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FOREWORD

An innovative education program has been initiated by ST & SC Development
Department, Govt. of Odisha for the students appearing in +2 Science and Commerce
examination pursuing studies in the ST & SC Development Department Schools (EMRS &
HSS) to ensure quality education at +2 level.

In this regard it is to mention that an Academic Performance Monitoring Cell (APMC)has
been set up in SCSTRTI to monitor the Training and Capacity Building of Teachers of SSD
Higher Secondary Schools and Ekalabya Model Residential Schools (EMRS) to enhance
quality education for better performance of the students appearing +2 Science and
Commerce examination.This effort by APMC will certainly help the students to equip
themselves for appropriate answering the question in the examination in an efficient
manner.

In order to materialize the effort, thebest ofsubject experts of the state have been roped
into formulate self-contained and self-explanatory "Work book cumQuestions Bankwith
Answers" as per the syllabi of CHSE,Odisha.They have tried to make the material as far as
activity based and solution based as possible.This novel effort is first of its kind at +2 level
in Odisha.

[ would like to extend my thanks to Prof.(Dr.) A.B. Ota, Advisor-Cum-Director and Special
Secretary, SCSTRTI and the team of Subject experts for their sincere effort for bringingout
the study materialsin quick time.

Hope, these study materials will be extremely useful for the students appearing the +2
examination in Science and Commerce of our SSD Schools.

M ——

Ranjana Chopra
Principal Secretary
ST & SC Development Department
Govt. of Odisha




PREFACE

The ST and SC Development Department, Government of Odisha, has initiated an
innovative effort by setting up an Academic Performance Monitoring Cell (APMC) in
Scheduled Castes and Scheduled Tribes Research and Training Institute (SCSTRTI) to
monitor the Training and Capacity Building of teachers of SSD Higher Secondary Schools
and Ekalavya Model Residential Schools (EMRS) and to ensure quality education of
students studying at +2 level under the administrative control of the ST & SC
Development Department. This innovative programme is intended to ensure quality
education in the Higher Secondary Level of the schools of the ST & SC Development
Department.

Since the introduction of +2 Science and +2 Commerce stream by the Council of Higher
Secondary Education, Odisha, there was a great demand to cater to the needs of the
students appearing the +2 Examination. But no organisation or institute has taken the
initiative to fulfil the needs of the students appearing the +2 examination. Realizing the
necessities and requirements of students to perform better and secure better marks in
the examination and proper pattern of answering the question in a scientific way, the
APMC under the banner of SCSTRTI has taken the initiative for the first time in Odisha to
prepare Questions Banks in Physics, Chemistry, Botany, Zoology, Mathematics, IT, English
& Odia of the Science Stream and all the disciplines of the Commerce stream in line with
the Syllabus of the Council of Higher Secondary Education (CHSE).

These questions banks are first of this kind in Odisha, as per syllabi of CHSE and are self
contained and self explanatory. The subject expert, who are the best in their respective
subjects in the state have been roped in for the exercise. They have given their precious
time to make the question banks as activity based and solution based as possible.

[ take this opportunity to thank all the subject experts of different subjects for rendering
help and assistance to prepare the question banks within a record time. I hope, this
material will be extremely useful for the students preparing for the +2 examination in

different subjects of Science & Commerce streams.

Prof. (Dr.) A.B. Ota
Advisor cum Director & Special Secretary
SCSTRT], Govt. of Odisha
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Mathematics

MATHEMATICS (2" Year) Syllabus

General Imstructions :

1.

All questions are compulsory in Group A, which
are very short answer type questions. All
questions in the group are to be answered in
one word, one sentences or as per exact
requirement of the question. (1x10=10 Marks)

Group-B contain 5(five) questions and each
question have 5 bits, out of which only 3 bits
are to be answered (Each bit caries 4 Marks)
(4 x15=60 Marks)

Group-C contains 5(five) questions and each
question contains 2/3 bits, out of which only
1(one) bit is to be answered. Each bit caries 6
(six) Mark (6x5 =30 Marks)

UNIT - I : Relations and Functions

1.

