
p@ cos (m—x)+ b sin"(n— x)
Y
3 (m — x)dx .
or I_I 5 5 3 (D))
g@ cos X+ b~ sin” x

Adding (i) and (i), we get

ax

2l = 1| — 2 2 . 2
a cos x+ b sin” x

....(iii)

O —3

/2
or 2l = n.ZI
0

adx

2 2 . 2
a cos  x+b"sin” x

2a a
Using property j f(x)dx = zjf(x)dx, If f(2a — x) = f(x)
0 0

/2 2
or | = rcj. sec” x dx

0 32 + b2 tan2 X
Let tan x = t then sec?x dx = dt

When x:O,t:OandWhenX—>%,l‘—>Oo

dt

I =7 —5——5%
a’ + b%t?

o —8

at
2

j+t

o —8

T
b2: (a 2
\b

Marks
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Marks

\V]

= 5o (1)
26. The given system of equations is
X+y+2z=6
X+2z=7

3x+y=z=12

or AX = B, where
alr NI §] X 6
A=|1 0 2|,X=|ylandB =7
3 1 1 z 12
or X =A"B () ..(1)
1 1 1
Now Al =1 0 2
3 1 1
=1(-2)-1(-=5+1()
=—-2+5+1
=4 %0 = A exists. (1)
Now cofactors of elements of Matrix A are :
Ay=E=12(=2=-2, A, =(=1)3(-5) =5,
A= (- 1)* () =1
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A, = (—1)3(0) =0, Ay, = (1)t (-2) =-2
Ay=(1P (-2 =2
A31 = (_1)4 () =2, A32 = (_1)5 (1) =-1,
Ag = (—1)8 (- 1) = — 1
2 0 2
adjA=| 5 2 -1 2)
1 2 -
adj A g0
-1 -1
AT = I/JAI =AT =2 5 2 1| ()

-12+ 0+ 24
=—| 30- 14 - 12
6+ 14- 12

NN

x=3, y=1and z=2 . (1%2)
OR
26. By using elementary row transformations, we can write

A=IA
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i.e.,

1
=10
0

Applying R; - R, — R,, we get

Applying R; — R; + R;, we get

- N O

Applying R, - R, — 2R;, we get

Applying R, — R,, we get

o O =
A a a

o O =
A~ 2 O

Il
[
N

a4 O O

Marks

—
—
~

—
—
~

—
—
~

(%)
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Applying R; — R; — 4R,, we get

o O =

27. Let the events be

and

P(E/A) =

o = O

N =y

> m m m
w

: a black and

: Bag | is selected
: Bag Il is selected

: Bag Ill is selected

P(A/E,).PE,)

Marks

a red ball are drawn (1)

(1)

..(1%)

P(A/E1) P/(E,) + P(AJE,) P(Ez) + P(AJE3).P(E3)

w| =
(]

§|'\>o1|-s

W[ =

2

X —

1

(1)

(%)
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Marks

wos 2o 1
15~ 551 551 ..-()

X

28. Let us suppose that the dealer buys x fans and y sewing machines,
Thus L.P. problem is
Maximise Z =22x + 18y (1)
subject to constraints,
X+ y<20
360x + 240y < 5760 or 3x + 2y < 48
x>20,y>20 ..(2)

P(8.12)

i = Hathe 161

10

N

.

—
o




29.

Marks

For correct graph ..(2)

The feasible region ODPB of the L.P.P. is the shaded region which has
the corners O (0, 0), D (16, 0), P (8, 12) and B (0, 20)

The values of the objective function Z at O, D, P and B are :

At O, Z=22x0+18x0=0

At D, Z=22x16 + 18 x 0 = 352

At P, Z =22 x 8+ 18 x12 = 392 —» Maximum
and At B, Z=22x0+ 18 x 20 = 360

Thus Z is maximum at x = 8 and y = 12 and the maximum value of
z = Rs 392.

Hence the dealer should purchase 8 fans and 12 sewing machines to
obtain maximum profit. (1)

Let ABC be a right angled triangle with base BC = x and hypotenuse
AB =y

such that
X + y = k where k is a constant ..(72)

Let o be the angle between the base and the hypotenuse.

1
The area of triangle, A= EBC x AC
_ %x /yz N
A
Y y2—x2
..(1%2)
a ]
B X C
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Marks
2

A? = - xh)
2
= XLtk - 02 - %]
4
2 2. 2 3
or A2 = X k2 _opx] - KX —2kx ()
4 4
Differentiating w.r.t. x we get
2 2
dA 2k x — 6kx .
2Ad—X i E— .. (i)
or dA  kZx - 3kx® )
ax 4A
For maximum or minimum,
dA
v 0
kZx — 3kx?
= =0
4
k
= X = 3 (1)

2 2 2
2(%) L op 97A | 2k" - 12kx
dx dx 2 4
_ dA _k
Putting, o 0 and x = 3 we get
d°A _ —k®
dx2  4A
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Marks

k
A is maximum when X = = (1)
k k 2k
Now x_§:> y_k—g—?
cos o = X = cos _ k31
“=y ¢ T 2kE T2
T
Ot—g (1)
OR

30. Let the length of the tank be x metres and breadth by y metres
Depth of the tank = 2 metre
Volume = x x yx 2 =8
Xy =4

4
or y=;

Area of base = xy sq m
Area of 4 walls =2 2x + 2y] =4 (x + )
Cost C (x,y) = 70 (xy) + 45 (4x + 4y)

or Cxy) =70x4+180 (x + )) (1)
(. 4)
C(x) = 280 + 180kx + ", ..(72)
dC 4
Now ax - 180 [1 - _2J (1)
X
For maximum or minimum, o 0
180 (1 - izj -0
X
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or 2= 4
or

X =2
2
and 2 (2: = 180[%} >0
ax X
dZC (8\
2 =180(5) > 0
ax  x=2

C is minimum at x = 2

Least Cost

Rs [(280 + 180 ( 2 + 2)]

Rs [(280 + 720] = Rs 1000
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MODEL PAPER - 1l

MATHEMATICS

Time allowed : 3 hours Maximum marks : 100
General Instructions

All question are compulsory.

2. The question paper consists of 29 questions divided into three sections
A, B and C. Section A comprises of 10 questions of one mark each,
Section B comprises of 12 questions of four marks each and Section C
comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence
or as per the exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided
in 4 questions of four marks each and 2 questions of six marks each. You
have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

SECTION A

Question number 1 to 10 carry one mark each.

1

1. Evaluate : Im X

2. Evaluate :

g

0 Vax + 1

3. If the binary operation * defined on Q, is defined as a * b =2a + b — ab,
for all a, b € Q, find the value of 3 * 4.

4 If[y+2x 5]—[7 5} find the value of
. w 3) L o) value of y.

5. Find a unit vector in the direction of 2i — ] + 2k.
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10.

Find the direction cosines of the line passing through the following points:

(-2, 4, -5), (1, 2, 3)

(2 3 -5) (2 1 -1
IfAz[a,-j]=L1 4 9J andB:[bij]:L—S 4 4J,thenfind
07 -2 15 2

8pp + Dyy.
If |a|=+3,|b|=2and a- b =43, find the angle between

‘a and b.

1 2
If A= [4 2] , then find the value of k if |2A| = k |A|.

. — 3n
Write the principal value of tan™ [tan T}

SECTION B

Question number 11 to 22 carry 4 marks each.

11.

12.

13.

cos x dx

Evaluate : .
valuate J‘(2+sinx)(3+4sinx)

OR

2 -1
Evaluate : I X~ cos x dx.

Show that the relation R in the set of real numbers, defined as
R = {(a, b) : a < b? is neither reflexive, nor symmetric, nor transitive.

» then show that ﬂ _ Xty

If log (X° + y?) = 2 tan™ (%} XXy

OR
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14.

15.

16.

17.

18.

19.

2

d
If x=a(cos t+ tsin ) and y = a (sin f — t cost), then find d_}zl
X

Find the equation of the tangent to the curve y = +4x — 2 which is
parallel to the line 4x — 2y + 5 = 0.

OR

Using differentials, find the approximate value of f (2.01), where
fix) = 4x3 + 5x% + 2.

Prove the following :

tan ' (%) +tan (g) = %cos B (%} )

OR

Solve the following for x :

71(x2—1\ 1[ 2x ] 2n
+ tan = 3

¥ Lx2+1J x2—1

x+1 3y+5 3-

z
> 9 5 and the plane

Find the angle between the line
10x + 2y — 11z = 3.

Solve the following differential equation :
(RB+ydy—xydx=0

Find the particular solution of the differential equation

d
% + Y cot x = cosec x, (x = 0), given that y = 1 when x = g
Using properties of determinants, prove the following :

2

a +1 ab ac
ba b?+1 bc |=1+a’+b%+c?
ca cb 02+1
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20.

21.

22.

1
The probability that A hits a target is 3 and the probability that B hits it

2
is 5 If each one of A and B shoots at the target, what is the probability

that
(i) the target is hit?

(i) exactly one of them hits the target?

d
Find d—i if y*+ x¥ = ab where a, b are constants.
If a,b and ¢ are vectors such that a.b = a - ¢ and
ax b =axc,a # 0 thenprove that b = c.
SECTION C

Question number 23 to 29 carry 6 marks each.

23.

24.

25.

26.

One kind of cake requires 200 g of flour and 25¢g of fat, and another kind
of cake requires 100g of flour and 50g of fat. Find the maximum number
of cakes which can be made from 5 kg of flour and 1 kg of fat assuming
that there is no shortage of the other ingredients used in making the
cakes. Formulate the above as a linear programming problem and solve
graphically.

Using integration, find the area of the region :

(X ¥) 1 9x° + 2 < 36 and 3x + y > 6}

x+1 y-2 z-5

. x+3 y-1 z-5
Show that the lines 3 "1 "5 and 3 5 =g

are coplanar. Also find the equation of the plane containing the lines.

Show that the height of the cylinder of maximum volume that can be

2R
inscribed in a sphere of radius R is E Also find the maximum volume.
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27.

28.

29.

OR

Show that the total surface area of a closed cuboid with square base and
given volume, is minimum, when it is a cube.

Using matrices, solve the following system of linear equations :
3x -2y +3z=28
2x+y—z=1
4x -3y + 2z =4
x *ax

(x —1)(x2 +1)'

Evaluate : j

OR

4
Evaluate : I[lx -1+ Ix = 2] + Ix - 4l]dx.
1

Two cards are drawn simultaneously (or successively without replacement)
from a well shuffled pack of 52 cards. Find the mean and variance of the
number of red cards.
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ANSWERS

MODEL PAPER - 1l

SECTION A
1
1. log|(1+log x)| + ¢ 2. E(\/g—ﬂ
3. -2 4. y=3
—_ - +_ ki )
3' "3/ 73 AN AN
T
7. > 8. 0= 3
T
9. k=4 0. -7
SECTION B
» T ‘3+4sinx
"5 9 2 + sinx
1 3
13. OR ESGC t 14. 4x -2y =1
14. OR 54.68 15. OR x — 2 _ .3
8 _Xs
16. 0 = sin ' (—) 17. — +logly| = ¢
. n .3 o 7
18. ysinx = x+1—§ 20. (i) 5 (i) 15
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21.

23.

24.

25.

27.

28.

28.

29.

ay _ Ly logy + x|

=
dx xy "+ xV log x

SECTION C

Maximum number of cakes = 30 of kind one and 10 cakes of another

kind.

3(n - 2) square units

X—2y+ z=4.

2
2
OR

Mean = 1, Variance = 0.49

X—+x+llo |x—1|—llo |x2+1|—ltan71x+c
2 %9 4 %9 2

172
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10)

11)

12)

13)

14)
15)

16)

17)

RELATIONS AND FUNCTIONS
1 Mark

If f(x) = X—+1 (x 21,-1), show that fof ! is an identity function.
X

11 11
_ Sin?x +Sin? ok + L H+ Cosx.CosTx + - Fand BEH:L ; -
If f(x) 5738 5730 gD4 5 then find the value of gof(x)

(Ans : 1)
Let * be a binary operation on the set of real numbers. If a * b = a+b-ab, 2 * (3 * x) = -7, find
the value of x. (Ans : x=-2)

Find the number of One-One functions from a finite set Ato A, where n(A) =P  (Ans : P!)
Let A = {4,5,0}. Find the number of binary operations that can be defined on A. (Ans: 3°)

Let IZ{R — R} be a function defined by f(x) = x>-3x+4, for all x ¢R, find the value of f(2)

Ans: {1,2}
Let f:R _ R defined by f(x) = (ax?+b)? find the function g : R _, R such that f(g(x)) = g(f(x))

o! 0
k3 -b0O
Ans: HD a E
5x +3
f(x B( H = . g(x)=
If 5 X # 45 find g(x) such that gof(x) = x Ans: 8(x) 5
1+Xx
If f(x)= B show that f[f(tan®)] =- cot®
- X
1 T ,.3. .
Show that ——5— tcotx+—+X" is an odd function.
sin” x X
Let f, g be two functions defined by
X X . 4
f(x) = ,8(X) = , then find (fog) " (x) Ans: x
X +1 1-x
Let f(x) = %, x # -1, find the value of a such that f(f(x)) = x Ans: a =-1

4 Marks / 6 marks
it £x) =logH "X H show that f(x) +f(y) = f%ﬂé
O1-x 0 + Xy

If R is a relation on a set A(A # ¢), prove that R is symmetric iff R' = R
Show that the relation R on N x N defined by (a,b)R(c,d) = a+d = b+c is an equivalence relation.

Jy+6 -1

Let f:R, — [-5,0) given by f(x) = 9x2+6x-5. Show that f is invertiable with f™'(y) = 3

Show that the relation “congruence modulo 2” on the set Z (set of integers) is an equivalence
relation. Also find the equivalence class of 1.

3



18)

19)

20)

21)

22)
23)

24)

25)

26)
27)

28)

29)

30)

2
. x
If the function f:R - Agivenby f(x) = 47 IS surjection, find the set A,

Ans: A = Range of f(x)=[0,1)
Let a relation R on the set R of real numbers be defined as (a,b) R = 1+ab >0foralla,beR.

show that R is reflexive and symmetric but not transitive.

Let a relation R on the set R of real numbers defined as (x,y)eR = x%4xy +3y? =0. Show that
R is reflexive but neither symmetric nor transitive.

Let N denote the set of all natural numbers and R be the relation on N x N defined by
(a,b)R(c,d) = ad(b +c) =bc(a+d). Show that R is an equivalence relation on N x N.

Prove that the inverse of an equivalence relation is an equivalence relation.

Let f: A - B be a given function. A relation R in the set A is given by
R ={(a,b) e A x A: f(a) = f(b)} . Check, if R is an equivalence relation. Ans: Yes

Let f and g be real valued functions, such that (fog)(x) = cosx® and (gof)(x) = cos’x, find the
functions f and g. Ans: f(x)=cosx, g(x) = x3

Define a binary operation * on the set A = {0,1,2,3,4,5} as

O a+b, ifa+b<é6
a*b=[ .
a+b-6, ifa+b=6

Show that zero is an identity element for this operation and each element a of the set is
invertiable with 6-a being the inverse of a.

Show that the function f :N - N given by f(x) = x - (-1)*for all x ¢ N is a bijection.
Prove that relation R defined on the set N of natural numbers by

xRy « 2x2-3xy+y? = 0 is not symmetric but it is reflexive.

Let X=1{1,2,3,4,5,6,7,8,9}. Let R, and R, be relations in X given by

R, = {(x,y) : x-y is divisible by 3} and

R, ={(x,y) ! {x,y} € {1,4,7} or {x,y} € {2,5,8}

or {x,y} € {3,6,93}. Show that R =R,

Determine which of the following functions

f: R - Rare (a) One - One (b) Onto

(i) f(x) = Ix] +x

(i1) f(x) = x - [x]

(Ans: (i) and (ii) — Neither One-One nor Onto)

On the set N of natural numbers, define the operation * on N by m*n = gcd(m,n) for all

m, n ¢ N. Show that * is commutative as well as associative.
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10)

11)

12)

13)

14)

15)

16)

INVERSE TRIGONOMETRIC FUNCTIONS

1 Mark
%2 -1 \/— ng
Find the value of €0S[3-05 o = Ans: -1
5 5
Find the value of tan”'1 + tan'2 + tan™'3. Ans:
. . .0 1
Solve for x : 5‘”%‘” —+Cos” g 1 Ans: &
. . tan~1H €93% H Ans: I‘|+x
Write the simplest form : H—sinx O ns: ot
Considering the principal solutions, find the number of solutions of
_1 _1 I_I
tan” 2x +tan” 3x = ) Ans: 2
Si -1 \/§ C -1 \/§ M
Find the principal value of 21N 2 0s 7 Ans: 5
. . 1 1 43 _ 1125
Find the value of x if Cosec™ x +2Cot™ 7 +Cos " Ans: x =Cosec 117
If Cos'x = tan"'x, show that Sin(cos'x) = x?
20N
Sin'1E§H+Sin'1ELH= — i e X =
If x > 0 and X O Bx 0 2° then find the value of x. Ans: x =13
-1 1-x E =
Prove that C°5§C°t Viex g x=0
4 Marks / 6 Marks
1 41 41 N
4tan” = -tan" — +tan"' — = —
Prove that 5 70 9 2
.1 .- | 30 .
If X,y,z€[-1,1] suchthatSin"x +Sin"'y +Sin" 'z = R find the value of
X2006 + 2007 + Z2008 _ 9
y 2006 , ., 2007 , _2008 Ans: zero ; x=1,y=1,z=1

X 4y 4z

2 2

If Cos™ X 4 Cos™ :; = q, prove thatx— 2ﬂcosa +:; =sin’a
a

al ab

-1

If Sin""x +Sin~'y +Sin~'z = N, prove that xV1- x2 +y\/1 ~y? +z1-2% = 2xyz

2
i - . /x +1
Prove that : SinZ|cot 1{cos(tan 1x)}]: e

n
In any Triangle ABC, if A = tan"'2 and B = tan™'3, prove that C = 1




17)

18)

19)

20)

21)

22)

23)

24)

25)

If x = cosec[tan'1{cos(cot'1(sec(sin'1 a)))}Jand

y = Sec[cot'1{sin(tan'1(cos ec(cos'1 a)))}] where a €[0,1]

Find the relationship between x and y in terms of a Ans
@b +10 4 bc+10 [ra+10
. Cot™ +Cot Cot =0
Prove that : E_a—ba E_b—c E_c—aa
. 1 20 . -1 2[3 -1
.Sin™" +Sin =2tan x .
Solve for x : 1+02 1+ BZ Ans:

Prove : cos ' x—cos 'y = cos ' By +V1-x2 1-y?E
=

If tan'a+tan"'b+tan~'c =, Prove that a+b+c -= abc

_ _ _ M
Prove that tan™ Y2 +tan' 2 +tan XY = 2 where x? +y? + 22 =12
Xr yr zr
Solve for x : tan”'(x +7)+tan”'x +tan”'(x 1) = tan™' 3 Ans:
Solve : Sin[Zcos‘1{cot(2 tan™ x)}]: 0 Ans:

1 X _
If Cos™ - +cos % =6,Prove that 9y2 —12xy cos®+4y? = 36sin? 0

*kkkkd

: x2=y?=3-a?
x=2 P
1-ap

X = -1



10)

11)

12)

13)

HIGHLY ORDER THINKING QUESTIONS

HOTS - MATRICES / DETERMINANTS

a-X a

b
Ifa+b+c=0and) ¢ b-x a :0thenprovethateitherx=00rx:i]/%(az+b2+c2)
b a c—Xx

® qL.
If A= q 'PE]S suchthat A> =1 then find the value of I-P2+qr

[cosO -sinB[]

mand A +AT =1 Find the possible values of @ 8 = %

If A=
%ine cos0 ]

Inverse of a square matrix is unique. Give an example to prove it?

Prove that =0

- N W
N W N

Xx=-3 x-—
X=-2 x-
x=-1 x-

xX X X
|
Nn T o

, where a, b, careinA.P.

a’ bc ac +c?

a’+ab b’ ac | =4a’b?c?

Using properties of Determinants prove that : 5 5
ab b®+ac ¢

2 -30
Express %‘ 4 Eas sum of the symmetric and skew symmetric matrices.

(b+ c)2 ab ca
2 — 2
Prove that ab (@+c) be 5 =2abca+b+c) (Use properties to prove the above)
ca bc (@+b)
X —-sina cosa

sina -X 1
cosa 1 X

Prove the determinant isindependent as o (Ans: Scalar term)

The total number of elements in a matrix represents a prime number. How many possible orders
a matrix can have. 2

02 -1 =1 -8 =100
O _a O
Find the matrix X such that : DO 1 §< - D3 4 0 0

B248 H0 20 10F

If f(x) = 3x2-9x+7, then for a square matrix A, write f(A) (3A2-9A+71)

fa+) @+2) (a+2) 10
{a+2) @+3) a+3) 1g=-2
Ha+3) (a+4) (a+4) 15

Prove that



14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

0 Cos?A CosASinASY_DCoszB CosBSinBS
If %osASinA SinA %osBSinB SinB [

then show that XY is a zero matrix, provided (A-B) is an odd multiple of %

x 3 7
Give that x = -9 is a root of 3 : 2=0 find the other roots. Hint: Evaluate, find other roots.
X

3 10
IfA= % 5% find x and y such that A?+xl = yA. Find A"

If P and Q are equal matrices of same order such that PQ = QP, then prove by induction that
PQ" = Q"P. Further, show that (PQ)"=P"x Q"

2 0 0O
_ O 5 _
¢ A=[0 2 OgthenA’ =2 I
B 0 2§
If Aand B are two matrices such that AB = B and BA = A then A?+B? = ? \
110 3t 30t 30
O
A= B 1 1Sthen prove that A" = %“'1 3 3“'1En eN
n-1 n-1 n-1
H 118 b T
Find the values of a, b, c if the matrix
0 2b c
A-[@a b —(satisfy the equation AlA =14
a -b ¢

Assume X, Y, Z, W and P are matrices of order (2 x n), (3xk), (n x 3) and (p x k) respectively, then
the restriction on n, k and p so that py + my will be defined are : (k=3, p=n)

Let Aand B be 3 x 3 matrices such that AT = -A and BT = B. Then the matrix )\ (AB+3BA) is skew

symmetric matrix for A. (A=3)
03 10 039 550
IfA= 0 1 28 show that A2Z—5A+7I = 0, use the result to find A* O 55 —16D
T U r U
k 20
For what value of ‘K’ the matrix % 4E has no inverse. (K=3/2)
If Ais a non-singular matrix of order 3 and |A| = -4 Find |adj A| (16)
[a a;p U
Given A = %11 12 DSUCh that|A|:'10.F]nd aq1Cqq +a12C12 (10)
21 4220
x b ¢
Fay d= 0, then find the value of X + Y 4 2 2
A b 2 x-a y-b z-c (2)



29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

If A ’ f h
= O satisfies the equation .
% 40

i 104 3
x-6x+17 = 0 find A Ans:Eﬁ%3 2@

) ) ‘Q4DX@ 200 60
F1ndthematrlxx1f% 3E %I 3E % ‘ZE

1353 180
“T4H2s  -10{

[€cosa -sina 00O
If P(a) = %ﬂ'na cosa Ogthen show that [P(x)]™" = [P(-x)]
50 0 1§

If two matrices A" and B are given how to find (AB)' verify with an example.
(Find B then find B' x A™)

01 -2 10
Ho 3 qE
IfA= O OVerify (AdjA)" = adj(A")
B1 1 58
3 10
Find the values of a and b such that A? + al = bAwhere A = % 5% (a=b=8)
(cosa  sina[]
P(a) = how that p(a) x =p(a+
If P(c) %Sina cosags P(a) X p(B) =p(a +P)
[£os6 isinb0 n _ [€osnB isinnBO

IfA= Esine Cosegthen prove by Mathematical Induction that : A" = ﬁsinne cosne%

3 -4 it
If A = B Bfind Matrix B such that AB=1, Ans:B = [l
ol 20

N | W
mOod

Xy z

If X, y, z are positive and unequal show that the value of determinant y z xisnegative.

Z Xy
sin(A+B+C) sinB cosC
If A+B+C =TI, show that ~sinB 0 tanA=0
cos(A+B) —-tanA O

Find the quadratic function defined by the equation f(x) = ax?+bx+c

if f(o) = 6, f(2) = 11, f(-3) = 6, using determinants.
logx p 1

If x, y and z all positive, are p*", g*" and rt" terms of a G.P. Prove that togy q 1 =0
ogz r



42)

43)

44)

45)

46)
47)

48)

49)

50)

2y+4 5y+7 8y+a
3y+5 6y+8 9y+b
4y +6 T7y+9 10y +c

If a, b, c are in A.P. then find the value of :

Jcos® sinB[ (cos26 sin260

- then show that A" =
ITA E—sine cos@% [Tsin26 coszeg

M 0 10
If A = %) 1 ngind A” Hence find A®
3 0 0f

O 0 20x0

Find x, if (<=5 19 2 1745=0
2 0 3HE

(0)

Ans: x = +4./3

If P and Q are invertible matrices of same order, then show that PQ is also invertible.

If the points (2,0), (0,5) and (x,y) are collinear give a relation between x and y.

3y 32
Let |, 4 = 4 1 find the possible values of x and y, find the values if x = y.
O, b@"-1)U
@ bO R S,
ItA= [ %provethatA“:E‘n - %nsN
00 T 0

For any square matrix verify A(adj A) = |A]l

Tkdkkk
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10)

11)

12)

13)

CONTINUITY AND DIFFERENTIABILITY
1 Mark

Let f be continuous function on [1,3]. If f takes only rational values for all x and f(2) = 10 then
find the value of f(1.5) Ans: 10

Let f be a non zero continuous function satisfying f(x+y) = f(x).f(y) forall x, y € R. If f(2) =
then find the value of f(3).

Ans: 33=27, f(x) is of the form a*.

) dy r— dy _ y2
Find g, when y = x* ANS: gy~ x(1-ylogx)
Find the set of all points where the function f(x) = 2x| x| is differentiable. Ans: (—a, )
If f'(x) = g(x) and g'(x) = -f(x) for all n and f(2) = f'(2)=4, find the value of f2(24)+g%(24)
Ans: 32
x x* X3
_ 2
i FOO =T 23X find 1(x) Ans: 6x2
0 2 6x
=
Lety = v =Ve'™, x>0 find 2 ans: 187
dx 4\ x
) ) ) no r
Verify Rolle’s theorem for the function f(x) = sin2x in @,75 Ans: C= "
. dy i y
Find d—xwheny =a’.x Ans: a*.x®7(a +xloga)
Find C1—ywheny=tan'11+x2 Ans:
N4 dx 1-x2 S 1ex?
4 MARKS/6 MARKS
% 1-cos4x
a XZ ) ]f X< 0
‘ f(x) =0 a ,if x=0
Given that O Jx fx>0
16 ++/x — 4
If f(x) is continuous at x = 0, find the value of a. Ans: a=8
ot
X
f(x) éh—, whenx #0
Show that the function : Cex + is discontinuous at x = 0
HO0, whenx=0
) 3x +4tanx . ) )
Is the function f(x) = e continuous at x = 0?7 If not, how may the function be defined to

make it continuous at this point.

M, whenx 0

fx)=0 «x
Ans: g 7, when x =0

11



14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Find a and b if the function :

§1+|smxl]lmI s %<x<0
f(x)=0O 6 , x=0 M
O tan2x is continuous on B; ZE
0 etan3x , O<x<—
O 6

Ox|, x<2 .
Show that the function : f(X) = HX] «>2 18 continuous on[0,2]

Show that Sin|x| is continuous.

f(x OxX+A, x<1
Show that the function %\x +1, x=1

is continuous function, regardless of the choice of )\ ¢R

Determine the values of a, b and c for which the function :

0 .
éﬁm(a +1)zx +sinx . x<0
f(x)=0 c , x=0
0/ 2 _ may continuous at x = 0
O VX+bx® —-+x bx x>0
B be_3

3 1
Ans: a = X c= 2’ b may have any real nhumber.

Show that the function f(x) = |Sinx+cosx| is continuous at x =

log(1+ax)-log(1-b
The function f(x) = og( ax)X 0g(1-bx) is not defined at x = 0. Find the value of f(x) so that

f(x) is continuous at x = 0.
Ans: f(x) to be continuous at x = 0, f(0) = a+b

Find all the points of discontinuity of f defined by f(x) = |x|-|x+1]| Ans: x=0, -1

then discuss the continuity of f(x) at x =0

1
— ifx#
Lot f(X):@xlcosx ifx#0
H O if x=0

Ans: Yes, f(x) is continuous at x = 0

Discuss the continuity of the following function at x =0

12



24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

a
B 1-sin’x Mn
5 f x<—
E 3cos” x 2
f(x)=g a if x =% n
Let (1-sinx) . M If f(x) is continuous at x X =—-, find a and b.
> if x>— 2
0(n -2x) 2
a
B

Ans : a=%, b =4

Let @(x)and ¢(x) be derivable at x = 3. Show that necessary and sufficient condition for the

function defined as :

_Opx), x<c . B _
f(x) = Eﬂ)(x), X >c to be derivable at x =c are (i) @c)=d(c) (ii) (d(C) — ¢I(C)
dy %x +12J1-x2 B 1
— when Sin ad
Find gy y= 0 13 0 Ans: [T 3
/ dy 2x 1
f Y= Sin~ é( 1-x? +xv1-x provethat—— S + >
dx  J1-x J1-x
Ola-b dy 1
o=
——tan rovethat —=——— a>b>0
Y - / a+b Zép dx a+bcosx
. ] v :tan_1[acosx—bsinxD
Differentiate w.r.t. x, ma Ans: -1
dy i [_.20 T 1
ind ——, wheny =sin Ix =1-VxV1-x .
Find dx y é( g Ans: \/1 -x?2 2\/;\/1 - x2
i h Cos5 Cos5 Cos5 = S]ﬂ
Given that 2 B 4 5 g ” ,
1 2 X 1 2 X 2 1
—-Sec” —+—Sec” —+....... =Cosec” x ——-
Prove that Y 2 94 4 <2

4 EL/1+smx ++/1-sinx Df nd Y dy

Cot
Let ¥ = §J1+smx J1-sinx g dx
dy 1 . X . X
. — =—, Take y/1£sinx =cos— *sin—
Ans: dx 2 2 2
40 4x 0O -1[]2 dy _ 5
=tan™ +t H show that &Y
Let ¥ %+5x25 B- XB dx  1+25x>
|x +\/_x+1| -1 \/_X 1

tan
Provethatd @4«/_ |x - x+1| 2\/_ 1-x? @ 1+ x*

13



35) If (x-a)% + (y-b)? = c? for some c > 0 prove that

—dzy is a constant independent of a and b. Ans: =

_ 2
36) 1 1=xt 1=yt =aix-y), prove that & = |12V

1-Xx

D/b+a ++/b - atan—D d sec? X
37) Y~ 75 ZlogD 2 provethatd—: 2 <
Vb? -a D\/b+a -Jb- atan D X (b+1)—(b—a)tanzi
38) |fy=|cosx|+|sinx|,findd—yatx-z—l_I
dx 3

Ans: %(\/5 —1) Take y =-cosx +sinx around x = ZTH

0 % g
j—ywheny tan’ %‘;E Ans:%
39) Find H-x3a3{ 3X3E+X3E
=1 . . dy dy _ - 2x? +2x+2 x 1
:fEl!LHandf' X =smx2,f1nd— = g
q0) LY B (x) dx Ans: o2 +1 [lx2+1D
COS X -1,\Y — : dy
41) Ify +(tan” x)” =1, find -~
dx
y-1 0
y© cosec?x.logy - %LX)VD
Ans: 9Y _ 1+x'  § Use logarithmic differentiation.
dx  y©* 1 cotx +(tan™ x)y log(tan™" x)
2
42) If X :cose+logtan9, y =sin@ findd—gate :D Ans: 2.2
2 dx 4
. Cc’S_1EBcosx—Zsinx DW rt Sin_1Djsinx+4cosxD Ans: 1
43) Differentiate 0 A3 % H N % ns
aq) afy =K +1—log%+ /1+—Eﬁnddy ans: Y 2 xE 4Tt 41
dx @+ 1+ x?
d -1
XJ1+y +yJ/1+x, rovethat = =-—-
45) If y+y p dx Gex)
46) Verify Rolle’s theorem for the function f(x) = ' " in the interval [-1,1] Ans: C=0

14



47)

48)

49)

50)

It is given that for the function f(x) = x*>-6x?+px+q on [1,3]. Rolle’s theorem holds with

1
C=2 +f . Find the values of p and q.

If f(x) and g(x) are functions derivable in [a,b] such that f(a) = 4, f(b) = 10, g(a) =1, g(b) =3.
Show that for a < ¢ < b, we have f!(c) = 3g/(c).

Using LMV Theorem, find a point on the curve y = (x-3)?, where the tangent is parallel to the

chord joining (3,0) and (5,4) Ans: (4,1)
1 5M0
Verify the Rolle’s Theorem for the function f(x) = Sinx-Cosx in the interval 34’ 4 H
A . C_3£
ns: C=—

kkkdkd
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10)

11)

APPLICATION OF DERIVATIVES

The slope of the tangent to the curve represented by x = t2+3t-8 and y = 2t2-2t-5 at the point
M(2,-1) is

@ 7% b 25 © 3 @ 9% Ans (d)

The function f(x) = 2 log (x—2) — x%+4x+1 increases in the interval.

(@ (1,2) (b) (2,3) © 653 @@ Ans: (b) and (c)
The function y = tan'x—x decreases in the interval of
@ (1, o) (b) (-1, o) (€) (o0, ) (d) (0, o) Ans: all

1
The value of a for which the function f(x) = aSinx + 3 Sin3x has an extreme at x = I 3 is
(@) 1 (b) —1 (c) (0) (d)2 Ans: d

x y?

The co-ordinates of the point p(x,y) in the first quadrant on the ellipse 8 + 18 =1 so that the

area of the triangle formed by the tangent at P and the co-ordinate axes is the smallest are given
by

(@ (2,3) (b) /8,0 (d) (ﬁ,o) (d) none of these  Ans: (a)

The difference between the greatest and the least values of the function

f(x) = cosx + %cost —%cos 3X s

@) % (b) 8/7 (c) % (d) % Ans: (c)
If y = alog|x| + bx*+x has its extreme values at x = —1 and x = 2 then
(@) a=2 b=—1 (b) a=2, b = —% (c) a=—2, b=¥2 (d) none of these  Ans: (b)

If 9 is the semivertical angle of a cone of maximum volume and given slant height, then tan @
is given by

@@ 2 (b) 1 (© V2 (d) V3 Ans: (c)
X X
If f(x)=——andg(x) = where 0 < X <1 then in this interval
sinx tanx

(a) both f(x) and g(x) are increasing

(b) both f(x) and g(x) are decreasing

(c) f(x) is an increasing function

(d) g(x) is an increasing function Ans: (c)

_Bx?+12x-1 : —1<x<

2
If f(X) 37 -x . 2<x<3 then

) f(x) is increasing on [—1,2]
) f(x) is continuous on [—1,3]
(c) f'(2) doesn’t exist
) f(x) has the maximum value at x = 2 Ans: (a),(b),(c),(d)
sin(x +a)

= i minimum if
sin(x + B) has no maximum or um value

The function

(@) B-a=kM (b)B-a=zkM (c)B-a=2kM
(d) None of these where K is an integer. Ans: (b)

16



12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

2

If f(x)=

y for every real number then minimum value of f

(a) does not exist (b) is not attained even though f is bounded
(c)isequal to 1 (d) is equal to —1 Ans: (d)

If the line ax+by+c = 0 is normal to the curve xy = 1 then

(a) a>0, b>0 (b) a>0, b<0 (d) a<0, b>0  (d) a<0, b<0 Ans: (b),(c)
The tangent to the curve

X =a/cos20 cosO y = a+/cos28 sin at the point corresponding to 6 = % is

(a) Parallel to the x-axis (b) Parallel to the y-axis
(c) Parallel to the liney =x (d) none of these Ans: (a)

The minimum value of f(x) = |3—x| + |2+x]| + |5—X] is

@ o0 (b)7 (c)8 (d) 10 Ans: (b)
If x =a(0-sinB), y =a(1-cosb) thendz—yatezryis
’ dx? 2
1 . 1 o -t -
@ 3 (b) 5 © 73 ) "5 ns: (c)
If y =log tanBIl +—§then—ls
(@) 0 (b) cosx (c) —secx (d) secx Ans: (d)
‘C’ on LMV for f(x) = x>=3x in [0,1] is
1 1 )
(@) 0 (b) 7 (c) _f (d) does not exist  Ans: (b)
[(ax+1 x<3
The values of a and b for which the function f(x g)x +3 x>3 is continuous at x = 3 are
(@) 3a+2b=5 (b)3a=2+3b (c) 3,2 (d) none of these  Ans: (b)

The tangents to the curve y = x3+6 at the points (-1,5) and (1,7) are

(a) Perpendicular (b) parallel (c) coincident (d) none of these  Ans: (b)
d

If d% =0 then the tangent is

(a) Parallel tox-axis (b) parallel to y-axis (c) Perpendicular to x-axis
(d) perpendicular to y-axis Ans: (a)

If the slope of the tangent is zero at (x,, y,) then the equation of the tangent at (x,,y,) is

(@) y;=mx+c (b) y,= mx, (©) y-y, (d) y=0 Ans: (c)

X .
The function f(x) = "o FSInX s always increasing in

00 0 0 @0
,—0O (b)®,— d) .
m)%éfz[]()m 4 (d) 53731 Ans: (d)\
The least value of ‘a’ such that the function f(x) = x*+ax+1 is strictly increasing on (1,2) is
1 1
(@) -2 (b) 2 (c) 7 (d) ) Ans: (a)

17



25)

26)

27)

28)
29)

30)

31)

32)

33)

34)

35)

36)
37)

38)

39)

The least value of f(x) = tan-1 (sinx + cosx) strictly increasing is

n n M
@) EZ’?@ (b) @’7@ (¢) 0 (d)none of these Ans: (d)

4-6 Marks

Determine the points of maxima and minima of the function

f(x)= %logx -bx +cx? whereb =0

1 2 . 1 2
. i 2=-—b-vb" -1Hand minima atp = —fb ++b*" -1
Ans: f has maxima at 2=, @3 ﬁa B y ﬁl ﬁ
Find the interval in which the following functions are increasing or decreasing

(a) ¥ =logH+1+x* H(b)y = 10

4’ —9x? +6x
1 1
Ans: (a) increases on (—w,®) (b) increases on %ﬂ@and decreases on (=©,0) 0 @’E@D (1, 00)

Find the equation of normal to the curve y = (1+x)’ +sin"'(sin?x)at x=0  Ans: x+y=1
If P, and P, are the lengths of the perpendiculars from origin on the tangent and normal to the

curve x% +y% — a2 respectively Prove that 4P12 +P22 =a’?

What angle is formed by the y-axis and the tangent to the parabola y = x2+4x—17 at

the point P(5/,‘%) ? Ans: 6=T12 —tan™"9

A cone is circumscribed about a sphere of radius r. Show that the volume of the cone is maximum
ot
.1
when its semi vertical angle is Sin %@

Find the interval in which the function f(x) is increasing or decreasing

f(x) = x3 —12x% +36x +17 Ans:Increasing in x<2 or x>6
Decreasing 2<x<6

Find the equation of tangent to the curve +/x + \/V = Ya at the point (x1,y1) and show that the
sum is intercepts on the axes is constant.
Find the point on the curve y = xX3-11x+5 at which the tangent has equationy = x—11

Ans: (2,-9)
Find the equation of all lines having slope —1 and that are tangents to the curve

1
y=_ #1 Ans: x+y+1=0 ; x+y—3=0

Prove that the curves y? = 4ax and xy = c? cut at right angles if c* = 32a*

Find the points on the curve y = x3 — 3x2+2x at which the tangent to the curve is parallel to the
liney —2x+3=0. Ans: (0,0) (2,0)

Show that the semi vertical angle of a right circular cone of maximum volume and given slant
helght is tan_1 ﬁ
Show that the semi vertical angle of a right circular cone of given total surface area and maximum

a1
volume is SN 3

18



40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)
55)

56)

Show that the right circular cone of least curved surface area and given volume is /7 times the
radius of the base.

Show that the height of a cylinder of maximum volume that can be inscribed in a sphere of radius
2R
Ris f

Find the absolute maximum and absolute minimum value of f(x) =2cosx +x xe[ 0,M ]

Ans: max at X = % andminat x :5%
Show that the volume of greatest cylinder which can be inscribed in a cone of height h and semi
vertical angle d is 24—7 Mh?tan’ a

A window is in the form of a rectangle above which there is a semicircle. If the perimeter of the
window is ‘P’ cm. Show that the window will allow the maximum possible light only when the

radius of the semi circle is cm

P

n+4
2 y2

Find the area of the greatest isoscles triangle that can be inscribed in a given ellipse 2 + b2 =1

with its vertex coinciding with one extremity of the major axis.