Relations and Functions

Types of relations ; reflexive, symmetric,
transitive and equivalence relations. One to one
and onto functions, composite functions,
inverse of function. Binary operations.

Inverse Trigonometric Functions

Definition, range, domain, principle value
branch. Graphs of inverse trigonometric
functions. Elementary properties of inverse
trigonometric functions.

Linear Programming

Introduction, 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
(bounded and unbounded), feasible and
infeasible solutions, optimal feasible solutions
(up to three non-trivial constraints).

UNIT -1l : Algebra

1.

Matrices

Concept, notation, order, equality, types of
matrices, zero and identity matrix, transpose of
a matrix, symmetric and skew symmetric
matrices. Operation on matrices; Addition and
multiplication and multiplication with a scalar.
Simple properties of addition, multiplication and
scalar multiplication. Non commutativity of
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).

Determinants

Determinant of a square matrix (up to 3 x 3
matrices), properties of determinants, minors,
co- factors 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.

Probability

Conditional probability, multiplication theorem
on probability. Independent events, total
probability, Baye's theorem, Random variable
and its probability distribution, mean and
variance of random variable. Independent
(Bernoulli) trials and Binomial distribution.

UNIT-IIl : Differential Calculus

1.

Continuity and Differentiability

Continuity and differentiability, derivative of
composite functions, chain rule, derivatives of
inverse trigonometric functions, derivative of
implicit functions. Concept of exponential and
logarithmic functions.

Derivatives of logarithmic and exponential
functions. 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 interpretation.

Applications of Derivatives

Applications of derivatives : rate of change of
bodies, increasing and decreasing functions,
tangents and normals, use of derivatives in
approximation, maxima and minima (first
derivative test motivate geometrically and
second derivative test given as a provable tool).
Simple problems (that illustrate basic principles
and understanding of the subject as well as real-
life situations).
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UNIT-IV Integral Calculus

1.

Unit

Integrals

Integration as inverse process of differentiation.
Integration of a variety of functions by
substitution, by partial fractions and by parts,
Evaluation of simple integrals of the following
types and problems based on them.

dx dx dx
sziaz ’jaz—xz’-[axz +bx+c

.f dx I pX +Q dx.
ax’> +bx+c’? ax®? +bx+c

dx, J\/a + x2dx,

J‘ pX+q
ax?+bx+c

f\/x2 —a?dx,
J\/axz +bx + cazdx,j(px +q)Vax® +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

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

Differential Equations.

Definition, order and degree, general and
particular solutions of a differential equation.
Formation of differential equation whose
general solution is given. Solution of differential

Question Bank with Answers

equations by method of separation of variables,
solutions of homogeneous differential equations
of first order and first degree. Solutions of linear
differential equation of the type :

dy .

&Jr PY =0, where p and q are functions of x

or constants.

X
@ﬂL PX=Q, where p and q are functions of y

or constants.

UNIT - V : Vectors and Three-Dimensional

Geometry
Vectors

Vectors and scalars, magnitude and direction
of a vector. Direction cosines and direction
ratios of a vector. 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. Definition, Geometrical
Interpretation, properties and application of
scalar (dot) product of vectors, vector (cross)
product of vectors, scalar triple product of
vectors, Coplanarity of three vectors.

Three - dimensional Geometry

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

*k%k

QUESTION PATTERN OF CHSE

Topic

Relations and Functions & Linear Programming

Algebra and Probability
Differential Calculus
Integral Calculus
Vector 3-D Geometry
Total

Marks No. of Periods
20 45
20 45
20 45
20 45
20 45
100 220
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CHSE QUESTION PAPERS WITH ANSWERS

2019 to 2017

2019 (A)

Full Marks : 100

1.

Time : 3 hours

The figures in the right-hand margin indicate marks.
Answer the questions of all the Groups as directed.
Electronic gadgets are not allowed in the Examination Hall

GROUP -A

(Marks : 10)
Answer all questions : [1x10=10]
(@ If o(x)=f(x)+f(1-x), f"(x)=0 for

1
0<x<1 thenis X= 5@ point of maxima
or minima of ¢(x) ?

If f is an odd function, then write the value of
J-a f(sinx)
-2 f(cos x)+ f(sin® x)

Write the order of the differential equation
whose solution is given by

y=(c,+¢,)cos(x+cC,)+c,e**
where c,, c,, c,, ¢, and c, are arbitrary
constants.

If a=b+c, then write the value of
a.(b x c)..

Write the value of k such that the line

x-4 y-2 z-Kk
1 1 2
2Xx—-4y+z=T7.

lies on the plane

If Ris relation on Asuch that R=R™", then
write the type of the relation R.

Write the value of cos™ cos(3n/2).

1+X X NG

x 1+x X

x? X  1+x

If

=a+bx+cx?+dx® +ex? +fx°

then write the value of a.

(i) Let A and B be two mutually exclusive
1
events such that P(A):E and P(B)=
Write the value of P(AnB).

1
3

() If f'(2°)=0 and f'(27)=0, then is f(x)
continuous atx=27?

GROUP -B
(Marks : 60)
Answer any three questions :

(a) Prove that

cos™ [—b+acosxj = 2tan1[ a-b tanlj

[4x3=12]

a+bcosx a+b 2

(b) Two types of food X and Y are mixed to
prepare a mixture in such a way that the
mixture contains at least 10 units of vitamin
A, 12 units of vitamin B and 8 units of
vitamin C. These vitamins are available in
1 kg of food as per the table given below :

Vitamin
Food A B C
X 1 2 3
Y 2 2 1

1 kg of food X costs ¥ 16 and 1 kg of food
Y costs ¥ 20. Formulate the LPP so as to
determine the least cost of the mixture
containing the required amount of vitamins.

(c) Construct the multiplication table X, on the
set {1, 2, 3, 4, 5, 6}. Also find the inverse
element of 4 if it exist.
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3.

(d)

Let R be a relation on the set R of real
numbers such that o Rb ifa-bis aninteger.
Test whether R is an equivalence relation. If

so, find the equivalence class of 1 and .

2
(e) Solve: 2tan™(cosx)=tan™' (2cosec x)
Answer any three questions : [4x3=12]

(a)

(b)

(c)

(d)

Answer any three questions :

(a)

(b)

(c)
(d)

Find the probability distribution of number
of heads in 3 tosses of a fair coin.

(1 2 0
If A= 0 1 3|, thenverifythat A+ A’
2 53
is symmetricand A — A’ is skew-symmetric.
1 2 3
If A=|3 -2 1
4 2 1
then show that A®- 23A - 401 = 0.
X+1 ® o’
Solve:| @ Xto 1 |=0
o’ 1 X+ o

A person takes 4 tests in succession. The
probability of his passing the first test is p,
that of his passing each succeeding test

is p or % depending on his passing or
failing the preceding test. Find the

probability of his passing just 3 tests.

[4x3=12]
Find the the curve

x* +y? — 4xy + 2 = 0, where the normal to
the curve is parallel to the x-axis.

point on

Find the intervals in which the function

Inx . . , :
y= '8 increasing and decreasing.
Xex... . dy
If y=e" then find ax
d2
Find PR if x=acos6 and y=bsin6.

Verify Lagrange’s mean value theorem for
f(x)=x®-2x* —x+3 on[1, 2].

5. Answer any three questions :

(a)

(b)

(c)

(d)
(e)

6. Answer any three questions :

(a)

(b)

(c)

(d)
(e)

Question Bank with Answers
[4x3=12]

Find the differential equation of the
curvey = ae® +be®.

Solve :

(X* +7x+12)dy + (y* -6y +5)dx =0

2X +1

. dx
Evaluate : j 2 +10x + 29

cos xdx
(2-sinx)(3 +sinx)

/2
Evaluate : J.O

Find the area of the region bounded by
the curve y =6x — x* and the x-axis.