A rectangular window is surmounted by an equilateral triangle. Given that the perimeter is 16
cm. Find the width of the window so that the maximum amount of light may enter.

Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and

4
semi vertical angle 30° is &2 Mh?

Show that the height of the right circular cylinder of maximum volume that can be inscribed in a

given right circular cone of height h is % .

Of all the rectangles each of which has perimeter 40 metres find one which has maximum area.
Find the area also.

Show that the rectangle of maximum area that can be inscribed in a circle of radius ‘r’ cms is a
square of side /72 r

Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is % of
the volume of the sphere.

Show that the semi vertical angle of the cone of maximum volume and of given slant height is
tan~' V2

Given the sum of the perimeters of a square and a circle show that the sum of their areas is least
when the side of the square is equal to the diameter of a circle.

Find the maximum slope of the curve f(x) =2x + 3x% - x> -27

Show that the height of the cone of maximum volume that can be inscribed in a sphere of radius
12 cmis 16 cm.

A point on the hypotenuse of a right angled triangle is at distances a and b from the sides. Show

3
2 2/ 72
that the length of the hypotenuse is at least @A + bA ﬁ/
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57)

58)

59)

60)

61)

62)

63)

64)

65)
66)
67)

68)

69)

70)

71)

Sand is pouring from a pipe at the rate of 12cm3/sec. The falling sand forms a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the base.
How fast is the height of the sand cone in increasing when the height is 4 cm?

1
. ——cm/sec.
Ans : 480

A man 160 cm tall walks away from a source of light situated at the top of the pole 6m high at the
rate of 1.1 m/sec. How fast is the length of the shadow increasing when he is 1m away from the
pole. Ans: 0.4 cm/sec.

An edge of a variable cube is increasing at the rate of 5 cm/sec. How fast is the volume of the
cube is increasing when edge is 10cm long? Ans: 1500 cm3/sec.

A balloon which always remains spherical is being inflated by pumping in gas at the rate of 900

cm?/sec. Find the rate at which the radius of the balloon is increasing when the radius of the
1

balloon is 15 cm. Ans: ﬁcm/sec.

The volume of a spherical balloon is increasing at the rate of 25 cm3/sec. Find the rate of change

of its surface area at the instant when the radius is 5 cm.  Ans: 10 cm?/sec.

The surface area of a spherical bubble is increasing at the rate of 2 cm?/sec. Find the rate at
which the volume of the bubble is increasing at the instant if its radius is 6 cm.

Ans: 80Mcm? /sec.

Gas is escaping from a spherical balloon at the rate of 900 cm?/sec. How fast is the surface area,
radius of the balloon shrinking when the radius of the balloon is 30cm?

Ans: d—A=6Ocm2 /sec. ﬂ=icm/sec.
dt dt  4n

Water is passed into an inverted cone of base radius 5 cm and depth 10 cm at the rate of

ic.c./sec. Find the rate at which the level of water is rising when depth is 4 cm.

A -icm/sec
ns: en .

Show that the function f(x) = e is strictly increasing on R.
Show that f(x) = 3x5 + 40x® + 240x is always increasing on R.

Find the interval in which the function f(x) = x*—4x3+4x?+15 is increasing or decreasing.

3N 5M
Find whether f(x) = cos(Zx + %)? <Xx< ry is increasing or decreasing.
) ) . ) . 4.sinX—2X - XCOSX _ | ) .
Find the interval in which the function 2 + cosx is increasing or decreasing.

m
- o,M)oE--2n
Ans: ( A) % E
FInd the interval in which f(x) = 8+36x+3x2—2x3 is increasing or decreasing.

Ans: Increasing : 2 < x < 3 decreasing : x> 3 or x < —2

X
log x

Find the interval on which the function is increasing or decreasing.

Ans: Increasing in ((e, )
decreasing for (0,1)U(1,e)
20



72)

73)
74)

75)

76)

77)

78)
79)

80)

87)

88)

89)

2 2
X
Find the points on the curve 4 + )2/—5 =1 at which the tangents are parallel to x-axis and parallel

to y-axis. Ans: (0,15), (£2,0)
Find equation of tangents to the curve x = acos®6, y =bsin’0at 6 = %

Find the equations of the normal lines to the curve y = 4x3—3x+5 which are parallel to the line
9y+x+3 = 0. Ans: x+9y-55=0, x+9y-35=0

3

FInd the equation of tangent and normal to the curve y? = 4X at (2, —2)

- X

Ans: 2x+y—2=0, x—2y—6=0

2 .2
. a
Find the equation of the tangent to the curve VX *+/y =aat the point %4 ’T@

Ans: 2x+2y=a’

Find the angle between the parabolas y?=4ax and x2=4by at their point of intersection other than

0 0

-1 O 3a%b% O

. . O=tan ————— 0

the origin. Ans: %Ea% +b% %
Using differentials find the appropriate value of (32)% Ans: 3.0092

If y = x*—10 and if x changes from 2 to 1.97, what is the appropriate change iny ?
Ans: —0.96, y changes from 6 to 5.04

Find the appropriate change in volume of a cube when side increases by 1%. Ans: 3%

1
7g
Use differentials to evaluate éllﬁ - approximately. Ans: 0.677
Using differentials evaluate tan 44° approximately, 1° = 0.07145°. Ans: 0.9651
Find the approximate value of x if 2x*—160 =0 Ans: 2.991

Find the maximum and minimum values of ‘f’, if any of the function f(x) = |x|, x ¢R
Find the maximum and minimum value of f(x) = | (sin4x+5)| without using derivatives.

The curve y = ax3+6x2+bx+5 touches the x-axis at P(-2,0) and cuts the y-axis at a point Q where
its gradient is 3. Find a,b,c.

A ca = —1 _3
ns: 2

FInd the local maxima and local minima if any of the function f(x) = e*

1
x2 +2

Find the maxima or minima if any of the function f(x) =

1

Ans: local max at x = 0, value )

Without using derivatives find the maximum or minimum value of f(x) = —|x+5| + 3

Ans: max value 3, no minimum value
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90)

91)
92)
93)

94)
95)

96)

97)

98)

99)

100)

Without using derivatives find the maximum and minimum value of f(x) = sin2x + 7
Ans: Max. value 8, min. value 6
FInd whether f(x) = € has maxima or minima. Ans: No maxima nor minima

At what point in the interval [0,2IM] does the function Sin2x attain its maximum value?

Find the intervals in which f(x) = logcosx is strictly decreasing and strictly increasing.
Ans: decreasing (0, ryz) increasing (” 2 I'I)

Find the interval in which y = x?e~* is increasing. Ans: (0,2)
Find two positive numbers x and y such that their sum is 16 and sum of whose cubes is minimum.
Ans: 8,8

Find the local maximum and local minimum value of the function.

. : 3 iyl
f(x) = sinx + ECOSZX in [0, %] Ans: local max. value , atx =~

Two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of 3cm/sec.
How fast is the area decreasing when the two equal sides are equal to the base?

A poster is to contain 50cm? of matter with borders of 4 cm at top and bottom and of 2 cm on
each side. Find the dimensions if the total area of the poster is minimum.

Find the sides of a rectangle of greatest area that can be inscribed in the ellipse x2 +4y% =16

Ans: 42,22

Find the maximum profit that a company can make if the profit function is given by

P(x) = 41- 24x - 18?2 Ans: 49

kkkdkd
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INTEGRATION

Objective Questions - choose the correct alternative

cos/x , _
| v

(@) sinyx (b) 2cos/x

tan(logx) dx =
|

(a) log cos(logx)
Jtanx d
X

sinxcosx

(@) 24tanx

(b) log sec(logx)

(b) 2\/cot x (c) Jeotx

dx _
.[sinx +/3 cosx

sin2xdx
.[az cos® x +b?sin? x

() (b-a)log(a® cos? x +b? sin® x) ) 54
l 2 2 +b2 -2
(c) bl a2 og(a® cos” x sin” x) (d) 211
e*dx
Ier +1

de:
-[a3—x3

3 3 3
2 o 2 X e E
150 el o fed]
J'x3exdx—

23

(©) 2sin/x

(c) log sin(logx)

(c) tan~'(e¥)

(d) —logcos(logx)

(d) JVtanx

E (b) ;IOQECOSGC§< +%@— cot%& +2%

1 0 I M
(d) ilogg:osecé& +?@+cot§< +3%

log(a? cos? x +b? sin® x)

log(a® cos? x +b? sin” x)

(d) tan”'(2e%)



10)

11)

12)

13)

14)

15)

16)

-
xsin~' x
I dx =

V1-x2
@) V1-x%*sin"x  (b) xsin"x  (c)x-v1-x%sinT'x  (d) (sin'1x)z

J'x tan'x dx =

2 2
(@) E%%aﬁx—; (b)EXTHE"tan‘W—x (c) (x2 +1)tan‘1x—x (d) (x2 +1)tan‘1x+x

X +sinx
.[1+cosx

X X X X
(@) tani (b) xtani (C)coti (d)xcoti

S X7E0° Fix =

sin x — cos? x
I sin? x.cos’ x

(a) tanx +cotx (b)tanx-cotx (c)tanx+secx (d)tanx+cosecx

dx _
xV1-x3
1log\/1—x2+1 (b)llog\/1—x2—1
@ 3 A 3 e +1
2 1 1 L3
dx _
Ix—X3
1 x? 1, 1-x? (1-x) 2
—log—— (b) =1 1-
() 510877 ()20g " (C)logx(1+x) (d) logx(1-x?)
I\/1 +x2d(x?) =
3
@ Zbex)t o 2]t © 2]t @2 fex?)
3x 3 3 3
2xdx _
1+x*

_ 1, _ 401
(a) tan 1(xz) (b) Etan X2 (c) log(1+x4) (d) tan 1Dx2§

24



17 1-9%
(@) loge3sin'(3") (b) . sin”'(3%) (©)log, 3sin"(3%2) (d) ——sin"'(3%)
0g. 3 log,. 3
1 _
18) x(x* = 1) B
Ox4 O 1 K2 +10 1, * x(x* -1)
(a) lOgBﬁD (b) 2 35(27_'_1@ (c) 4lOgEITD (d) log 2,1
lOgEH Hix
19) _[ x2+i2
X
itan'ﬂ(’rlH (b)itan'1§(;l§ (c) \/_tan1B<+ H(d)it n'H ~xH
@ 2 0 x0O V2 @ﬁ ﬁ V2 X O

dx
20) J-(2+x\/1+x
) 2tan” "Vi+x (b) tan T1+x (c) tan T1+x (d) log{(2+x)\/1+x}

d
2 x+X&:‘a) log(1+X) ~(b) 7log(1+x) () 2log(1++x) ~(d)log(x+X)

22) Ssin2x log cosx dx =

(@) %coszx - cosleogcosx (b) %coszx + coszlogcosx (c) coszx.log cosx(d) cos? x(1-logcosx)

dx
= =Alog(x +1)+Blog(x - 2) + C, then
23) If I X +1)(x-2) g(x +1) g(x-2)

1

(@) A+B=0 (b) AB = — (c) AB = 9 (d)AB=-9

24) If J‘tan“ x dx =a tan®x +b tan x + cx, then
1

(a)azg (b) b=-1 (c)a=1 (d)c=1

25) If I&dx Ax +B log cos (x - a), then
cos(x —a)

(a) A =cosa (b)B=sina  (c) A=sina (d)B=cosa

Answers :

1.(c) 2. (b), (d) 3.(a) 4. (a), (b), (c), (d) 5.(c) 6.(c) 7. (b) 8.(c) 9.(c) 10.(a) 11.(b)
12. (@) 13.(b) 14.(a) 15.(b) 16.(a) 17.(b) 18.(c) 19.(b) 20.(a) 21. (c) 22. (a)
23. (a), (c)  24. (), (b), (d) 25. (a), (b).
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26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

J'lxldx

J'EIOX+10x+
O

ANS: 10g10

10

20

J‘M dx

a*p*
Jrvsine®
1+sinx
Icos'1(sin x)d

J'3'2Xe'zxdx

1

.[sin2 x cos? x

2logx -1

e |
I 2logx X
e +1

X

dx

EVALUATE

X
Ans:E|x|+c

194 X 4 x10 410" [dx
x 10 0

10)( +Lo1xz 11

+10[og|x|+):—1+101°x+c

58 28
Ans: —— +——-+2x+cC
log% logé

Ans : tanx - secx +c

2
Ans :Dx—x—+c
2 2

-2X
Ans :&
—-2log3e

Ans:tanx - cotx +c

Ans: x-2tan”'x +c¢

3
J'SinZEztan‘1 /Mij Slex <1 APS s X - +¢
1-X 3

sinX + cos x

———dx Ans :x +c
.[\/1+sin2x
I sin2x dx Ans: log(a’ cos? x +b? sin® x) +¢
a’? cos? x +b? sin’ x b? -a?
I%dx Ans :log | x +sin?x | +c
X+sin™ X
.4d,tanxx Ans:2ytanx +c
sinxcosx
I/a_xdx Ans:asin® X+ a2 —-x% +c
a+x a
1 X
I < 1dx Ans:log|e* -1|-x +c
e —

1+tanx
Ix+logsecx

dx

Ans :log | x +logsecx | +c

26



42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

1
dx Ans :2log (VX + 1)+ ¢
.[1+\/; 8 )

J'x23\/2x—1dx Ao (2x—1)3(56x2 +24x +9) +

1120
o Hint :put [SMX*F9) _ ¢ e L [sin(x*a)
Vsin® x sin(x + ) sinx " sina sinx
J'es"‘zx sin2x dx Ans:eS"X + ¢

dx Ans: —ta B‘ﬂ%

Iaz sin x +b? cos? x

dx . 1 1
————, x>-1 Hint:-x+1=— Ans:- logD—D+c
-[x+1)\/x + t V2

1 3+tan>y
I;dx Ans: —log
4 +5cosx —tany
de Ans : Bx +—log\3smx+4cosx\+c
3sinx +4cosx 25

1
J'S]n Vx ~cos” J_d Ans : IEI{\/ -x2 —(1—2x)sin"1\/;}—x+c

sin~'J/x +cos ™ /x

1 Dy Ans tan‘1x2 ! |X _\/_X+1|
[ 22 Vix a1 |x +J_x+1|

SJ/tan6dd Ans: —t —E’\C/i % 1 |tan9 \/_tane+1|
2 tan® Zﬁ tane+\/_tan9 |

1 2?7
(log2)’

X
Izzz 272%dx  Ans:

|\/ 2+1+t| 1 4t

) ATt 22- " T =

J. '51:1x+cos‘)‘< dx Ans:ig
sin® x +cos™ x \/EEZ

<7

Where t = sinx — cosx

I4dx Ans:log(x +2)- —log(x2 +4)+tan' X 4c
X+2 2

CosX smx
X Ans:lo g

I(1+smx)(2+smx +sme

J' - dx Ans:—log——
sinx 2 1- t

Jcos2x 1, |1+ ﬁ+t
Where t = /1 —tan? x
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58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

70)

71)

dx 1 tanx -2
- - ns:—log———
I(smx—Zcosx)(Zsmx +COS X) 5 2tanx +1
Hint: divided nr and D r by cos?x
%
I . X sdx Ans:zsin‘1XT+c
a’-x 3 a?
7
Iciix Ans:llog;(i +C
x(x" +1) 7 TIx" +1

"
1+ cosx dx

Ans L
r£ (1 —cosx)% 3
VA I
J' log(1+ tan®)d@ Ans: ElogZ
0
l
% dx Ans: N(a* +b?)

J' a2 s x+ b7 cos? x)? ns:— 3,3  Hint: divide Nrand Dr by Cos'x
0

mn

COSX 1 +23

— Ans: —log
! 3+4sinx 4 3
) M
I £ S dx Ans:—

1+Xx 8
0
%
J'\x cosMxdx Ans: -22

20M
0
n
% 1 1. 3+45
I—_dx Ans: —log
) 2cosx +4sinx J5 2
2
ﬂxz +2X - 3‘dx Ans : 4
" 3n
Evaluate 1[ cos* x dx Ans: >~
8
i
. 2

1+ cos” x 4
n
'!'log(1 + cos x)dx ans : - Mlog2
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72)

73)

74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

85)

.
X tanx
Ans :
.J: SEeC X Cos ecx /2

1
J'x(1—x)"dx Ans:L— !
! n+1 n+2
"
Ilogtan X Ans:1=0
0
° xdx
SR Ans: 1/ log 2
.[1+sinx+cosx A s
)
{cos“xdx Ans:%‘
i
8
J'\x+3\dx
sin20
—————d6 >b>0 .
.!a—bcose a Ans: | =0
dx 2 3
4 =i W Ans : = 2—1@
.!w/x+1+\/;
V4 3
J‘siansin3xdx Ans: =
! 5
) x dx Mn?
5 5 T3 Ans :——
a“cos” x +b”sin” x 2ab
A
|sinx| dx Ans:2-2
4
’nsmx\ dx Ans:2-2
N
sinx —cosx .o Ans: 0

) 1+ sinxcosx

a

dx
BN Ans : 1
'!x+\/a2—x2 /a
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86)

87)

88)

89)

90)

91)

92)

93)

94)

95)

96)

97)

98)

99)

100)

4
Iﬂx—1|+|x—2|+|x—3|}:ix Ans : —
1

n
J'xzo sin’ x d x

-n

V12 =X

9
[ =™

1
- X
Llogéljm@ix

% 1

.!- 2cosx +4sinx

W
I log(cosB)dd
0

T 2x(1+sinx)
_-[I 1+ cos? x

1 , 2
X 17Xde
1+x

Ans:0

Ans : 3

Ans :0

1. 3+5

Ans:—log——
5

-
Ans:—log?2
7 g

Ans : M2

1

Ans:ﬂ——
4 2

n
A Jtanx dx
) 1++tanx

1
J./1—xdx

1+x
0

A
J'Z tan® x dx
0

” d
o ax
,.LH\/tanx

Ans:0

Ans:r%1r

Ans:r%1r

Ans:ﬂ—1
2

Mns :1-log2

Ans: r%z

kdhddkkd
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10)

11)

12)

13)

APPLICATION OF INTEGRALS
Find the area bounded by the curve y = 2 cosx and the x-axis fromx=0tox = x =217

Ans: 8 sq.units.

8
Find the area bounded by the x-axis part of the curve ¥ =1 +X—2 and the ordinates x = 2 and

x = 4 If the ordinate at x = a divides the area into two equal parts find ‘a’
Ans: Note 2<a<4a = 2.2

a3

Find the area included between the parabolas y’=4ax and x?=4ay Ans: 16 3

sq.units.

Find the area of the segment cut off from the parabola y?=2x by the line y=4x-1

9 .
Ans: 32 sq.units

16 640
Show that the area enclosed by the circle x2+y? = 64a? and the parabola y?= 12ax is a’ % + f%

Sketch the region bounded by the curves y = y/5-x? andy =|x-1 and find its area.

Ans: 2 pin” 2 wsin L1
S s RN 02

Find the area of the region bounded by the curve C. y = tanx the tangent drawn to C at
1 1
_n axi . Hoga-1H
X A and the x-axis. Ans: 20 g 20
Find the area of the region lying above x-axis and included between the curves

201 ZH
24y2 = 2 = . a B_ -—
x*+y? = 2ax and y? = ax Ans: 54 30

Sketch the region bounded by the curvesy =x*and Y = and find its area.

1+ x?
2
Ans: T 3
2 2

Find the area of the smaller region bounded by the curve 16 + 9 =1 and the straight line
Xy M
—+ = = 1 Pp— i
273 Ans: 3 sq.units.

Using integration find the area of the triangle ABC where Ais (2,3) B(4,7) and C(6,2)
Ans: 4 sq.units.

Using integration find the area of the triangle ABC whose vertices are A(3,0), B(4,6) and C(6,2)
Ans: 8 sq.units.

Find the area included between the curves (x-1)2+y? = 1 and x2+y? =

n 3
Ans: 3 T sq.units.
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14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Sketch the region common to the circle x?+y? = 25 and the parabola y? = 8x also find the area of

the region using integration.
Eﬁ\/— 3 25 25 . 4[V41-4
. O—W41-4)2+ 220 - Zsin
Ans : 53 ( )/ 4 2 5

Find the area of the circle x2 + y? = a2 Ans: ] a% sq.units.
2 2
Sketch the region of the ellipse and find its area using integration. 2z + bl =1 a>b

Ans: Mab sqg.units.