[4x3=12]
If {I,m,,n,) and (l,,m,,n,)

are direction cosines of two mutually
perpendicular lines, then show that the
direction cosines of the line perpendicular
to both of them are

<m1n2 —m,n,,nl, —n,l lm, - I2m1> )

Find
Xx-2_y z-1

1 -1 2
2X+y+z=2.

the point where the line

meets the plane

Find a unit vector perpendicular to each
of the vectors 34+p and g_p, where

é:li\+]+lz and B:Ii\+2’j\+3l2-
Show that (a x b)? =a%? — (ab)?.

Find the vector equation of a plane which
is at a distance of 3 units from the origin,
2i+ 3]— 6k being a normal to the plane.
Also get its Cartesian equation.
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GROUP -C
(Marks : 30)
7. Answer any one question : [6]
yIx _ X
(a) If " =———, then show that
a+ bx
2
S
dx \ dx dx
(b) Show that the shortest distance of the
point (0, 8a) from the curve ax?=y? is
2a11-
8. Answer any one question : [6]
(a) Determine the area common to the
parabola y*=x and the circle
xX* +y? =2x.
dy dy
sy xt L =xy—2<
(b) Solve:y dx ydx
J' dx
(c) Evaluate : J5 02y 3cosx
9. Answer any one question : [6]
(a) Show by vector method that the four points
(6,2,-1), (2,-1,3), (-1,2,-4) and (-12,-1,-3)
are coplanar.
(b) Find the distance of the point (1, -1, -10)
; th i x-4 y+3 z+1
rom e line 1 ) Z
measured parallel to the line
X+2 y-3 z-4
2 -3 8
10. Answer any one question : [6]

(@) If sin”™ [ij +sin™ [Xj =sin™ (ij
a b ab

then prove that

b’x? + 2xyva’b® —c* +a’y* =c*.

(b) Solve the following LPP graphically :
Maximize Z =10x, +12x, + 8x, subjectto
X, + 2%, <30
5x, —7x, 212
X, + X, + X3 =20
Xy, X, X5 20
(c) Prove that f: X — Y is injective iff for all
subsects A, Bof X, f(AnB)=f(A)nf(B).

11. Answer any one question : [6]

(a) Examining consistency and solvability,
solve the following equations by matrix
method :

X—-2y=3
3x+4y-z=-2
5x -3z =-1

(b) Out of the adult population in a village,
50% are farmers, 30% do business and
20% are service holders. It is known that
10% of farmers, 20% of businessmen and
50% of service holders are above poverty
line. What is the probability that a villager
chosen from the adult population of the
village, selected at random, is above
poverty line ?

(c) Find the inverse of the following matrix

using elementary transformation :

_ N -
O -~ N
N b W

*k%*
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2019 (A) - ANSWERS

GROUP -A
1. Answer all questions : [1x10=10]
1
(a) x =5 is not a point of maxima or minima
of ¢(x).
Reason :

o(x) = f(x) + f(1-x)
LX) = F1(x) = F(1= x)

6" (x) =f"(x) +[f"(1-x)]
£(x)+ f"(1- x)

G

1

3

o(2)ors-
2
f” 1 +f!l 1
2 2
o]
2
=20 [-f"(x)=0for 0<x<1]
=0
Since second derivative of ¢"”(x)=0
S0 ¢(x) is neither maximum nor minimum
1
X=—
at 5"

a

I

Reason

f(sinx) B
a f(cosx)+f(sin®x)

(b)

Since fis an odd function, f(-x) = -f(x).

B f(sinx)
Let f(X)= f(cos x) + f(sin® x)
) — f[sin(—x)]

~ flcos (—x)] + f[sin?(=x)]

3 f[-sinx]
~ f(cos x) + f(sin? x)

—f[sinx]
f(cos x) + f(sin® x)
[~ fis an odd function]

S

f(x)
So f(x) is an odd function.