1 .
Find the area of the region given by : {(x,y) :x*<ys< \X\} Ans: Esq.umts

Find the area of the region

o2 2 2 _ B2 on 9. 418 .
{(x,y).y <4x,4x° +4y° = 9} Ans: 5? +T Zsm EE sq.units.
Find the area of the region bounded by the circle x2+y? = 16 and the line y = x in the first
quadrant. Ans: 211 sq.units.

2 2

Find the area of the smaller region bounded by the ellipse 2 +b7 =1 and the straight line
Xy ab
—+2 =1 - (-2 :
=t Ans: ) ( ) sq.units.

Find the area bounded by the curve y = sinx, x=axis and between x =0, x= ]

Ans: 2 sq.units.

4
Sketch the graph of y = |x-1| and evaluate I|X —Tdx Ans: 9 sq.units.
-2

1
Find the area of the region enclosed between the circles x*+y? = 1 and §< _Zg +y? =1

23 +4/15 .11
Ans: 16 ~2sin 1Z”_'Esq.units.

3
Draw the rough sketch of y = sin2x and determine the area enclosed by the lines X = % and x = 4

Ans: 1 sq.units.
Compute the area bounded by the lines x+2y = 2, y-x = 1 and 2x+y = 7.

Ans: 6 sq.units.

Tkdkkd
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10)

11)

12)

13)

14)

15)

HOTS : DIFFERENTIAL EQUATIONS

3
Write the order and degree of the differential equation. E + (y')z E/Z =yl

(Ans: 2,2)

Form the differential equation of the family of curves represented by the equation

(x+a)t -2y% =a® (Ans: x2 +2y% —4xyy' =0)

2 24 dy H/
Write the order and degree of the diff. equation % = %{

dx [

(Ans: 2,4)

-

U U
by Bﬁiy
Show that Ax?+By? = 1 is a solution of the diff. equation. Xéy 2 E* Edx g% Yy dx

Form the differential equation of circles represented by

y
Odx O

DIIEH:L,

: [1+
(x-a)? +(y -p)* =r? by eliminating a and p Ans: g

Solve (x+y+1):y =1 [Ans:x =ce¥ -y -2]
X
2dy _ o O A[X +y O
X + =a ns:(x +y)-atan ' Y H=x + ¢
Solve : (x+y) dx BA (x+y) 0 % B
Ly X
Solve : X o y(logy —logx +1) [Ans:y =xe™]

Solve : Ydx - (x +2y*)dy =0

EI[%EI
I |
+
[a]
oo

<\><

N [ O
Solve : % x?+y? —yzgjx+xydy=0 §\ns: x% +y? +log%:CxE

5
Solve Y _ o5 xsin x + xyZx +1 ams 'y :%sinF’ X —%sin7 X +%(2x +1)A —%(Zx +1)

dx

% O

3 3 dy _ O yAB_ H y v
. (x +xy)—= =1 ns:e 2e¥” _2eY"”" 4+ ¢
Solve : (X7y y)dx g‘ "

0
Solve : (3 - 3xy? x = (y® - 3x%y Jx [Ans :x? —y? =C(x? +y2)ZJ

Solve : J1-y?dx = [sin'1 y - x]dy [Ans tX = (sin'1y - 1)+ Ces““’W]
Solve the differential equation :

(x2y +y2x)dy = (x* +y3)dx ns:-Y = log(x —y) + O
X H

33
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16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

dy _y'+y+1_,

5 [Ans:(x+y+1):C(1-x-y-2xy)]
dx x°+x+1

Solve :

Solve : x3 -3xy? kix = (y* - 3x%y ky [Ans x? —y? =c(x? +y2)ZJ

dy _ x*+y” +1
dx 2xy

xdx +ydy faz—xz—y2 0 7 2 ik a4y
. = ns:.x“ + =zasin[c+tan =
Solve : xdy - ydx x% +y? Eﬁ y 0 X %

(Hint : take x =rcos8, y =rsin6, so that x2 + yZ =r2]

Solve : , where y(1) =1 [Ans ty? =x? +x _1]

When the interest is compounded continuously, the amount of money invested increases at a
rate proportional to its size. If Rs.1000 is invested at 10% compounded continuously, in how many
years will the original investment double itself?

[Ans:10 logé years]

A population grows at the rate of 8% per year. How long does it take for the population to double?

ams : Elog,2 yearsD

"2 d
A wet porous substance in the open air losses its moisture at a rate proportional to the moisture
content. If a sheet hung in the wind loses half of its moisture during the first hour, when will it
have lost 95% moisture, weather conditions remaining the same.

O log200
ns : 0
0 log2

The surface area of a balloon being inflated, changes at a rate proportional to time t. If initially
its radius is 1 unit and after 3 seconds it is 2 units, find the radius after time ‘t’.

O tZD
(Ans:r=.[1+—01
5 3H

A curve passing through the point (1,1) has the property that the perpendicular distance of the
origin from the normal at any point P of the curve is equal to the distance of p from the x-axis.
Determine the equation of the curve.

[Ans :x2+ y2 = ZXJ

Newton’s law of cooling states that the rate of change of the temperature T of an object is
proportional to the difference between T and the (constant) temperature t of the surrounding
medium. We can write it as

Z—I =-k(T -t), k >0 constant.

Acup of coffee is served at 185°F in a room where the temperature is 65°F. Two minutes later the
temperature of the coffee has dropped to 155°F. (log 3/4=0.144, log3 = 1.09872). Find the time
required for coffee to have 105°F temperature.

(Ans: 7.63 min.]

kkkdkd
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10)

11)

12)

13)

14)

15)

HOTS : VECTORS

Find the unit vector perpendicular to both the vectors

— e o 'y 3 T 1 n I .

a=4i-j-3kandb =2i+2j-k Ans:E(—1+ZJ+2k)

If @=3i—jand B =2i+]j-3k . Expressp asasum of two vectors B, & B,, where [, is parallel
to @ and B, is perpendicular to @ .

If a+b+c=0,show that axb = bxc = cxa

Prove the triangle inequality ‘Ex +b< ‘5” + ‘B‘
 — 2 2
Prove Cauchy - Schawarz inequality : (a.b)Z <|a| ‘b‘

o 2 [ — 22
If 3andb are vectors, prove that ‘axb‘ +(a.b)z =|a| ‘b‘
Prove that angle in a semi-circle is a right angle.

If 3andb are unit vectors inclined at an angle 0, then prove that

R a-b
a)cos§=lé+b b)tan§= _
2 2 2 3+b
axb +bxc+oxa
Show that the perpendicular of the point ¢ from the line joining 3 & b is ‘B B 5‘

1

(Hint : use area of triangle = fbh )

Show that the area of the parallelogram having diagonals 37+ j -2k and i - 3j + 4k is 5v3

Vectors 2i-j+2k and i+ j-3k act along two adjacent sides of a parallelogram. Find the angle
between the diagonals of the parallelogram.

L and M are the mid-points of sides BC & DC of a paralellogram ABCD. Prove that

AL+AM =~ AC

N[ w

Let a,b&c be three vectors such that [a| =3, c/=5 and each one of them being

B\ = 4,

perpendicular to sum of the other two, find ‘5 +b + E‘ [Ans :5+2]

— —. 1T -
Prove that the area of a paralellogram with diagonals a and b is E‘aXb‘

are thep™,q™ andr™ terms of an AP and

Ol=

1
)b)

[N

If

_ q < e _ 1< 1< 1=
u=(q-r)i+r-pj+(P-gk&v= P Ek then prove that u & v are orthogonal vectors.
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16)

17)

18)

19)
20)
21)

22)
23)
24)

25)

26)

27)

= b = C
sinA sinB sinC

In a triangle ABC, prove that

Using vector method prove that :
a) sin(A+B) = sinAcosB + cosAsinB

b) sin(A-B) = sinAcosB — cosAsinB

0

)
) cos(A+B) = cosAcosB — sinAsinB
)

o

cos(A-B) = cosAcosB + sinAsinB

Orm

4
Using vector method, show that the angle between two diagonals of a cube is €05 1%

Prove that the altitudes of a triangle are concurrent.
Prove that the perpendicular bisectors of a triangle are concurrent.

Using vector method, prove that if the diagonals of a parallelogram are equal in length, then it is
arectangle.

Using vector method, prove that if two medians of a triangle are equal, then it is an isosceles.
Using vector method, show that the diagonals of a Rhombus bisect each other at right angles.

Prove by vector method, that the parallelogram on the same base and between the same parallels
are equal in area.

If a, b & c are the lengths of the sides opposite respectively to the angles A, B & C of a AABC,
using vector method show that

2,2 2
a) CosA =b+2% b)a=bcosC+CcosB
C

If D, E & F are the mid-points of the sides of a triangle ABC, prove by vector method that area of

ADEF = %(area of AABC)

If a, b & C are the lengths of the sides of a triangle, using vector method, show that its area is

Js(s—a)(s—b)(s-¢)

Tkdkkd
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9)
10)

11)

12)

13)

14)

15)

HOTS : 3D GEOMETRY
Show that the line T = (2? -2j+ 3E)+ )\(1T -j+ 4R) is parallel to the plane F.(i +5j + R) =5

Find the equation of the plane passing through the point (1,4,-2) and parallel to the plane
—2x+y—3z=7 [Ans:2x—y+3z+8=0]

What are the conditions that the planes a x+b,y+c,z =d, & a,x+b,y+c,z=d, are
(i) parallel (ii) perpendicular to each other?

~ay _by ¢ .. _
. ()—=—=—(ii)aja, +bb, +c,c, =0
Ans: ()az bz S () 1942 12 1-2
x=-1_y+1_z-1 x-3 _y-k_
Find the value of k for which the two lines 2 T3 4 and 1~ 9 =z

90
intersect at a point? ams k= 2E
Find the equation of the plane passing through the point (1,6,3) and perpendicular to the
plane 2x+3y—z =7 (Ans: 3x+y+9z = 36)
. . . x-2 y-3 z-4 x-1_y-4 z-5
Find the value of k for which the lines 1 = 1 = K and K = 7 = {are
co-planar. [Ans: k =0, —3}

Find the equation of the plane passing through the point (1,1,1) and perpendicular to each of the
plane x+2y+3z = 7 and 2x—3y+4z = 0 [Ans: 17x+2y—7z—-12 = 0]

F x—1_y—2:z—3andx-4:y—1
Show that the lines 7 3 i 5 7

intersection. [Ans: (—1,—1,—1]
Find the image of the point (1,2,3) in the plane x+2y+4z = 38. [Ans: (3,6,11)]

=2 intersect. Also find the point of

Find the equation of the plane passing through the points (1,—1,2) and (2,—2,2) and perpendicular

to the plane 6x—2y+2z = 9. [Ans: x+y—2z+4 = 0]

Find the foot of the perpendicular drawn from the point A(1,0,3) to the join of the points B(4,7,1)
57 170

and C(3,5,3) ams :E’E’?E

Find the length and co-ordinates of the foot of perpendicular from point (1,1,2) to the plane
2x—2y+4z+5 =0

0 1 1 25 1
@«ns :3—\/g) B_)_)__%
B 12 "012°12° 6[H

Find the equation of the plane through the points (—1,1,1) and (1,—1,1) perpendicular to the
plane x+2y+2z =5 (Ans: 2x+2y—3z+3 = 0)

Find the perpendicular distance of point (2,3,4) from the line

1 0
. Ja4541
%ns 49 &

The foot of the perpendicular drawn from the origin to the plane is (2,5,7). FInd the equation
of the plane. [Ans: 2x+5y+7z = 78]
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16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

) ) 1—x:7y—14:z—3and7-7x:y—5:6—z
Find the values of P so that the lines 3 2 7 3p 1 5 are at

. s 90
right angles. "11H

Find the shortest distance between two lines whose vector equations are

F=({-t)i+(t-2)j+@-2t)kandr =(s+1)i+(2s-1)j-(2s + 1)k %Ans %E
Find the vector equation of the plane through the intersection of the planes
r.(2j+6j)+12 =08&r.(3i- j + 4k) = 0 which are at a unit distance from the origin.
[Ans : F.(— i+2j- 2R)+ 3= OJ
Find the equation of the line passing through the point (3,0,1) and parallel to the planes

x+2y=0and3y —z=0 |Ans : F = (31 + k) + A(-2i +  + 3K)|

. . . . Dins: (73 =6 39 %
Find the reflection of the point (1,2,—1) in the plane 3x—5y+4z = 5 H" "025° 5 25

Find the distance of the point (1,—2,3) from the plane x—y+z = 5 measured parallel to the

x+1_y+3 _z+1

line ) ) 6 [Ans: 1]
. x+3 _y-2_z
Find the distance of the point (2,3,4) from the line 3 — N = ) measured parallel to the

plane 3x+2y+2z+5 =0

A line makes angles a,B,yand & with the four diagonals of a cube. Prove that

4
cos? a +cos? B+ cos’ y +cos? & = 3

A variable plane which remains at a constant distance 3p from the origin cuts the co-ordinate
1 1 1 1
axes at A, B & C. Show that the locus of the centroid of the AABC s 2 + v + 22 pt
Avariable plane is at constant distance p from the origin and meet the axes in A, B & C. Show
1 1 1 _16

that the locus of the centroid of the tetrahedron AABC s o + y7 + 27 p?

*kkkd
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LINEAR PROGRAMMING
4 Marks/6 marks

A toy company manufactures two types of doll; a basic version-doll A and a deluxe version doll B.
Each doll of type B takes twice as long as to produce as one of type A, and the company would
have time to make a maximum of 2000 per day if it produces only the basic version. The supply
of plastic is sufficient to produce 1500 dolls per day (both Aand B combined). The deluxe version
requires a fancy dress of which there are only 600 per day available. If company makes profit of
Rs.3 and Rs.5 per doll, respectively, on doll A and B; how many each should be produced per day in
order to maximize profit.

Ans: Type A = 1000, Type B = 500, Max. profit = Rs.5500

A dietician has to develop a special diet using two foods P and Q. Each packet (containing 30 g)
of food P contains 12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of vitamin
A, while each packet of the same quality of food Q contains 3 units of calcium, 20 units of
vitamin A. The diet requires atleast 240 units of calcium, atleast 460 units of iron and almost 300
units of cholesterol. How many packets of each food should be used to maximize the amount of
vitamin A in the diet? What is the maximum amount of vitamin A?

Ans: 40 packets of food P and 15 packets of food Q Maximum at (40,15) = 285
An oil company has tow depots A and B with capacities of 7000L and 4000L respectively. The

company is to supply oil to three petrol pumps D, E and F whose requirements are 4500L, 3000L
and 3500L respectively. The distances (in km) between the depots and the petrol pumps is given

in the following table:
Distance in km
From/To A B
D 7 3
E 6 4
F 3 2

Assuming that the transportation cost of 10 litres of oil is Rs.1 per km, how should the delivery
be scheduled in order that the transportation cost is minimum.

Ans: From A : 500, 3000 and 3500 litres, From B : 4000, O, O litres to D, E and F respectively.
Minimum cost = Rs.4400

A firm makes two types of furniture : chairs and tables. The contribution to profit for each
product as calculated by the accounting department is Rs.20 per chair and Rs.30 per table. Both
products are to be processed on three machines M, M, and M,. The time required in hours by
each product and total time available in hours per week on each machine are as follows:

Machine Chair Table Available Time
M, 3 3 36
M, 5 Z 50
M, 2 6 60

How should the manufacturer schedule his production in October to maximize profit.
Ans: 3 chairs and 9 tables.

A farmer has a supply of chemical fertilizer of type | which contains 10% nitrogen and 6% phosphoric
acid and type Il fertilizer which contains 5% nitrogen and 10% phosphoric acid. After testing the
soil conditions of a field, it is found that atleast 14 kg of nitrogen and 14 kg of phosphoric acid is
required for a good crop. The fertilizer type | costs Rs.2.00 per kg and type Il costs Rs.3.00 per
kg. How many kilograms of each fertilizer should be used to meet the requirement and the cost
be minimum.

Ans: Minimum at (100,80) and is equal to Rs.440.

If a young man rides his motorcycle at 25 km/hr, he had to spend Rs.2 per km on petrol. If he
rides at a faster speed of 40 km/hr, the petrol cost increases at Rs.5 per km. He has Rs.100 to

spend on petrol and wishes to find what is the maximum distance he can travel within one hour.
Express this as LPP and solve it graphically.

0 4001

Ans: Maximum at 53°3 0

and is equal to 30 km.
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7) Solve the following LPP graphically. Maximize or minimize Z = 3x+5y subject to

3x-4y=>-12
2x-y+220
2x+3y-12=0
0sx<4
y=2

Ans: Min. value 19 at (3,2) and Max. value 42 at (4,6)
8) Solve the following LPP graphically. Minimize Z = 3x+5y subject to

-2x+y<4
X+y=>3
X-2y<2
x,y=20

Ans : Minimum value isﬁ at %,15
3 30

9) Determine graphically the minimum value of the objective function.

Z =-50x + 20y
Subject to constraints
2x-y=-5

3x+y=>3

2x -3y <12
x=20,y=0

10) Find the maximum and minimum values of 5x+2y subject to constraints

-2x-3y<-6
X-2y<2

6x +4y <24
-3x+2y<3
x=20andy=0

Ans : Max. value is 19 at %,%@and

3 24
Min. value is 4.85 at B»,—
3 13@

*kdedd
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9)
10)

11)

12)
13)

14)

15)

16)

17)

18)

HOTS : HIGH ORDER THINKING QUESTIONS - MATHEMATICS
PROBABILITY

Urn A contain 1 white, 2 black, 3 red balls. Urn B contain 2 white, 1 black, 1 red balls. Urn C
contains 4 white, 5 black, 3 red balls. Two balls are drawn from one of the Urn and found to be one
white and one red. Find the probabilities that they come from Urns A, B or C.

16/39
A die is thrown 120 times and getting 1 or 5 is considered success. Find the mean, variance of
number of successes. M =40, ol =267

Given P(A) = 0.3, P(B) = 0.2, Find P(B/A) if Aand B are mutually exclusive events. (0)

The parameters n and p are 12 and % for a binomial distribution. Find standard deviation.
(1.63)
A man fires 4 bullets on a thief. The probability that the thief will be killed by one bullet is 0.6.

Find the probability that the thief is still alive. (0.4)*
In a hurdle race a player has to cross 10 hurdles. The probability that will clear each hurdle is y ,

what is the probability that he will knock down fewer than 2 hurdles. (0.4845

If on an average 1 ship in every 10 sinks, find the chance that out of 5 ships atleast 4 will arrive
safely. (0.9185)

4 persons are chosen at random from a group of 3 men, 2 women, 3 children. Find the probability

that out of 4 choice, exactly 2 are children. %

Suppose X has a binomial distribution B (6, % ) show that X = 3 is the most likely outcome.

In a binomial distribution, the sum of mean and variance is 42. Product is 360. FInd the distribution.

530

Given that the two numbers appearing on two dice are different. Find the probability of the

1
event ‘the sum of numbers on the dice is 4’.

15
1 7 1 )

P(A) = 5 P(B) = T P(not A or notB) = 4 state whether Aand B are independent. (No)
Three cards are drawn with replacement from a well shuffled pack of cards. Find the probability

, . 6
that cards are a king, queen and a jack. 2197

5

Find the probability of throwing almost 2 sixes in 6 throws of a single dice. @H:LB %g

Find the probability that sum of the numbers showing on the two dice is 8, given that atleast one

. , . B3
dice doesn’t show five. 250

28
The mean and variance of a binomial distribution are 4 and A FindP(X =1) 5290

6 boys and 6 girls sit in a row at random. Find the probability that 1) The six girls sit together
. . 01 1A
2) The boys and girls sit alternatively. 132 (462 O
If A, B, C are events associated with random expt. Prove that
PtP(A OB C)=P(A)+P(B)+P(c) ~P(AnB)-P(An C)-PBn C)+P(AnBnC)
41



19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

Shreya visits the cities A, B, C and D at random. What is the probability that he visits

i 42 f
1) Abefore B 2) A just before B. 527241

What are the odds in favour of getting a *3’ in a throw of die? What are the odds against

- 250
getting 37 18

A pack of 52 cards were distributed equally among 4 players. Find the chance that 4 kings are

: H1 A
held by particular player. (#1650

5
A fair die is rolled. The probability that the first 1 occurs at the even number of trails is @[ﬁ@

If a 4 digit number > 5000 are randomly formed from digits 0,1,3,5,7. Find probability of forming
a number divisible by 5 when (1) digits are repeated 2) digits are not repeated.
it

Aletter is chosen at random from the word “ASSASSINATION”. Find the probability that the letter

6
is a vowel. B>H

30

5
A fair die is rolled. The probability that the first 1 occurs at even number of trails is Eﬁ@

If three distinct numbers are chosen at randomly from first 100 natural nos. then the probability

4
that all of them are divisible by 2 or 3 is 1550

A coin is tossed 7 times. FInd the probability distribution of getting ‘r’ heads.
1 H
c Brg, r=0,1,2....... 7
% ‘0

A company produces 10% defective items. Find the probability of getting 2 defective itemsin a
28x9°

10°
Obtain the probability distribution of number of sixes in two tosses of a dice. Also find mean/
variance. (2536’1036’%6’y’%8)
A,B,C tosses a coin in turns. The first one to throw a ‘head’ wins game. What are their respective
chances of winning. (‘V ,2/ ) %)

A man is known to speak truth 3 times out of 4. He throws a dice and reports that it is a six. Find

sample of 8 items is

the probability that it is actually a six. (%)
Suppose that a fair dice are tossed and let X represents “The sum of points”. FInd the mean/
variance of X. (7, M)
Find the probability that sum of nos. appearing and showing on two dice is 8, given that atleast
one of the dice doesn’t show 5. (%)

A tells lie is 30% cases, and B in 35% cases find the probability that both state same fact.
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35)

36)

37)

38)

39)

40)

41)
42)

43)

44)

45)

46)

47)
48)

49)

50)

Two cards are drawn without replacement from a pack. Find the probability distribution of number

105 96 2000
of face cards. 21’221’ 221H

PX)= 0 1 2

A man takes a step forward with probability 0.4 and backwards with a probability 0.6. Find the
probability that after 11 steps he is just one step away from the starting point.

(462) x (0.24)5
Find the probability distribution of the sum of the numbers obtained when two dice are thrown
once. (AlL 11 prob. distributions to be shown)

Two cards are drawn from a pack. Find the probability that number of aces are drawn. (Write
probability distribution table)

Find the mean and variance of number of sines in two tosses of a die. B—ng 5

6 coins are tossed simultaneously. Find the probability of getting 1) no heads 2) 3 heads

EEss

a6 n
If 2p(A) =P(®B) = 5{3and P(A4)=2£ FindP(A n B)
If E and F are events such that P(F A % andP(EnP) = % findP(E n F)

P(A speaks truth is) = % . Acoinis tossed. ‘A’ reports that a head appears. The probability that
actually there was a head is.
Two cards are drawn from a pack and kept out. Then one card is drawn from remaining 50 cards.

Find the prob. that it is an ace. D13 5
Two dice are thrown. Find the probability that the number appeared have a sum 8 if it is known

| " i
that second dice always exhibits 4. %0

If the second die always shows an odd no. find the conditional probability of getting a sumas 7,
1
if a pair of dice is to be known. @EE

P(A) = y, P(B) = %2 andP(not A or not B) = % . State whether A and B independent or not. (NO)
A die is thrown again and again untill three sixes are obtained. Find the probability of obtaining

. . . . . 625
third six in sixth throw of dice. (23328
Six dice are thrown 729 times. How many times do you expect atleast three dice to show 5 or 6.

(233)

A random variable X has probability distribution P(X) of the following form where K is some
number.

ok if  x=0
Bk if  x=1
PO=0 ¢ x=2 @%%’%@

Ho otherwise

Find (1) K 2)P (X >2)
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MATHEMATICS
wSETLL

segment joining the points A(Sf+3f) and

|
|
Time: 3 hrs. Max. Marks: 100 | B (3f_1’)_
General Instructions |
1. All questions are compulsory. : 9. Ifa=2i-j+% andp = (6?+AJ°+ 92) and
2. The question paper consist of 29 questions dil- o
vided into three sections A, B and C. Section a[ b, find the value of .
comprises of 10 questions of one mark each, se¢- 10. Find the distance of the point (a, b, ¢) from x - axis.
tion B comprises of 12 questions of four marks Section B
each and section C comprises of 07 questions +f 11. LetN be the set of all natural numbers and R be the
six marks each. | relation in N x N defined by (a, b) R (c, d) if
3. All questions in Section A are to be answered i ad = bc. Show that R is an equivalence relation.
one word, one sentence or as per the exact re-
quirement of the question. | 12. Prove that tah %%’_tan—l %% _ %Cos—l %E
4. There is no overall choice. However, internal|
choice has been provided in 04 questions of fouy OR

marks each and 02 questions of six marks each. -
You have to attempt only one of the alternatives Solve for x: sint (1 —x) — 2 sintx = 5
U R |13 Using properties of determinants, prove that:
5. Use of calculators is not permitted. You may ask| = ’ '
for logarithmic tables, if required. | a2+1  ab ac
Section A | ab KB+l be
1. Give an example to show that the relation R in the cal Ty e (&+ @+ B 0.
set of natural numbers, defined by |
R={(x,y),x,yI N,x£y?is not transitive. | 14. For what values of a and b, the function f defined

O3ax+h ifx<1

2. Write the principal value of 063%035—]%. 0
3 -0 1% ifx=1

|
| asif(x)
X—=2 if x>1
05 %O o5 47 : Fpax-2h
3. Findx, if BZy 20 H2 & - | is continuous at x = 1.
d
pa -1 : 15. Ifx+y=afind .
4. For what value of aH_S 3EIS a singular ma—| OR
trix? Ifx=a(cost+tsint)andy=b (sint-tcost), find
5. Asquare matrix A, of order 3, has | A| =5, dzy
find |A.adjAl|. N

16. Find the intervals in which the following function
is strictly increasing or strictly decreasing

|
|
|
|
6. Evaluatef5*dx. |
|
. . | f(x)=20-9x+6%-X%.
7.  Write the value ofj sin® xdx .
| OR
72 |
n

For the curve y = £ 2, find all points at which
8.  Find the position vector of the midpoint of the line the tangent passes through origin.

|



17.

18.

19.

20.

21.

22.

23.

24.

25.

Mathematics - Sample Question Papers and Answers

inx +
Evaluate:IM dx .

4/SinX .cox

26
OR
O0y241 0

(e
Evaluate:J « +1)2 @ dx

having radii 3.
Solve the following differential equation:

dy

\/1+x2 +y2axy 2+ xy-2
dx

|

|

|

|

|

|

|
Form the differential equation of the family of circl%s

|

|

|
o

If the sum of two unit vectors is a unit vector, show

that the magnitude of their difference 3 . |

Find whether the lineg = ( -j- )+ A (2| +J) :

and 7 = (Zf—f)+u(iA+jA—kA)intersect or not. If|

intersecting, find their point of intersection.
Three balls are drawn one by one without repl

ment from a bag containing 5 white and 4 gregn
balls. Find the probability distribution of numbqr

of green balls drawn. (%20
Section C |
02 1 33 |

_ |
IfA= @_4 1 E find A and hence solve the
7 2

|
following system of equations: |
2x+y+3z=3 |

4x-y =3 |
—TX+2y+z2=2 |

OR |

Using elementary transformations, find the inver‘sel_.

i
of the matrix:

-1 20
2 - |
-2 4 | 1.

If the length of three sides of a trapezium, other tlllan
the base are equal to 10 cm each, then find the \Frea
of trapezium when it is maximum. 2.
Draw a rough sketch of the region enclosed betw}e
the circles X+ y2 =4 and (x — 2)+ y* = 1. Using |

27.

ime 3 hrs,
| General Instructions same as set |.

integration, find the area of the enclosed region.

2
2 -
: EvaIuateI(X +X+2) dx as a limit of sums.
1

OR

Evaluateism_l %X\/m ~Vxy1- % % dx,

0ExE1L
Find the coordinates of the foot of the perpendicu-
lar and the perpendicular distance of the point
(1, 3,4) from the plane 2x -y + z+ 3 =0. Find also,
the image of the point in the plane.

28. An aeroplane can carry a maximum of 200 passen-

gers. A profit of Rs. 1000 is made on each execu-
tive class ticket and a profit of Rs. 600 is made on
each economy class ticket. The airline reserves at
least 20 seats for the executive class. However, at
least 4 times as many passengers prefer to travel by
economy class, than by the executive class. Deter-
mine how many tickets of each type must be sold,
in order to maximise profit for the airline. What is
the maximum profit? Make an L. P. P. and solve it
graphically.

. Afair die is rolled. If 1 turns up, a ball is picked up

at random from bag A, if 2 or 3 turns up, a ball is
picked up at random from bag B, otherwise a ball is
picked up from bag C. Bag A contains 3 red and 2
white balls, bag B contains 3 red and 4 white balls
and bag C contains 4 red and 5 white balls. The die
isrolled, a bag is picked up and a ball is drawn from
it. If the ball drawn is red, what is the probability
that bag B was picked up?

i
S e
Max. marks: 100

Section A

Write the number of all one-one functions from the
set A={a, b, c} to itself.

. . TT
Find x if tan* 4 + cot! x = 5

What is the value of | 3|, where Jis the identity
matrix of order 3?

2



10.

11.

12.

13.

14.

Mathematics - Sample Question

2-k 3 | 15.
For what value of k, the matri@_5 1H is not :
invertible? |

If Ais a matrix of order 2 x 3 and B is a matrix bf 16.
order 3 x 5, what is the order of matrix (ABy |
(AB)™?

Find f(x) satisfying the following:
[e* (seéx +tanx) dx =#f (x) + C.
In a triangle ABC, the sides AB and BC are repye-

|

dx |

Write a value of [4-x2 :
|

|

|

sented by vectorgi —j+X , i +3j+% respec-|
tively. Find the vector representing CA. | 18
Find the value offi for which the vector:
a=3i+j-% andp = i+A\j-% are perpen-|
dicular to each other. |
Find the value ofl such that the ling 19.

7+3 . |
= _g isperpendicularto the plang

| 20.
|

x-2 y-1
9 A

X—-y-2z=1.

Section B |

Show that the qunction f: ® R defined by|

f(x)=2x¢-7,forxl Ris bijective. |

OR |

Let f, g: R® R be defined as f (x) = | x | an

g (X) = [x] where [x] denotes the greatest inteqer

less than or equal to x. Find fo%% and : 29
gof (—\/5)
Prove that tahl + tan* 2 + tan' 3 =p.

03 -350

A=, o[} show that A—5A - 141=0.

|
|
|
|
|
|
Hence find AL |
Show that f(x) = | x— 3% R, is continuous buf 54
not differentiable at x = 3. |
OR |
|
y |
|

2 —YZD dy
If tan %T +y2% = a, then prove tha& =

D=

Papers and Answers

Verify Rolle’s Theorem for the function f, given

f(x) = e (sin x — cos X) o%, S—IE.

Using differentials, find the approximate value of

J25.2.
OR

Two equal sides of an isosceles triangle with fixed

base ‘a’ are decreasing at the rate of 9 cm/second.

How fast is the area of the triangle decreasing when

the two sides are equal to ‘a’.

1

2
17. Evaluatef|xcos(m)| dx .

-1

. Solve the following differential equation:

X o % O
yeA dx = D<GA+M3dy
U U
Solve the following differential equation:

(1 +y+xy)dx+(x+x¥)dy =0, wherey=0when
x=1

If 3 b and ¢ are three unit vectors such that

= ——i
a.b =a.¢ =0and angle betwedh andg is rx

prove thatd=+ Z(Bx i:) ,

21. Show that the four points (0, -1, -1), (4, 5, 1),

(3,9, 4) and (- 4, 4, 4) are coplanar. Also, find the
equation of the plane containing them.
A coin is biased so that the head is 3 times as likely
to occur as tail. If the coin is tossed three times,
find the probability distribution of number of tails.
OR

How many times must a man toss a fair coin, so
that the probability of having at least one head is
more than 80%.

Section C
Using properties of determinants, show that

(b+0)?

ab ca
2
ab (a7 bC | oahc(a+h+e)
ac bc (ar B

3



24. The sum of the perimeter of a circle and a square is
k, where k is some constant. Prove that the sunh of
their areas is least when the side of square is dolibfgme: 3 hrs.

25.

26.

27.

28.

29.

Mathematics - Sample Question Papers and Answers

the radius of the circle.
OR

A helicopter is flying along the curve y 2 x 2.
A soldier is placed at the point (3, 2). Find the nepr-

est distance between the soldier and the helicopteé.

|
— |
Evaluatelsinx(5_4cos() dx | .
OR |
: 4.
_ 1-Jx |
Evaluate:S Tt /x dx | 5.
Using integration, find the area of the region :
6.
l
gx,y):\x—l\sys,IS—ng | 7
I
iy SRR S z-5 I
Show that the Imesz R and |
>
x+1 y-2 —— .
1 g T g ae coplanar. Also find th% 8.
|

equation of the plane.

From a pack of 52 cards, a card is lost. From khe
remaining 51 cards, two cards are drawn at rando

(without replacement) and are found to be both dia-

monds. What is the probability that the lost ca{d
was a card of heart? |

A diet for a sick person must contain at least 4000

units of vitamins, 50 units of minerals and 140
calories. Two foods X and Y are available at a cost
of Rs. 4 and Rs. 3 per unit respectively. One unif of

food X contains 200 units of vitamins, 1 unit ¢f 11.

minerals and 40 calories, whereas 1 unit of food Y
contains 100 units of vitamins, 2 units of minerdls
and 40 calories. Find what combination of foods| X

1

Csmi
=

Max. Marks: 100

: General instructions same as set I.

Section A
. o 40 30
Write the principal value of0s ! 5-75.

Write the range of the principal branch of
sec? (x) defined on the domain R — (- 1, 1).

3 4 2x 4

Find x if -5 2 -5 3

If A is a square matrix of order 3 such that
|adjA|=64.Find | # .

If Ais a square matrix satisfying?4 1, then what

is the inverse of A?

g Y
If f(x) =sin %, find x

What is the degree of the following differential equa-
tion?

d%y %@2 r Ekj3yD2
Y ax? taxd =X %XB’%
If 3 and p represent the two adjacent sides of a

parallelogram, then write the area of parallelogram
interms ofz andp,.

Find the angle between two vectggsand pif
a] =3,|b| =4and|axb| =6.

Find the direction cosines of a line, passing through
origin and lying in the first octant, making equal
angles with the three coordinate axes.

Section B
Show that the relation R in the set

A={xx1 Z 0£ x £ 12} given by
R={(a b):|a—b] divisible by 4} is an equivalence
relation. Find the set of all elements related to 1.

and Y should be used to have least cost, satisfylingy gojve for x:

the requirements. Make it an LPP and solve it graphi-

cally. |
|

2 tan? (sin x) = tan (2 sec x), 0 < x <1—2T :

4



13.

14.

15.

16.

17.

18.
19.

Mathematics - Sample Question Papers and Answers

OR | 20
| .
| -v20
Show thattanl [sin'liz+ cost y2 0 |
2§ 1+x 1+y°{ |
|
X+y | 21.
=1_Xy,|x|<1,y>0,xy<1. |
If none of a, b and c is zero, using properties| of
determinants prove that: |
|
-bc bP+bc é+b |
2
a’+ac -ac &+ a |
=(bc+ca+aB
a’+ab F+ab - ab ( ) |
| 22.
If J1-x2+,/1-y2 = a (x —y), prove thatl
|
ﬂ B 1—y2 |
dx ~ |1-x? - :
l
Ify= %h}xz —%ﬂ , then show that | -
2 B
dy dy_ I
: —5 tX—=-m°y =

Find all the points of discontinuity of the functidn

f(x) =[x on [1, 2), where [ ] denotes the greatest

integer function.
OR

Differentiate sin* %X V1-x? % W.rt.

|

|

|

|

2 :
cos? %ﬁxz |
. |

|

|

|

|

|

|

|

me

Evaluatef COS(X _a) Coix— b) dx
OR

Evaluate:jx(logx)2 .dx

X
Evaluatef 31

Using properties of definite integrals, evaludte?’-

xdx |

1
{)4—coszx' |

24.

25.

26.

The dot products of a vector with the veciorsk ,

i-2k andi+j+4k are 0,5 and 8 respectively.
Find the vector.
Find the equation of plane passing through the point
(1, 2, 1) and perpendicular to the line joining the
points (1, 4, 2) and (2, 3, 5). Also, find the perpen-
dicular distance of the plane from the origin.

OR
Find the equation of the perpendicular drawn from

the point P (2,41) to the liRe 2 = ¥*3-276
1 4 -9

A biased die is twice as likely to show an even num-
ber as an odd number. The die is rolled three times.
If occurrence of an even number is considered a suc-
cess, then write the probability distribution of num-
ber of successes. Also find the mean number of suc-
cesses.

Section C
Using matrices, solve the following system of equa-
tions:

1, 2
= +
X

=4
x10,yt0 2z 0.
Show that the volume of the greatest cylinder which
can be inscribed in a cone of height h and

—d,1 b ariwl
y z 7

dr
y

. ) .4
semivertical angla, is 27 ph®tarf a

OR
Show that the normal at any poipto the curve
X =acog+aqsingandy =asiqg— & cogjis ata
constant distance from the origin.
Find the area of the region: {(x, y):8y £ X,
Of£yEx+2;0£x£ 3}
Find the particular solution of the differential equa-

. . B y
tion (xdy-ydx)y .sin %@ = (ydx + xdy) x cos_,

given that y 9o when x = 3.

Find the equation of the plane passing through the
point (1, 1, 1) and containing the line

7 = (—3?+i+5€) + A(3?—i+5|2). Also, show

5



28.

29.
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that the plane contains the line

= (—?+2j+52)+)\(i,\— ZA— &A) .
A company sells two different products A and B.
The two products are produced in a common pPo-
duction process which has a total capacity of 500
man hours. It takes 5 hours to produce a unit of A
and 3 hours to produce a unit of B. The demand in
the market shows that the maximum number of urits
of A that can be sold is 70 and that of B is 125.
Profit on each unit of Ais Rs. 20 and on Bis Rs. 15.
How many units of A and B should be produced|to
maximise the profit. Form an L. P. P. and solvd it
graphically.
Two bags A and B contain 4 white and 3 black be%lls

and 2 white and 2 black balls respectively. From
bag A, two balls are drawn at random and then trans-
ferred to bag B. A ball is then drawn from bag B
and is found to be a black ball. What is the prob-
ability that the transferred balls were 1 white and
1 black?

OR
In an examination, 10 questions of true - false type
are asked. A student tosses a fair coin to determine
his answer to each question. If the coin falls heads,
he answers ‘true’ and if it falls tails, he answers
‘false’. Show that the probability that he answers at

: 121
most 7 questions correctly 5a

Answers

10.
11.

Csai '

8,3) R,(3,2)] Rbut(8 2 R.

ng_ 1m0
E COS*— CO%H—gg— CO%E
=4
4 Ol2a -1 40
-— O =00 6Ga= =—[]
a=3 g /-8 3 fa 30
125 (- |AlladjA|=]|A) 12.
X
+C
log5
ero - SINXISan o unction.
z (- sinxi dd function.)
4f+j
| =-3
b2 + c2

Forany (a, b) N x N, ab =ba

P (a, b) R (a, b). Thus R is reflexive.
Let (a, b) R (c, d) for any a, b, c] dN
\ ad=bc

b cb=dab (c,d)R (a b).

\ R s symmetric.

Let(a,b) R (c,d)and (c,d) R (e, )

fora, b, c,d, ef N

then ad = bc and cf = de

P adcf = bcde or af = ble (a, b) R (e, f)

\ Ris transitive.

Since, R is reflexive, symmetric and transitive,
R is an equivalence relation.

0l_2(Q

DZ+§D ;
L. H.S=tart £ 1g%ztanl%§

%1 4 9l

1
5]
=

SR

(|

1
N -
s
3
SR
HE

0 O 10
1 _lg"%ﬁzm 1 L0
= ~ cos 1 <~ [J= — cos j—1|:|
2 EH%ﬁZ% 2 A+-0
0 40

0 0

= = cos = =RHS
OR
sirrl(l—x)—ZSin’szE

2

6



Mathematics - Sample Question Papers and Answers

b sirrl(l—x)=1—2T + 2 sintx

= (1—x)=sin@2T +2 simtx) = cos (2 sirt x)

P (1-x)=cos (2) where sin*tx =a or x = sina
P (l-x)=1-2siha=1-2% \ 2¢-x=0
P x(2x-1)=0

P x=0 t
x=0,7

. 1 . . .
Since x =5 does not satisfy the given equation
\ x=0.

a(a2 +1) £b gc
1 ab? b(b2+1) ¢

13. LHS=—
e a2 b@  {é+)
a2+1 a2 at2
:a—zc b2  b2+1 b2
-t c? e c2+1

1+a°+ b2+ 2 1+ &+ P+ & 1+ &+ B+

_ b2 b2 +1 b?
c? c? c?+1
Rl® R1+R2+R3
1 1 1
2 2 2
=(1+a+peq |0 PrL D
C C c +1
1 00
2
=(1+&+P+0 b2 10
cc 0 1

=(1+&+P+d).1=(1+a++¢
14. LHL= "™~ f()=3a+b,

|
|
|
|
|
|
|
|
|
|
|
|
9
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
lim |
RHL=, 1+ f(x)=5a-2b,f(1)=11 |
|

15.