J.—
a
a

= [

Order of the differential equation whose
solution is

f(sinx)
f(cos x) + f(sin® x)

f(x)=0

f(sinx)
a f(cos x) + f(sin® x)

(c)

x+Csg

y=(C,+C,)cos(x+C,)+C,e

is three as there are three distinct constant
in the solution.

Reason

Solution is

y =(C, +C,)cos(x+C,)+C,e*
=Acos(x+C,)+C'e* e

where A=C, +C,
=Acos(x+C,)+Be* where B=C,e%

Three distinct constants are A, B, C3.

(d) a(bxc)=0
Reason
Given g=p+¢

bxc)=(b+c).(bxc)

(O]

(
= b.(bxc)+c.(bxc)
=0+0=0

[A scalar triple product s zero if any two vectors
are equal]
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(e)

(h)

(i)

()

K=7
Reason

Xx-4 y-2 z-KkK

1 1 5 O

Given line is

The given plainis 2x—-4y+z=7 ...(2)
A point on the line is (4, 2, k)

This point will lie on the plane (2)
if24-42+k=7

= k=7.

If R=R™" then the relation R is symmetric.

T

2
Reason

T

Cos™' Cos 3 _ Cos'0==
2 2

1+X X NG

X 1+x X

x? X

If
1+x

=a+bx+cx? +dx® +ex* +fx® then a=1.
0

Reason

Since A and B are mutually exclusive
events, AnB=¢

f(x) is continuous at x =2 ?

Reasons
f'(27)=f(27)=0

= The function f(x) is differentiable at x=2.
Since every derivable function is
continuous at x=2, so f(x) is continuous
atx = 2.

GROUP -B

_1 a-— X |
2. (a) Let tan ( m tanEJ—e

2 X
(a+b)—(a—b)tan 5

(@a+b)+ (a—b)tanzg

_acosx+b
a+bcosx

:>29—cos1(acosx+bj

a+bcosx

= 2tan™
a+b 2

a-b tani]

[ acosx+b
=Cc0S | ———
a+bcosx

Mathematics
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(b) Let x kg of food X and y kg of food Y are
required to prepare a mixture at least cost.

Given that
1 kg of food X costs Rs. 16.00

- x kg of food X costs Rs. 16x

Also 1 kg of food Y costs Rs. 20.00
y kg of food Y costs Rs. 20y

Total cost is Z = 16x + 20y

Total units of Vitamin A= x + 2y

Total units of Vitamin B = 2x + 2y

Total units of Vitamin C = 3x +vy

The formulation of the linear programming
problem is as follows :

Minimize Z = 15x + 20y
Subject to X+2y>20
2x+2y >12
3x+y=>8
and X,y>0
(c) The givensetis {1, 2, 3, 4, 5, 6}

The multiplication table X, is as follows

X7

Ol |lW|IN|~

O N |IWOWIN|~|~
AW 2| ININ
A2 INO|W|lW
WIOINO|=~»~ D>
NI~ |W[OIO
= IN|WfLwW| || O

We see that all the elements in the
composition table are the elements of the
set, the inverse element of 4 is 2 as 4x2=1

(d) The set of real numbers is R.
Fora, b € R, the relation Ron the setRis
defined by
aRb = a-bis an integer.
= a-b =k where k is an integer.

We shall test whether R is as equivalence
relation.

Question Bank with Answers

Reflexive
Foralla e R
a-a=0
= a-ais an integer
= aRais true
= Ris reflexive
Symmetric
Fora,b e R
aRb = a-bisaninteger
= a-b =k where k is an integer
= b-a=-kwhere-Kkis aninteger
= bRa
So the relation R is symmetric.
Transetive
Fora,b,c e R
aRb = a-bisaninteger
= a-b=kwherekisaninteger...(1)
bRc = b-cisaninteger
= b-c=k, wherek, is an integer...(2)
Adding (1) and (2), we get
(@-b)+(b-c)=k+Kk,
= a-c =k + Kk, (k+k, is an integer)
= a- cis an integer
= aRec.
-. aRb, bRc = aRc
So R is transitive.
Since R is reflexive, symmetric and transitive,
it is an equivalence relation.
R,=[11 = Equivalence class of 1
= {xeR:1Rx}
= {xeR:1-x is aninteger}
={..-2,-1,0,1,2,3,4,5, ..}
= The set of integer.

R _(1j . 1
% o) = Equivalence class of 2
1
= {x eR:=Rx
{xe : }

1
={X GR:EX is an integer}
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(e) 2tan’ (cos x) =tan' (2 cosec x)

4 2C0sX »
= tan” ————=tan" (2 cosec x)
1-cos” x
2Ccos X
-1 -1
— tan” ———=tan" (2 cosec x)
sin® X
= tan” (2 cosec x cot x)=tan"'(2cosec x)
= 2 cosec X cot X = 2 cosec X
— 2cosecxcotx-2cosecx=0
cosec x =0
cotx-1=0

U

T
=1 = cot=
cotx =1 4

T
X=nTt+Z,where neZ.

(a) Afair can is tossed three times.

Let x be the random variable of getting
heads. The range of X'is {0, 1, 2, 3}

P (x = 0) = Probability of getting no head

1
= P(TTT) = y
P(x=1) = Probability of getting one head
= P(HTT, THT, TTH)
_3
-8
P(x=2) = Probability of getting two heads
3
= P (HHT, HTH, THH) = Py
P(x=3) = Probability of getting three heads

1
P(HHH) =3
The values of x and the corresponding
probabilities can be exhibited as :

X: 0 1 2 3

g | 4] 331

8 8 8 8
Alternative Method

A fair coin is tossed three three times. Let
x be the random variable of getting heads.
x takes the values 0, 1, 2, 3,

1 1
PH)=—~ P(T)=—
In one toss, P(H) > (T) >

There are three tosses.
This experiment is a binomial distribution
1

. 11
with n=3, p—2, Q—2.

~P(x=0)= %pq—11(

o
J-5

I\)I—\

~P(x=1)=3.p'q’ = 3.0 (
! 2

11 3

P :2 :3 21:3_— — =
(x=2)=3¢,pq (2) 5°38

3
P(x=3)=303p3q0 ﬂ.(%j A 1

8
The probability distribution is
X 0 1 2 3
| L] 3] 3] 1
8 8 8 8
Given that
1 2 0
A=0 1 3
-2 5 3
10 -2
A=12 1 5
0 3 3

1.2 0 10 -2
JA+A'=10 1 3(+|2 15
-2 5 3 0 3 3

[ 1+1 2+0 0+(-2)

= 0+2 1+1 3+5
_—2+0 5+3 3+3

2 2
2 8
8 6
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2 2 2 19 4 8
(A+A'Y=l2 2 8 |=A+A =1 12 8
-2 8 6 14 6 15
So A + A’ is a symmetric matrix. A’ =A% xA

(c)

1.2 0 10 -2
A-A'=0 1 3(-]2 1 5
-2 5 3 0 3 3

0 2 2
=2 0 -2
2 2 0
0 2 -2
(A-AY=|2 0 2
2 2 0
0 2 2
——|-2 0 -2
22 0
=-(A-A)

Thus A — A’ is a skew symmetric matrix.

1 2 3
A=3 -2 1

4 2 1
A*=AxA

1 2 3 1 2 3
=3 -2 1|x|3 -2 1
4 2 1 4 2 1

14423+34  12+29+32  13+21+31
=[31+(23+14 32+(2D+12 33+(2.1+1.1
41423414 42+2(2+12  43+21+11

1+6+12 2-4+6 3+2+3
=13-6+4 6+4+2 9-2+1
4+6+4 8-4+2 12+2+1

19 4 8 1. 2 3
1 12 8 (x|3 -2 1
14 6 15 4 2 1

191+43+84 192+4(-2+82 193+4.1+81
11+123+84 12+122)+82 13+121+81
14.1+63+154 142+6(-2)+152 14.3+6.1+15.1