\ 3a+b=11------ (i)
5a-2b=11----- (ii)

Solving (i) and (i) we geta=3,b=2

PutX=uandy=v

du dv

= — + — =0 -----
\ u+v=4p i dx 0 (1)
_ l1du_y dy
logu=ylog uOIX-X+Iogx.dX
du dy
= = -1 el
\dx y. X +xV.Iogx.dX
ogv=xlogyp L. & =Xy
ogv=xlogyp |- =\ gx +1ogy

dv dy
— = -1 =2
\ OIX-xyx i +y. logy

dy dy
-1 7 x-1 —2 —
DeyYy.¥ +xVIogde+xy dX+yXIogy—0

16.

dy  y.xY"t+y*.logy

dx ~ xY.logx+xy* ™t
OR

dx ] .
at =a(-sint+tcost+sint)=atcost
dy . .
ot =b (cost +tsint—cost) =btsint
dy _b a7y b ey O
q tan th i seét q
d?y _ a1 . bsedt
e ac® L atcost a2t

fe(x)=0P —9+12x-3%=0

P (-3)(x-1)(x-3)=0

pb x=1x=3

\ The intervals are (¥, 1), (1, 3), (3¥). (Since

f(x) to be strictly decreasing iffx) < 0 and strictly

increasing if €(x) > 0)

Getting f (x) to be strictly decreasing in

(¥, 1)E (3,¥) and strictly increasing in (1, 3).
OR

Let (x,, y,) be a point on the given curve, the tan-

7
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gent at which passes through origin.

\ Slope of tangent -—yx—l ----- ()
1

Also, ¥ = 12¢ - 10%
dx
P slope of tangent = 12 10x* ----- (i)
pﬁ—122104 =12x3 - 10x°
x, = 12x7-10x*ory, = 12x° - 10x

P 4x3-2x>=12x°=12x%-10x°
Solvingtogetx=0or1-¥=0ie.,x=%1

Hence the required points are (0, 0), (1, 2)

-1,-2).
17.
and sifx + cogx — 2 sin x cos X =t

1
or sinxcosx=§ (1-9

dt
J1=i?

= V2 sint(sinx—cos x) + C
OR

X, ux+1)2 o dx

(x +1)2

\  Given integral =/2 | =2 .sin't+C

2
x X°+1

W dx=Je

Je

(x+1-1)

d
()2

= [e¥ dx-2f €.

04 1 O
U—- s dedx
Bl (x+1)°H

=e-2f

—e-2. % +C
x+1
[using Iex (f(x) +f'(x))dx= e f(x) + C].
18. The equation of the family of circles is
(x—af+(y-bf=9-—-(

d
b 2(x—a)+2(y—b)(% =0

d

(ii)

d’y
dx
g a
AL
. y
From —a)=———. —
(”),(X ) ﬂ dX
dx
Putting in (i) we get
0 f 0 f
B e RS
o dxb %ﬁz Lo tox g
O g%y O X 0 g%y O =9
— O I T .
O dx N O dx O

Given differential equation can be written as

,/(1+x2)(1+y2) +xy% =0

b X dx+ y dy =0
[1.,2
y - 1+X
\ g =dy = -J 2 xdx

1+y
Putting 1 + y=?and 1 + X=Vv?>we get ydy = udu
and xdx = vdv
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udu _ V.vdv vZ-1+1
\ Iu - IV2_1— 2_1 dv
n+t
=I5 2
B 1 v-1
u=-v-, log Vil +C

,/1+x -
V1 +x%+1

+C

or/1+y? =— Ji+x? - % log

20. Leta b and¢ be unit vector such thai+ b= ¢
|a+B| =1p 1=|a+B" =& +B2+2a b
=2+2a.b
) 2(5.5) =1-2=-] cceme
Now [a- 1’ =a2+B?-2ab=1+1-(-1)=3
b ‘é—B‘ -
21. Givenlines arg = (1+2)\)i+(-1+\A)j-k and

= (2+p) i+( 1+p)] tk
If lines are intersecting, then for some valué o
andm
1+2 =24m - (i)
=1+l ==1+m---- (i)
-1 =—m------ (iii) |
Solving (i) and (iii) we get = 1, m= 1, which
satisfy (i) hence the lines are intersecting and pcPlnt
of intersection is (3, 0, — 1). |
Let X denotes the random variable, ‘number of green

i

22.
balls’, |
X 0 1 2 3
|
5 100 51
T 42 21 14 |21 |
|

|A|:2(—1)—1(4)+3(1)=J3)
At=— adjA.
IAI
The cofactors are
Ay=-LA,=-4 A1

A, =5A,=23,A,=-11
A.=3, A§2—12 A,=-6

\ A—1:—1

Given equations can be written as

02 1 30 xXO [BO
0, 000 0
Eggz @orA X=B
7
\ X=A1.B
38 LB 5 CHER BOF
ieg __ 174 23 1@% _ 27
' Q 3H1T -11 - @ 14@
\ x=-6,y=-27,z=14
OR
o -1 20
LetA:% 2 then
-2 4
m -1 20 @@ 0 Qﬂ
R N
-2 4 0
m -1 20 gl 0 O
% 2 - Jo 1 oF
= A R®R -3
1 - 3 OE R®R-3R
M -1 20 El 0 Qa
% 1 -29_73 0 EA R « R
2 - 0 1
-1 20 Qg1 O OB
1 - 30 1
= A ® R -2
0 1 6 1—2@ RO R-2R

9
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Solving¥+y?=4and (x—&+y* =1

L 0 OE E_z 0 1%
1 - 30 1 /
= A ® R + we get x =—
% 0 1 gG z@ RER*R, 4

\ Required area

—ZDI\/"' x2 dx+j,/ x 2 de

O
0-2 0 10 :ZE}(wI4—x2+Zsin_lggZ
Henceat=[H9 2 - ? 4
6 1 -

+ﬁ7 1—(x—2) +1sm Y(x-2)

'ED]Q\\I
I

DADM O DBCN
\ AM =BN =x (say)

0 7.5
\ DM = ,/10% -x? = oL YIS ogin it
&l 8 4
1
Area (A) = (10 + 10 + 2x)/100-x? 01415 1 . 4010 1 nd
+F=.——+=sin %’-% —
08 4 40" 2 207

5m_15__ 1 it HY :
= TS sin %% 4sin %%sq. unit.

n

Let S =/ = (10 + xJ (100 - )

ds
ax “OP (10+XF(-29+(100-32(10+x)=0 | Here () = (- x-+2), h =22 -
P (10+Xxf(-2x+20-2x)=® x=5

2 zf(X)dX - L)+ f L)+ L+ 2h
2 =(10+x)(-4)+(20-4x)2(10+x) <0a ! = e e (LR )
X=5

\ For maximum area, x=5

+..+f[1+(n=1)h]]
=n”£nm% [4+@+3n+H+(@+6h+4R+ ...
+(4+(n-1)3h+(n-1)7

.3 n(n-1) ! n(n-1) (2n—])g

Maximum area = 1575 = 753 cni
25.

|

s _
7=
83
DQI:I
+
N w
I
S
Lo
o
I
=
[
BN
I
sk

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
= (10 +x) \/100-x2 :
|
|
|
|
|
|
t
|
|
|
|
|
|
|
|
|
|
|
|
|
|

10
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OR Py
Put x = sina and ,/x =sinb
Q
\ sirrléwl—x—\/; 1—X2§ :
2X-y+z+3=01
— il [oi _ i
= sim[sina cod — cos sirb) e, . 2)

=sim*[sin (@ —b)] =a —b =sin*x - sin* ,/x
1 Perpendicular distance (PQ)

\ Given integral :g(sin_1 X= sin‘lﬁ) dx

= J@22+(-12+(1% = /6 units
1 1
= fsintx dx-fsintVx dx Since Q is the mid point of RP
0 0
X+l y*3 _, z+4 _
\ oE-L T =4 =3
P x=-3,y=5,z=2
\ Image of Pis (-3, 5, 2).

28. Let number of executive class tickets to be sold, be
x and that of economy class be y.

1 1
:[x.sin_lx] L 2 dx
0 29 /1-x2

1# ixdx

01/1_X.2\/;.

T, 00 [1[ " 11 Jx
“BT272 [ &

- [x.sin_lﬁ]z +

\ LPP becomes:
Maximise Profit (P) = 1000x + 600y
Subjectto: % 0,y2 0

10-1-t2 . 2tdt
=—1+E{f [1-x=¢ dx=-2tdi] X +y£ 200
y3 4xor4x—-yEO

o 3

__1+j 1-12 dt =1 + 1-t2 += s|n 1t v x3 20
@ B A
X=20
1+ | o>

- 40 W& y =4x

27. Let Q be the foot of perpendicular from P to the 160 7 B (40, 160)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
|
|
|
|
|
|
|
|
|

plane and B, y, z) be the image of P in the plane.
\ The equations of line through P and Q is
x-1 _ y-3 _ z-4

2 -1 1

|

|

|

|

The coordinates of Q (for some valud dfare |

@ +1,4 +3,1 +4) |
Since Q lies on the plane : 0 ‘ : | ; M>X

|

|

y

|

\ 22 +1)-1(H +3)+( +4)+3=0
Solvingtoget =-1
\ Coordinates of foot of perpendicular (Q) aye  Getting vertices of feasible region as
(1.4 3) A (20, 180), B (40, 160), C (20, 80).

\/ x+y =200

1l
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Profit at A = Rs. 128000 |

Profit B = Rs. 136000 |
Profit at C = Rs. 68000 |

\  Max profit = Rs. 136000 for 40 executives arlld

160 economy tickets.
Let the events be defined as:
E,:Bag Ais selected
E,: Bag B is selected
E,:Bag Cis selected
A Ared ball is selected

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
E
B - ) Hed |
p%ﬁ/ +P(E,) P%’*/E%+PE3 PE“/E% |
|
13 |
- 37 +90. |
13,13,14 293 |
65 37 29 |
TS |
| L |
1. 6 |
2. 4 |
3. 27 |
2-k 3 |
4. 17.(. | g ¢ =0P k=17) :
5. 5x2 (- Order of AB is 2 x 5) |
|
6. sint |
b |
7. tanx |
& ~ — == = |
8. —(3|+21+1<) (-.-AB+BC+CA=0) |
- |
9 | =-9 (-.-a.bzo) |

09 A _-6
. 92 26 -4
10.1=-3 [F355°5 ]

11. Let x, y be any two elements of R (domain)
then f(x) =f(y)p 2¢-7=2y-7
P x¥=yb x=y
So, fis an injective function.
Lety be any element of R (co-domain).
\ f(x)=ybP 2¢-7=y

1
Dx3=%7bx=§/%7§5

Now for all y 1
1

_y+718 4 .
= %@3 | R (domain) such that

R (co-domain), there exists

3. o7

x)_f?; it ?; H-7

R B° 8
| - B
_Z.T—Y—y

so, fis surjective.
Hence, fis a bijective function.
OR

fog %@:f%%%:f(z):m:z

o 2ol -of-2] ] -
12. L.H.S.=tart1 +tan'2+ tar* 3
= n + T COt_12+E— cot 13
4 2 2
:%—tan %% tan %%
:%ﬂ %an 1%+tar3r%%

12
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11 . f(x)-f(3 . —(x=3)-0
05*5 0 Lfe@) =,y —(x—S() = (x_i =1
— tan El]—_l 1%_ . tan—l (l)
230 - f(x)-f(3) . (x-3)-0
= I S — I - _ =
RI43) me3* xX-3 Xgng x—-3 1
:57“ —%: - RHS \ Lf¢(3)* Rfe(3)
so, f(x) is not differentiable at x = 3.
-5 -50O03  -53 OR
13- A= @4 2P A= Er4 2HH4 2H ) o
% -y
029 -257 tan 2+y2%:a
“H20 24
2 —y2
A2—5A — 14 b Y =tanta (1)
X2 +y2
029 -25] D3 - El 00

Differentiating (1) w. r. t. X, we get

o) By ey
(x2+y2)2 =0

b 2x(x2+y2)—2y(>@+y2)%—ZX(XZ—YZ)

“H20 244 Er4 25 H) 1H

029 -251 (15 250 (314

0O
=Ho 240 Foo -1 Ho -14

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[29-15-14 - 25 25 @] [0 0O |
=Hoo+20t0 2410 147 H7O
Premultiplying & — 5A — 141 = 0 by A', we get |
A A2-5ATA—14A11=0 :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

dy
-2y (XZ—YZ)OT
or, A-51-14A'=0

1 073 —5D o5 0

orA-l-—A 5l)= 14%4 ZH HO _5%

132 -5

T1aHas -3

d
b d—i’ [ 2@y — 2% — 2%y + 2]
= — 28 — 2Xy? + 28 — 2xy?

2
dy 21 = ﬂ_ﬂ_l
b dx [-4xy]=—4xy b dx ~ -4x%y X

15. We know that*esin x and cos x functions are con-

0x-3 ifx=3 ) ! .
14, f(x)=|(x-3)p f(x E{' x-3), if x<3 tlnuoqs and differentiable gverywhere. Erodgct, sum
and difference of two continuous functions is again
||m fx) = —(x-3)=0 a continuous function, so f is also continuous in
Ot 5m0
||m f(X) - ||m (X 3) 0 @’ 4 H

andf(3)=3—3:0
I|m f(x) = I|m - f(x)=(3).

\ f(x) is continuous at x = 3.
For differentiability,

13
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Three cases arise:
s
b f %@ _f é%@

-1
Casel: —1<x< P p<pX<—E
\ Rolle’s theorem is applicable.

: _ _ P cospx<0D X cospx > 0
f¢(x) = & (Sin x — cos x) +’(cos X + sin X) = 2esin X

f¢(x) = 0P 2e&sinx=0
P sinx=0p x=0,p

Now T[D%, 571'%

\ The theorem is verified with x

Case ll: -~ <x<0b - & <px<0
asell: — <x -5 <Px
P cos px)>0P xcos px) <0

1 T
Caselll: 0<x<; b O<px<

P cospx>0b xcospx>0

16. Letx=25,xBx =25.2sdx=0.2 -5 0 Y
\ |= [ xcosrxdx+ [ —X cosdx+ [X coExdx

L p O 1 = - i i

ety =x ax 2Jx =%J25 10 atx = 25. )
dy [XsinTx L cosx Ol 12 [X sinx . coax [’

dy:& .Dx = Tt H L T[2 E_Zi-

_ 87 1 1

orDy = dx 10 pUnE= 0.8 [XSiNTX  cosX [12

\ /252 =y+Dy=5+0.02=5.02

2 S B el L
Let A be the area @ ABC in which AB = AC = x n s 0 Hemn i
and BC=a
%—%}+ 1 D+§2i+0%
1 + 2
\ A= BCxAD OB 2H ton
1 1 3 1
[ @ Ao R e
4 4
A X g x
‘LA:E-;-SX-% 18. ye’ dX:%eyﬂEdy
t 42,l4x2—a2 dt 0 O
X X
axx9 X
= 2_ .2 - y
4x a P~—a_ _p._a >C b % - Xe’ +ty
. a2 dy x
EILA =2 /3 ci/second. e’
= =3J3
dt %atx:a 3a°
dx dv

4 Letx=vyp cTy=v+y.cTy
17. 1= [ |x cogmx)|dx

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
| g
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

14
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\ dv  vy.e'+y

ty o=

VY gy y.e"

5 Q_vye"+y_v_vye"+y—vyeV 1
Yay = y.e¥ - y.e’ eV

dy
b edv="—
e'dv y

Integrating we get'e=log y + log C =log Cy

X
Substituting v =y we get

X
R log Cy.

L+y+R)dx+(x+x¥)dy=0
P x(1+xX¥)dy=—[1+y(1+X]dx

ﬂ B —1—y(1+x2) 1 1
Yo xind) T k)

dy 1 1
or —+—.y =—
dx  x x(1+x2

S—

de
\ LF. =feX =guox=x

\ The solution is

= xdx dx
y X__J'x 1+x2 . __Il+X2
=tantx+C
whenx=1,y=0

0=-tan(1)+Chp C=TY

N

\ xy=-—tanx +

0

a.b=0anda.¢t
P adbandalec
\ 3 is” tothe plane oy andg.

b 7 is parallel tobx ¢

Letz =k (BXE) . where k is a scalar.

\ 3=+%2 (BXE) .
21. Equation of plane passing through (0, - 1,-1) is
a(x-0)+b(y+1)+c(z+1)=0--(i)
(i) passes through (4, 5, 1) and (3, 9, 4)
P 4a+6b+2c=00r2a+3b+c=0---ii)
and 3a+ 10b +5¢c=0 ------ (iii)
From (ii) and (iii), we get

a b _ ¢
15-10 ~ 10-3 20- 9

b o :7b=1£1:k(say)

\ a=5k b=-7k, c=11k ---- (iv)

Putting these values of a, b, cin (i), we get

5kx -7k (y+1)+11k(z+1)=0
or5x—7y+11z+4=0---- (v)

Putting the point (— 4, 4, 4) in (v), we get
—20-28 + 44 + 4 =0 which is satisfied.

\' The given points are co-planar and equation of
planeis5x -7y + 11z + 4 =0.

3 1
22. HereP (H)=,,P(T)=,
Let X be the random variate, which can take values

0,1,2,3.
P (X = 0) = P (No tails) = P (HHH)
3.3.3 27

T4 4 4 64
P (X=1)=P (1 Tail) =P (HHT) + P (HTH) + P (THH)
331313133 27
= XXX X+ XX =

T4 4 4 4 4 4 4 4 4 64

15



Mathematics - Sample Question Papers and Answers

P (X =2) =P (2tails) = P (HTT) + P (THT) + P (TTH
03,1,1,1.31.1.13_

T T e
P(X=3)=P (3tails) =P (TTT)
1 1 1 1
47474  ea
Required. probability distribution is
X 0 1 2 3
oy 27 21 9 1
() 64 64 64 64
OR
1 1
For a fair coin, p (H) = and P (T) = where

H and T denote head and tail respectively.

Let the coin be tossed n times.
\ Required probability = 1 — P (all tails)

It has to be > 80%.
Total probability = 1

4
\' (i) has to be r5

P 1- >*Dn3

Operating C® C,-C, C3 ® C,—C,toget
(b+c)” & (b (b ¥
D= b*  (ar @
c? 0 (a+ b) -é
(b+d® a-b-c a b
—(a+b+9 b2 atb-c 0

c? 0 a+ b—

Operating R® R - (R, + R) to get

2bc  -2c -2b
2

D=(a+b+d b2 atc-b 0
c 0 a+ b—

1 1
C,®C+ C,C®CHLC

_ b> a+c —
=(a+b+0 atc c

a+b

(¢}
O_|O|\_)

=(a+b+d[2bc (&+ac +ab + bc - bc)]

=(a+tb+d(2bc)a(a+b+c
\ The falr coin has to be tossed 3 times for t’ne _ Ea+ - g(Zabc) ( )
desired situation. | 24. Letthe radius of circle be r and side of square be x.
(b+ 0)2 ab | \ 2pr+4x=k----(A)
23. D=| ab (a+ C)Z : LetA bezthe 2sum of the areas of circle and square.
ac b (a bz | \ A=pr2+x
Operating R® aR, R,® bR, R,® cR, to get : =p ék :xthxz [Using (A)]
a(b+ @2 dc | 5 5
- d
D= 1 b( a+ ()2 B c : = D(E}—+16:[2 8O(D+x2
abc | > {a I | g 4 B
N R S
) (b+ 0)2 : = —4T[ + X
anc 2 2
“apc | D, (&9 ) | dA _
c2 (a+ B | \ ix [0 + 32x — 8K] + 2x




25.

Mathematics - Sample Question Papers and Answers

1
= I [32x — 8Kk + §X]

dA
For optimisation& =0pb (32 +&x) =8k

k
PXZ g 0
d’A -
Wl 4 [32+&]>0P Minima

Putting the value of x in (A) we get

From (i) and (ii), x = 2r

OR
Let P (x, y) be the position of the Helicopter and
position of soldier at A (3, 2).

VAP= (k-3 +(y-2)7 = [(x-32+(x2)"
[\ y=x+2isthe equation of curve
LetAP=z=(x-3}+x*

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4+11  4+TT |
|
|
|
|
|
th

€

dz
p dx =2 (x-3) +4X

... dz
For optlmlsatlon& =0pbP 2¢+x-3=0

or(x—1)(2%+2x+3)=0pP x=1
[other factor gives no real values]

2Z
— =6xX+1>0P Minima

whenx=1,y=%+2=3
\ The required pointis (1, 3).

And distance AP 5/(1-3)? +(3- 9% = /5

1 sinx
= d
‘[sm x(5 4cox) X

y

sinx (5- 4cos<)

sinx

-J (1— cod x) (5~ 4 cox) o

dt

=—[7—>yv,— ,wherecos x =t, dt = —sin x dx
(-2)e-)

dt
el (1-1) (1+1) (5~ 4)
1 _ AL BLC
(1-t) (+t)(5-4) 1-t 1+t 5-4
P1=A1+t)(5-4)+B(1-1t)(5-4)
+C (L= ()

Let

1

Putting t=1in (i) we get A 5
. . 1
Puttingt=—1in (i) we get B is

. Sl 16
Putting t =, n (hwe getC = -

Eﬂ.dtldth dt O

\ ey Gl v - o
P REETRET EFaary e
01
O log| 1~ t\+flog\1+t\——log\5 4t\D+C
U
—Iog\l cosq—— log1+ cox\—— logs—4 cos|+ C
OR

=y d W\/ﬁ
e e

1-/x
:I\/ﬁ dx
dx Jx _
I\/ﬁ_.rﬁ dx = 1 I2
L= )2 O

=—2(1_X)% +Cor-21-x +C

17
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X | D St 200 1,,,5 40-100
= [— = 5 —0-O-;*x2+_si
|2_I\/ﬁ dx : m 2 Jso g 2 2 Bﬁ%
Let x = sirtg, dx = 2 sing cosq dq : %_ _1%%1_1 o B
| | = (Sin62sid co8dd _ | 3%2 2%‘@ ) %%
= o = 2[sin“6 dd |
. 5. 42 5 . _,0-10 . 1
7.3 =1+ osint=+1-2 -2-=
:I(l—cosze)deze—sm2 =q - sirgy cog) + C, : R AN R Rl = V- s Bl
. |
=simJx -v/x J1-x +C, | = LSt 2 g
| 2 25 5 H75H
\ 1=-2(1-%) —sin® Vx +J/xJ1-x +C |
| 27. Lines =21 = I A and R
:,ll—x[ﬁ—zl—sinlﬁ +C. | ' Iy mo T I2
26. Equations of curves are | y-Y2 -7 .
= = are coplanar if
1-%x, x<1 | M2 N2
+y=5andy=0 o1 |
x5 x | X2=X1 Y27Y1 22723
. | Iy my N |-
| |2 mo, n,
y=x-1 |
: -2 -1 0
c@1) | In this case > 1 3
! -1 2 5
g +y=g |
19 9[(1,0) (20 | =-2(5-10)+1(-15+5)+0=10-10=0
| \ Lines are coplanar.
| Equation of plane containing this is
: Xx+3 y-1 z-5
| 3 1 S1-0pssx_10y+5z=0
J | -1 2 5
Points of intersection are C(2, 1) and D (- 1, 2).| orx-2y+z=0.

| - .
Required Area = Area of (EABCDE) — Area qf 28. Letevents EE, E, E, and A be defined as fol

lows.
(ADEA) - Area of (ABCA) E, :Missing card is a diamond
E, ' Missing card is a spade
5 . 5 E, ' Missing card is a club
_ [5-x2 dx- [ (1-x) dX-J’(X-])dX E, ' Missing card is a heart
-1 -1 1 A : Drawing two diamond cards

0 y2d 2 of
~X->—0 -G—-x0O
B 24, § 8

1

P =P =P =P = —

= %\/5—7+gsin_l%ﬁ2 ® ® (@ &) 4
12 11
P%/Elg = aX%

1

18



Mathematics - Sample Question Papers and Answers

P, - PR B PR B B2 - SETIL

5m
1. =
P(E,). P
oFoyg e :
Al S ). PEME B T 0
B) /Ei 2. ﬁ,E%U %,T[E
1,13 12 3. x=1
4 51 50 4. |AG=+8
T 102x11+ 13 12+ 13 12 18 12 5. Al=
41 51.50 H .o
@COS)@
13x 12 13 13 o

|

|

|

|

|

|

|

|

|

|

|

|

|
= 3x13x 12+ 1 117 39+11 50° | )
29. Let x and y be the units taken of Food A aTL1 : ‘éx b‘

Food B respectively then LPP is, |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Minimise Z = 4x + 3y 9 ik

Subject to constraints 6

200x + 100 y* 4000 or 2x +y 40 10. 1 1 1

X +2y3 50 333

40x +40y® 1400 or x +y 35 11. ()¥al A, |a-a|=0is divisible by 4.

x3 0,y 0 \ Ris reflexive

A (i) a, bl A, (a, b)l Rb |a—Db|is divisible by 4.

P |b - a]is divisible by 4.
\ Ris symmetric

(i) a, b, cl A, (a b)l Rand (b, cj R

b |a—b|isdivisible by 4 and |b — c| is divisible by 4.

\' (@ - D) and (b — ¢) are divisible by 4 and so
(a=Db) + (b-c)=(a-c)is divisible by 4. Hence
la—c|is divisible by # (a, ¢)i R.
Hence R is transitive.
Hence R is an equivalence relation from (i), (ii)
and (iii).
Set of all elements of A, related to 1 is {1, 5, 9}.

12. Given equation can be written as

The corners of feasible region are tarrt O ZSlnX H- arrt %LE D<x< ™
A (50, 0), B (20, 15), C (5, 30), D (0, 40) [L-sin®x[J Licos 2
Z atA (50, 0) = 200, Z at B (20, 15) = 125, osink 2

ZatC (5,30) =110, Z at D (0, 40) = 120 cox - Cosx

\' Zis minimum at C (5, 30). -

\" 5 units of Food A and 30 units of Food B will P x=7

give the minimum cost which is Rs. 110. | OR

19



13.

Mathematics - Sample Question Papers and Answers

1
LHS = tanz (2tan'x + 2 tan'y)

., . . DX+ X+y
=tan (tan' x + tan y) = tan [tan* 5 E}] 1= xy
Given determinant can be written as
L -abc a{ b} ath
D:—b ab(at 9 -abc Dbta)
abc
ac(ar ) b B R - abc
b -bc ab+ ac ab ac
D:a—bC ab+bc —-ac ab b
ane actbc ber ac - ab
Rl ® Rl + RZ + R3

1 1 1
=(ab+bC+aCab+bC -—ac ab

ac+ bc ber ac - ab

1 0 0
D= (ab + bc + ac)?P* be - (ab be ac ab bc
ac+ bc 0 -(ab be
C,® C,-C
C,® C,-C
=(ab + bc + aé)

14.

Differentiating we get, -

Putting x = coa and y = co® we get
sina + sinb = a (cosa — cosh)

ook
e

P cot %ﬁgz—aba -b=2cot!(-a)

or cos'x — costy =2 cot! (- a)

1
+
\/1—x2 \/1—y2 dx

2
Dﬂ: 1oy .
dx 1-x2

15.

16.

10 O
dx X2+1H
2
_ m%“ X +1%h _ m.y
\/x2+1 \/x2+1
dy .
X2+1.~L =My —eeee
p dx =my 0]
d
\ X241, d—Z+ X ﬂ .l
x“x2+1 OX dx

p (x2+1)—+x— = myx%+1 dy

=m.my= n%y (Using i)

d2y dy
24+ 1) —2+Xx—= — =
or(x+1) I X i nty = 0.

O, 1<x<.2
f(X) =, 1Ex<2pb f(x)= B, V2sx</3
%, J3sx<2

Atx= /2 ,LHL=1 RHL=2

\' x= /2 isadiscontinuity of f (x).
Atx= /3,LHL=2,RHL=3

\ x= 3 is also a discontinuity of f (x).

ie., /2, /3 are two discontinuities in [1, 2)
OR

Lety = sin* 2xy/1-x*H and z = cos %T)(z%
Put x = sing weo get
y=simt(sin ) =2g=2sin*xand z = 2 taA x

dy _ 2 dz 2
dx 12 and&:

1+ x2

20
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1 2x+1 1

Sl0g] X1 e g
XS +X+1 27 X“+x+1

dy _ 1+x2

1

%Iog\x—l\—%log‘x2+x+1‘+if
171 :Icos(x—a) co§x— b) dx

) ;DZ dx
B3

1 sm[x a)-(x- b)]

_1[2x+1
~ sin(b-a)’ cog(x-a) co§x-b) o *'09\)( 1= *|09‘X2+X+1‘+_ta 1%@
1 Ebln(x a)co{x-h) cosx-a) si{x-b)0 T —x)d
sm(b a)J[pos(x a) co§x-h) cos(x—a) co§x- b)EdX 19. |:§4_XC(1);X :J(;4—(:O§in)ix)
gn(ﬁf[tan X= a tar(x b] dx ) m n—x)dx
- {)4—coszx
1
:sin(b—e) . [log |sec (x— a)| —log |sec (x — b)|] +,C nooq YA selx
- 2 _
OR b T oo? x KA e s
Iogx x2 e dt Puttan x =t
= dx = (lo . dx
I(ogx) xdx = ( QX) | | = 40t2+3/4 Seéx dx = dt

B 2

2 2 2
X 2 X X
= 7.(Iogx) —7Iogx+—4+c - non n_2
T 24327 43
= x° | 2| +1D o
- 7'509)() oxrogr e 20. Letthe required vector kg = xi +yj +zk
18, X - X \ é.(7—312)=0b x-3z=0 - ()
S x3-a1 (X 1)(X +x+1) -
a.(i-2%)=5p x-22=5 e (i

A, Bx+C X )
= -1 x2+x+1 a.(i+i+&)=8p x+y+az=8 - i
P x=AM+x+1)+Bx+C)(x-1)

P A+B=0,A-B+C=1andA-C=0

Solving (i) and (i) we getx =15,z=5
Putting in (iii) we gety = - 27

111 a-15-27+%.
DA—3uc—_310_3 . A
21. Herey = i+2j+k and
1 1 x-1
\ I= 3l g =gl 2, g X A=2-1)i+(3-4)j+(5- 2k =i-j+x

|
|
|
|
|
|
|
|
| =
|
|
|
|
|
|
|
|
|
|
|
|
|
|
9 2
=X .(Iogx)2 logx X—+I1 X— dx :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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\ Equation of plane ii.(f—f+3|2) Mean =SX P (X) = 4 2
27 '
= (?+2i+|2).(f —jA+3<A) =2 23. Given equation can be written as

orx-y+3z-2=0

|
|
|
|
|
| e
2 2 -1 1
Distance from origin = 15756 = 777 : i L DEES o
| % 1 1@ D:% orA.X=B
211 | BYD Q
or —— units H
11 |
OR : |A|I=1(4)+1(5)+1(1)=100\ X=A'.B
Any point on the given lineig (-5,4 —3,-9 +6) Cofactors are:
for some value df, this point is Q, such that P i% ~ ~ ~
A to the line. | A,=4 A,==5A,=1
P A4~ | AuT2 A0 A=-2
| A31:2’ A3:2:5’ A3:3:3
|
| 1%4 2 20
|\ a=0F° ©
S Q > : 1 2
V
B | (h/0
x+5_y+3_z+6 | B 04 2 2040 020
1 4 F | 0 yD_iD 0 ﬁ%ﬂ_ 0.0
_1 -
b(-7)1+@-7)4+(-0+7)(=9=0 | %@ Ogl -2 @ 1@
Pl =1 :

\ Qis (-4, 1, - 3) and equation of line PQjs p le y=-12=1
21 1 .
Xx=2 y-4 z+1

6 3 " 2 24. Let the radius of inscribed cylinder be x and its
height bey.
1
22. Getting P (odd number)? \' Volume (V) =px%y A

=p(h-yytarra.y

2
P (even number) ; . =ptarfa [y - 2hy +y]  _ A-y ) .
X
_ 2
ber”. dy =P tarfa [h?— 4hy + 3y] oy
X 0 1 2 3 5 ¢
N 0b 3¢ —dhy+R=0
1 6 12 8 - - -
PO | o oo = d

27 27 27 27

P 3(y-h)@y-h=0 y=hy=hg
6 24 24
X.PX)| 0 = | = | =

|
|
|
|
|
|
|
|
Let X be the random variable “getting an even nu[n-dV
|
|
|
|
|
|
27 | 271 | 27 |

22
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Since y = h is not possible y = A is the only
point.

3 213
S [? gx+2 8 25 =L u
53@ B 2 6

26. Given differential equat|on can be written as

2y
leyz =6y—4h=¢"5) ~4h=-2h<0
h v g Bsin Bf= By o PHeodYs) 0
\ y=3 is a maxima

Putting J =Vory=vx givesdy _V+Xﬂ
= 2i7ph3tarFa X dx dx

dv
OR \" (i) become v sin \%”X&% —Vsinv

d
d% = — a sing + a sing + & cosq = ag cos)

d . .
d%:acoq—acoqquwq:aqsm dv
b (vxsinv—xcosv)& =2vcosvV

dy _ _
p o targ\  slope of normal = — cqt VSiny — cos/

2
V COSV V__I§ dx

\' Equation of normal is

) cosH )
y - a(sing ~q cos) = - o' [x ~a (cos + g sin))

Simplifying we get x cog+y sip—a =0
Length of perpendicular from origin

P log|vcosv|=-2logx+logC

P x*.v.cosv=0Q xycos% =C

, 3
x=3,y=pgives C=—
E 2

= G20+ col0 - | a] (constant).

25. From figure we get points of intersection Bs
=—1,x=2 | 27. Letthe given point be A (1, 1, 1) and the point on
the lineis P (- 3, 1, 5).

|
Y
|
|
|
|
|
|
|
|
|
|
|
: =vcosv+%’+xﬂ% cos Vv
| dx
|
|
|
|
|
|
|
|
|
|
|
|
|

\' solution is 2xy co% =3

AP = —4i+4&
\' The vector to the plane is

(-4 +ak)x(d -7 - %)

\ Equation of plane is

F.(f—2i+I2) (I+j+k)( 2]+k) 0----- (i)
f 2 orx—-2y+z=0

|
|
|
|
|
|
|
| = 4i-g+ & or i-2+k
|
|
|
| 2 |
Required area X dX*g(X““Z) dx |
|

23
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29.

Mathematics - Sample Question Papers and Answers

Now, since(?—Zf—Sz)-(iA—ZiA*‘kA) =1+4-5=0|

\ Theliney = (—7+2i+52)+)\ (f—zf—ﬁ)is :

parallel to the plane.

Also, the point (- 1, 2, 5) satisfies the equation|of

plane as (- 1 —4 + 5) =1 point lies on plane.

Hence the plane contains the line.

Let x be the number of units of A and y be the num-

ber of units of B, which are produced.
\ LPPis Maximise Z = 20x + 15y
Subject to 5x + 3¢ 500
X£70
y£125
x30,y30

y=125

C (70, 50)
/\

1 / /I |
O 20 40 6080 1?)0\120
v/ N \

Getting vertices of feasible region as:
A (0, 125), B (25, 125), C (70, 50), D (70, 0)
Maximum profit = Rs. 2375 at B
\' Number of units of A = 25
Number of units of B = 125

Let the events are defined as:

E, :2white balls are transferred from A to B

E, :2black balls are transferred

|
|
|
|
|
|
|
|
l
I
|
I
l
l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

E, : 1 white and 1 black ball is transferred

A :1black ball is drawn from B

_ 4G 43_2 _ 3 _32 1
)=7c, =76 7 PB=7c, 767

_4C.3¢, 4
PE)= 7C, 7

PAE)= 2 =2 P(AE)= 5 =2,

N | =

P(A/E)zg=

P(Es). A

PE/A) = pE AAE)+ B RA B+ 8 PAS

1
X
2
2
=+
3

) 1
P (answer is true) 3

) 1
P (answer is false) 3

P (at most 7 correct) =1 —{P (8) + P (9) + P (10)}

where P (8) etc means probability of 8 correct an-
swers

1o B e B e |

0

1
:1_{45+10+1}m

. 56_1 7
710247

7121
128 ~ 128
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

VALUE BASED PROBLEMS

MATHEMATICS
CLASS-XII
RELATIONS AND FUNCTIONS

Prove that f: R — R is a bijection given by f(x) = +*+3. Find f (x). Does the truthfulness and
honesty may have any relation?

Set A={a,.a;.0;.a,.a:} and B = {b,.b.. b2.5,} when a;° and bi® Are school going students. Define a
relation from a set A to set B by x Ry iff v is a true friend of = .
If R= {{ay. b, ). (a5, by ). (ag, by, By, o). (. By ))

Is R a bijective function? Do you think true friendship important in life? How?

If h denotes the number of honest people and p denotes the number of punctual people and
a relation between honest people and punctual people is given as h = p+5. If P denotes the
number of people who progress in life and a relation between number of people who progress
and honest people is given as P = (h/8) +5. Find the relation between number of people who
progress in life and punctual people. How does the punctuality important in the progress of
life?

let A be the set of all students of class Xll in a school and R be the relation, having the same
sex on A, and then prove that R is an equivalence relation. Do you think, co-education may be
helpful in child development and why?

MATRICES & DETERMINANTS

Three shopkeepers A, B, C are using polythene, handmade bags (prepared by prisoners), and
newspaper’s envelope as carry bags. it is found that the shopkeepers A, B, C are using
(20,30,40) , (30,40,20,) , (40,20,30) polythene , handmade bags and newspapers envelopes
respectively. The shopkeepers A, B, C spent Rs.250, Rs.220 & Rs.200 on these carry bags
respectively .Find the cost of each carry bags using matrices. Keeping in mind the social &
environmental conditions, which shopkeeper is better? & why?

In a Legislative assembly election, a political party hired a public relation firm to promote its
candidate in three ways; telephone, house calls and letters. The numbers of contacts of each
type in three cities A, B & C are (500, 1000, and 5000), (3000, 1000, 10000) and (2000, 1500,
4000), respectively. The party paid Rs. 3700, Rs.7200, and Rs.4300 in cities A, B & C
respectively. Find the costs per contact using matrix method. Keeping in mind the economic
condition of the country, which way of promotion is better in your view?
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Q.8

Q.9

Q.10
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A trust fund has Rs. 30,000 is to be invested in two different types of bonds. The first bond
pays 5% interest per annum which will be given to orphanage and second bond pays7%
interest per annum which will be given to an N.G.O. cancer aid society. Using matrix
multiplication, determine how to divide Rs 30,000 among two types of Bonds if the trust fund
obtains an annual total interest of Rs. 1800. What are the values reflected in the question.

Using matrix method solve the following system of equations

X+2y+z=7
X—y+z=4
Xx+3y+2z=10

If X represents the no. of persons who take food at home. Y represents the no. of parsons
who take junk food in market and z represent the no. of persons who take food at hotel.
Which way of taking food you prefer and way?

A school has to reward the students participating in co-curricular activities (Category I) and
with 100% attendance (Category Il) brave students (Category lll) in a function. The sum of the
numbers of all the three category students is 6. If we multiply the number of category Il by 2
and added to the number of category | to the result, we get 7. By adding second and third
category would to three times the first category we get 12.Form the matrix equation and
solve it.

for keeping Fit X people believes in morning walk, Y people believe in yoga and Z people join
Gym. Total no of people are 70.further 20% 30% and 40% people are suffering from any
disease who believe in morning walk, yoga and GYM respectively. Total no. of such people is
21. If morning walk cost Rs 0 Yoga cost Rs 500/month and GYM cost Rs 400/ month and total
expenditure is Rs 23000.

(i) Formulate a matrix problem.

(ii) Calculate the no. of each type of people.

(iii) Why exercise is important for health?

Q.11

Q.12

An amount of Rs 600 crores is spent by the government in three schemes. Scheme A is for
saving girl child from the cruel parents who don’t want girl child and get the abortion before
her birth. Scheme B is for saving of newlywed girls from death due to dowry. Scheme C is
planning for good health for senior citizen. Now twice the amount spent on Scheme C together
with amount spent on Scheme A is Rs 700 crores. And three times the amount spent on
Scheme A together with amount spent on Scheme B and Scheme C is Rs 1200 crores. Find the
amount spent on each Scheme using matrices? What is the importance of saving girl child
from the cruel parents who don’t want girl child and get the abortion before her birth?

There are three families. First family consists of 2 male members, 4 female members and 3
children. Second family consists of 3 male members, 3 female members and 2 children. Third
family consists of 2 male members, 2 female members and 5 children. Male member earns Rs
500 per day and spends Rs 300 per day. Female member earns Rs 400 per day and spends Rs
250 per day child member spends Rs 40 per day. Find the money each family saves per day
using matrices? What is the necessity of saving in the family?



Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

CONTINUITY AND DIFFERENTIABILITY

A car driver is driving a car on the dangerous path given by

. 1=x™ x F
flad =4=—=."

| =%, 1m€N

Find the dangerous point (point of discontinuity) on the path. Whether the driver should pass that
point or not? Justify your answers.

APPLICATION OF DERIVATIVES

A car parking company has 500 subscribers and collects fixed charges of Rs.300 per subscriber
per month. The company proposes to increase the monthly subscription and it is believed
that for every increase of Re.1, one subscriber will discontinue the service. What increase will
bring maximum income of the company? What values are driven by this problem?

Check whether the function f(x) = «*** +sinx —1 is strictly increasing or strictly decreasing or
none of both on(—1.11. Should the nature of a man be like this function? Justify your answers.

-
If ¥ =x*—-=—, when x denotes the number of hours worked and » denotes the amount (in

Rupees) earned. Then find the value of x (in interval) for which the income remains
increasing? Explain the importance of earning in life?

If performance of the students ‘y’ depends on the number of hours ‘X’ of hard work done per
day is given by the relation.
y=4dx — %

Find the number of hours, the students work to have the best performance.
‘Hours of hard work are necessary for success’ Justify.

A farmer wants to construct a circular well and a square garden in his field. He wants to keep
sum of their perimeters fixed. Then prove that the sum of their areas is least when the side of
square garden is double the radius of the circular well.

Do you think good planning can save energy, time and money?

Profit function of a company is given as Fix} = ;— — — 300 where x is the number of units

produced. What is the maximum profit of the company? Company feels its social
responsibility and decided to contribute 10% of his profit for the orphanage. What is the
amount contributed by the company for the charity? Justify that every company should do it.

In a competition a brave child tries to inflate a huge spherical balloon bearing slogans against
child labour at the rate of 900 cubic centimeters of gas per second. Find the rate at which the
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radius of the balloon is increasing when its radius is 15cm. Also write any three values/life skill
reflected in this question.

In a kite festival, a kite is at a height of 120m and 130m string is out. If the kite is moving
horizontally at the rate of 5.2m/sec, find the rate at which the string is being pulled out at
that instant. How a festival enhance national integration.

An expensive square piece of golden color board of side 24 centimeters. is to be made into a
box without top by cutting a square from each corner and folding the flaps to form a box. What
should be the side of the square piece to be cut from each corner of the board to hold maximum
volume and minimize the wastage? What is the importance of minimizing the wastage in
utilizing the resources?

A student is given card board of area 27 square centimeters. He wishes to form a box with
square base to have maximum capacity and no wastage of the board. What are the dimensions
of the box so formed? Do you agree that students don’t utilize the resources properly? Justify.

INTEGRATION

Evaluate, [= dx, Discuss the importance of integration (unity) in life.

APPLICATIONS OF INTEGRALS

A farmer has a piece of land. He wishes to divide equally in his two sons to maintain peace
and harmony in the family. If his land is denoted by area bounded by curve v* =4x and x =4
and to divide the area equally he draws a line x = a.what is the value of a?

What is the importance of equality among the people?

A circular Olympic gold medal has a radius 2cm and taking the centre at the origin, Find its
area by method of integration. What is the importance of Olympic Games for a sportsman
and why?

Olympic game is a supreme platform for a sportsman. In Olympic Games all countries of the
world participate and try their best and make their country proud.

A poor deceased farmer has agriculture land bounded by the curve y= cosx, between x =0
and x=2 m. He has two sons. Now they want to distribute this land in three parts (As already
partitioned).Find the area of each part. Which parts should be given to the farmer & why?
Justify your answer.

If a triangular field is bounded by the lines x+2y = 2, y-x = 1 and 2x+y = 7Using integration
compute the area of the field

(i)If in each square unit area 4 trees may be planted. Find the number of trees can be planted
In the field.
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(ii)Why plantation of trees is necessary?

DIFFERENTIAL EQUATIONS

.

Solve the differential equation (x + 2y*) ===y

{29

o |

Given that when x=2, y=1.If x denotes the % of people who are Polite and y denotes the % of
people who are intelligent. Find x when » = 2%,
A polite child is always liked by all in society. Do you agree? Justify.

f—;— -—_-0 where x denotes the percentage population living in a city & y denotes the area for

living a healthy life of population. Find the particular Solution when x = 100,y = 1,
Is higher density of population is harmful? Justify yours answer.

VECTORS & 3-DIMENSIONAL GEOMETRY

considering the earth as a plane having equation 3x + %v — 10z + 133 = 0, A monument is
standing vertically such that its peak is at the point (1, 2, -3). Find the height of the
monument.

How can we save our monument?

Let the point p (5, 9, 3) lies on the top of Qutub Minar, Delhi. Find the image of the point on

the line
Do you think that the conservation of monuments is important and why?

Two bikers are running at the Speed more than allowed speed on the road along the Lines
F =i+ j—k+ A(3i-j)and

Fo=40 kL u(2i+3k)

Using Shortest distance formula check whether they meet to an accident or not? While
driving should driver maintain the speed limit as allowed. Justify?

LINEAR PROGRAMMING PROBLEMS

A dietician wishes to mix two types of food in such a way that the vitamin content of the
mixture contain at least 8 unit of vitamin A and 10 unit of vitamin C. Food | contains 2unit/kg
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of vitamin A and 1unit/kg of vitamin C, while food Il contains | unit/kg of vitamin A and
2unit/kg of vitamin C. It cost Rs.5.00 per kg to purchase food | and Rs.7.00 per kg to produce
food Il. Determine the minimum cost of the mixture. Formulate the LPP and solve it.

Why a person should take balanced food?

A farmer has a supply of chemical fertilizers of type ‘A” which contains 10% nitrogen and 6%
phosphoric acid and type ‘B’ contains 5% of nitrogen and 10% of phosphoric acid. After soil
testing it is found that at least 7kg of nitrogen and same quantity of phosphoric acid is
required for a good crop. The fertilizers of type A and type B cost Rs.5 and Rs.8 per kilograms
respectively. Using L .P.P, find how many kgs of each type of fertilizers should be bought to
meet the requirement and cost be minimum solve the problem graphically. What are the side
effects of using excessive fertilizers?

If a class XII student aged 17 years, rides his motor cycle at 40km/hr, the petrol cost is Rs. 2
per km. If he rides at a speed of 70km/hr, the petrol cost increases Rs.7per km. He has Rs.100
to spend on petrol and wishes to cover the maximum distance within one hour.

Express this as an L .P.P and solve graphically.

. What is benefit of driving at an economical speed?
. Should a child below 18years be allowed to drive a motorcycle? Give reasons.

Vikas has been given two lists of problems from his mathematics teacher with the instructions
to submit not more than 100 of them correctly solved for marks. The problems in the first list
are worth 10 marks each and those in the second list are worth 5 marks each. Vikas knows
from past experience that he requires on an average of 4 minutes to solve a problem of 10
marks and 2 minutes to solve a problem of 5 marks. He has other subjects to worry about; he
cannot devote more than 4 hours to his mathematics assignment. With reference to manage his
time in best possible way how many problems from each list shall he do to maximize his
marks? What is the importance of time management for students?

An NGO is helping the poor people of earthquake hit village by providing medicines. In order
to do this they set up a plant to prepare two medicines A and B. There is sufficient raw material
available to make 20000 bottles of medicine A and 40000 bottles of medicine B but there are
45000 bottles into which either of the medicine can be put. Further it takes 3 hours to prepare
enough material to fill 1000 bottles of medicine A and takes 1 hour to prepare enough material
to fill 1000 bottles of medicine B and there are 66 hours available for the operation. If the
bottle of medicine A is used for 8 patients and bottle of medicine B is used for 7 patients. How
the NGO should plan his production to cover maximum patients? How can you help others in
case of natural disaster?

PROBABILITY
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Probability of winning when batting coach A and bowling coach B working independently are
% and % respectively. If both try for the win independently find the probability that there is a
win. Will the independently working may be effective? And why?

A person has undertaken a construction job. The probabilities are 0.65 that there will be
strike, 0.80 that the construction job will be completed on time if there is no strike and 0.32
that the construction job will be completed on time if there is strike. Determine the
probability that the construction job will be completed on time. What values are driven by
this question?

A clever student used a biased coin so that the head is 3 times as likely to occur as tail. If the
coin tossed twice find the probability distribution and mean of numbers of tails. Is this a good
tendency? Justify your answer.

A man is known to speak truth 5 out of 6 times. He draws a ball from the bag containing 4
white and 6 black balls and reports that it is white. Find the probability that it is actually
white?

Do you think that speaking truth is always good?

A drunkard man takes a step forward with probability 0.6 and takes a step backward with
probability 0.4. He takes 9 steps in all. Find the probability that he is just one step away from
the initial point. Do you think drinking habit can ruin one’s family life?

If group A contains the students who try to solve the problem by knowledge, Group B
contains the students who guess to solve the problem Group C contains the students  who
give answer by cheating. If n (A) = 20, n (B) = 15, n(C) = 10, 2 Students are selected at random.
Find the probability that they are from group c. Do you think that cheating habit spoils the
career?

In a school, 30% of the student has 100% attendance. Previous year result report tells that
70% of all students having 100% attendance attain A grade and 10% of remaining students
attain A grade in their annual examination. At the end of the year, One student is chosen at
random and he has an A grade. What is the probability that the student has 100%
attendance? Also state the factors which affect the result of a student in the examination.

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is six. Find
the probability that it is actually a six. Write any three benefits of speaking the truth.

There are 20 People in a group. Out of them 7 people are non —vegetarian, 2 people are
selected randomly. Write the probability distribution of non—vegetarian people. Explain
whether you would like to be vegetarian or non- vegetarian and why? Also keeping life of
animals in mind how would you promote a person to be vegetarian?

Two third of the students in a class are sincere about their study and rest are careless
Probability of passing in examination are 0.7 and 0.2 for sincere and careless students
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respectively, A Student is chosen and is found to be passed what is the probability that he/she
was sincere. Explain the importance of sincerity for a student.

A company has two plants of scooter manufacturing. Plant | manufacture 70% Scooter and
plant II manufactures 30%. At plant | 80% of the scooter’s are maintaining pollution norms
and in plant I 90% of the scooter maintaining Pollution norms. A Scooter is chosen at random
and is found to be fit on pollution norms. What is the probability that it has come from plant
II. What is importance of pollution norms for a vehicle?

A chairman is biased so that he selects his relatives for a job 3 times as likely as others. If
there are 3 posts for a job. Find the probability distribution for selection of persons other than
their relatives.

If the chairman is biased than which value of life will be demolished?

A manufacturer has three machine operators A (skilled) B (Semi- skilled) and C (non-
skilled).The first operator A Produces 1% defective items where as the other two operators B
and C produces 5% and 7 % defective items respectively. A is on the job for 50% of time B in
the job for 30% of the time and C is on the job for 20 % of the time. A defective item is
produced what is the probability that it was produced by B? What is the value of skill?

In a group of 100 families, 30 families like male child, 25 families like female child and 45
families feel both children are equal. If two families are selected at random out of 100 families,
find the probability distribution of the number of families feel both children are equal. What is
the importance in the society to develop the feeling that both children are equal?

In a group of 200 people, 50% believe in that anger and violence will ruin the country, 30% do
not believe in that anger and violence will ruin the country and 20% are not sure about
anything. If 3 people are selected at random find the probability that 2 people believe and 1
does not believe that anger and violence will ruin the country. How do you consider that anger
and violence will ruin the country?

In a group of students, 200 attend coaching classes, 400 students attend school regularly and
600 students study themselves with help of peers. The probability that a student will succeed in
life who attend coaching classes, attend school regularly and study themselves with help of
peers are 0.1, 0.2 and 0.5 respectively. One student is selected who succeeded in life, what is
the probability that he study himself with help of peers. What type of study can be considered
for the success in life and why?
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RELATIONS AND FUNCTION
f(x) =Cx — 303,

Truthfulness and honesty among people may have the bijective (one-one onto) relation as
people who are honest usually truthful and vice versa.

Neither one-one nor onto hence not bijective
Yes, true friendship makes life easier.
P=_:—;E’
=
Punctuality develops discipline in life and hence progressive in life.

The relation R is reflexive, symmetric and transitive .Co-education is very helpful because it
leads to the balanced development of the children and in future they become good citizens.

MATRICES & DETERMINANTS

[Polythene=Re.1]

[Handmade bag =Rs.5]

[Newspaper’s envelop=Rs.2]

Shopkeeper A is better for environmental conditions. As he is using least no of polythene.
Shopkeeper B is better for social conditions as he is using handmade bags (Prepared by

prisoners).

Cost per Contact:

Telephone = Rs0.40

House calls = Re1.00

Letters =Rs0.50

Telephone is better as it is cheap.

Rs.15000 each type of bond.

(i) Charity.

(ii) Helping orphans or poor people.
(iii)Awareness about diseases.

X=3,Y=1,2=2
Food taken at home is always the best way.

X+y+z=6, x+2z=7, 3x+y+z=12 where x,y,z represent the number of students in categories |11,
respectively.

X=3, y=1, z=2

Participating in co-curricular activities is very important. It is very essential for all round
development.
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Ans.10 (i) x+y+z=70, 2x+3y+42z=210, Sy+42=230
(i) x=20, y=30, z=20
(iii) Exercise keeps fit and healthy to a person.

Ans.11  Rs300crores, Rs200crores and Rs100 crores
(i) Our In country, male population is more than female population.
(ii)  Itis essential for a human being to save the life of all.

Ans.12 Rs880, Rs970, Rs 500. Saving is necessary for each family as in case of emergency our saving
in good time helps us to survive in bad time.

CONTINUITY AND DIFFERENTIABILITY

Ans.13 [Point of Discontinuity x = 1]
No, because
Life is precious. Or
Drive carefully.
APPLICATION OF DERIVATIVES

Ans.14 Increase of Rs.100 monthly subscription for Max. Income of the company.
1. The sharing (2-3 persons on the same route) will be promoted.
2. Decrease pollution
3. Decrease vehicle density on road.
4. Saving of energy.

Ans.15 [Neither strictly increasing nor strictly decreasing].
Yes, because strictness in not always good in life.

Ans.16 x e (5,o)

To support the family, regular increasing income is must.

Ans.17 4 hours per day. By hard work, we can create skill in using the things Learnt by us. So we
Don’t make mistake in the competition when the things are asked.

Ans.18 Yes, every work done in a planned way proves to be more fruitful.
If a student makes a planning for his studies he can do wonders.

Ans.19 Maximum profit = Rs76 when x=240.
Yes it is good for society

Ans.20 15/2mt Cm. /Sec.
(i) Bravery
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(ii) Awareness about child labour
(iii) Right of a child

Ans.21 4.8m/sec.
In a festival many people participated with full happiness and share their lives and enjoy it.

Ans.22 4 centimeters. As our country is still developing and most of the Indian people are from the
middle class, so we should utilize our resources in proper way. Students should buy only
those books which they feel really important. Instead of buying books for only one or two
chapters. They should borrow it from the library.

Ans.23 length of square base is 3 centimeters and height of the box is 1.5 centimeters. Yes, | agree
that students don’t utilize the resources properly. They get various notes photocopies and
waste one side of the paper. Whereas other side of paper can be utilized for making
comments on those notes.

INTEGRATION

Ans.24 — -log| x* +1j+tan tx +C

1. United we stand, divided we fall.
2. Union is strength.
APPLICATIONS OF INTEGRALS

Ans.25 a = (16113, Equality helps to maintain peace and harmony in all aspect of society
Ans.26 4mem?t

Ans.27 1,2,1
1. Respect the parents
2. Help the elders (parents)

Ans.28 Area of the field= 6 Sqg. unit
(i) 24 trees
(ii) Plants provide us oxygen and play major role in rain, so plantation is essential for all

human beings.
DIFFERENTIAL EQUATIONS

Ans.29 x = 2y, 8. Yes polite child has a peaceful mind and peaceful mind grasps the ideas easily and
understand the complicated concept

Ans.30 [xy = 100]
Yes, as the population increases area for living decreases, that is very harmful for us.
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VECTORS & 3-DIMENSIONAL GEOMETRY

Ans.31 (i) = Units
(i) We should not harm any monument.

(iii) We should not write anything on it.
(iv) We should respect our national heritage.

Ans.32 The point of image is (3, 5, 7)
Conservation of monuments is very important because it is a part of our history and their
contribution.

Ans.33 S.D =0, this means they meet to an accident.
If a driver follow speed limit there will be minimum chance of accident.

LINEAR PROGRAMMING PROBLEMS
Ans.34 Minimum cost = Rs. 38.00

x=2, y=4
Balanced diet keeps fit, healthy and disease free life to a person.

Ans.35 Type A fertilizers = 50 kg, Type B = 40 kg. Minimum cost =Rs. 570/-
infertility of land.

Excessive use of fertilizers can spoil the quality of crop also it may cause.

Ans.36 1. Ma_x. =X +Yy,

2x+7y= 100,
X=0,y=0

Where x & y represents the distance travelled by the speed of 40km/hr & 70 km/h

respectively.

1. X=1560/41Km., y= 140/41Km.

2. It Saves petrol. It saves money.

3. No because according to the law driving license is issued when a person is above the 18
years of age.

Ans.37 20 problems from first list and 80 problems from second list. Students who divide the time
for each subject per day according to their need don’t feel burden of any subject before the
examination.

Ans.38 10500 bottles of medicine A and 34500 bottles of medicine B and they can cover 325500
patients. We should not get panic and should not create panic in case of natural disaster.
Must have the helpline numbers of government agencies and NGO working in case of Natural
Disaster.
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PROBABILITY
Ans.39 ’—]
1. Chances of success increase when ideas flow independently.
2. Hard work pays the fruits.
Ans.40 [0.488]

Peace is better than strike. As the probability of completion of job on time if there is strike is
less then %.

Ans.41
X 0 1 2
P(x) = ° L
16 16 16
Mean =—

1. No, it may be good once or twice but not forever.
2. Honesty paysin along run.

Ans.42 — , speaking truth pays in the long run. Sometimes lie told for a good cause is not bad.
Ans.43 126 x (0.6)°(0.4)* or 126(0.24)*

Yes, addiction of wine or smoking is definitely harmful for a person and its family.
Ans.44 (i) —

(ii) Yes, because a cheater finds it to do any work independently. But it is harmful in long run.

Ans.45 3/4

Factors :-(i) Regular study
(ii) Hard work
(iii) Good memory
(iv) Well time management
(v) Writing skills

Ans.46 3/8
(i) It gives positive thinking &satisfaction

(ii) Everyone loves it.
(iii) It is good life skill
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Ans.47

A 350 350 250

| would like to be a vegetarian because vegetarian food is much easier to digest than non
vegetarian (may be given other reason) Or For non- vegetarian food we have to kill animals
this is not good thing because everybody has right to survive, etc.

Ans.48 E

A Student is future of a country. If a student is sincere then he/she can serve the country in a

better way.
Ans.49 5—
Pollution free environment minimize the health problems in the human being.

Ans.50

=1

2 g
P(x) “J 1

214 °
Elm'_\

64 64

Values lost by chairman —
Honesty, Integrity

Ans.51 — , skilled person can complete a work in better way than other person

Ans.52

X 0 1 2

P(X) II..-E.- 2%";_; II..-i__
\20 \ 20

To maintain the ratio of male and female equally. This is important to consider both children

are equal.

Ans.53 0.225, People in anger cannot use their presence of mind and become violent and destroy
public property in riots which is indirectly their own property.
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Ans.54 0.75 self studies with the help of peers is best as through it students can get the knowledge in
depth of each concept. But students should be regular in school and if they feel need they
could join different classes.