[19+12+32 38-8+16 57+4+8
1+36+32 2-24+16 3+12+8
[14+18+60 28-12+30 42+6+15

(63 46 69
=169 6 13
192 46 63

- A% —23A -401

(63 46 69 1
=169 6 23|-23|3
92 46 63 4

—_ —_ w
1
N
o
o O -
o -~ O
- O O

[63 46 69| [23 46 69] [40 0 O
=69 6 23|-|69 46 23|-|0 40 O
92 46 63| |92 46 23| |0 0 40

(63-23-40 46-40-0 69-69-0
=| 69-69-0 -6+46-40 23-23-0
92-92-0 46-46-0 63-23-40

1
o O O
o O O
o O O
Il
o
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x+1 w w?
WX+ W2 1 |=0
w? 1 X+ W
X+1+wW+w? w w?
=S|X+1+w+w? x+w? 1 |=0
X+W+w? +1 1 X+ W

(¢, »>c,+c,+cCy)

x+0 w w?
=[x+0 x+w? 1 |=0
x+0 1 X+ W
1 w w?
=x[1 x+w? 1 =0
1 1 X+ W
=x.x*=0
=x*=0
=x=0

A person takes 4 tests of succession.
Given that the probability of his passing
the first test is p. Then the probability of

his passing each succeding testis p or %

depending on his passing or failing the
preceding test.

Let S and F denotes the success and
failure in the test

P(S)=p, P(F)=1-p.

The probability of passing just 3 tests

= P (passing just 3 tests)

= P (SSSF, SSFS, SFSS, FSSS)

=P (SSSF + P (SSFS)+P(SFSS)+P(FSSS)

=ppp(1-p) + pp(1-p)g+ p(1-p)%p+ (1-p)%-p-p

1 1 1
=p’(1-p)+ §p3(1 -p)+ §p3(1-p) + §p3(1-p)

S 3
= _ 1_
2|o( P)

4.

(a) The equation of the curve is

x> +y? —4xy+2=0 ...(1)

Differentiating both sides w.r.t.x, are get

2 2
AT YT 4qt¥) 42

dx dx dx dx
:>2x+2yd—y—4(xﬂ+y)+0=0
dx dx
:>x+yﬂ—2(xd—y+y)=0
dx dx

:>x+yﬂ—2xﬂ—2y)=0
dx dx

:>(y—2x)d—y=2y—x
dx

N dy 2y-x
dx y-2x
__ o y=ex
Slope of the normal dy ~ 2y—x
dx

Since the normal is parallel to x-axis, its
slope =0
y—-2Xx

- =0
2y — X

=y-2x=0

=>y=2x ..(2)

Solving (1) and (2), we get
x> +4x* -8x*+2=0

= -3x>=-2
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Inx

(b) The given function is Y =7 ..(1)

(c)

dy _d(Inx
dx dx\ x

UL
o ;¢ ~ dx
X
1
x? x?
o : dy
If the function is increasing then ax >0
1-Inx
) >0
=1-Inx>0
=1>Inx
=Inx<1=Ine
> X<e

d
If the function is decreasing then % <0

1-Inx

X2

<0

=1-Inx<0

=Inx>1=Ine
= X>e

y=¢e
=y=¢e"
~Iny=Ine” =x’Ine=x"

Inlny =Inx’ =yInx
Differentiating both sides w.r t x, we get

dinlny d(y Inx)
dx dx

din(iny) diny ﬂ—y dinx dy
diny ~dy ‘dx ° dx dx

(d)

(e)

X |<

= ! —Inx ay _
ylny dx

:>1—ylnylnx dy |y
X

ylny  “dx

2
_dy__ ylny
dx x[1-ylnylnx]

x=acosf and y=bsin6

. d_xzwza(—sine)z—a sin®

do do
dy _dbsing) _ b.cos6
do do

dy

dy _do _ bcosH =—Ecose

dx dx -asin® a

do
d’y _ b dcot6

dx? a dx
_E dcot9 @
a do dx

= —E.(—cosecze). ,
a —asin0

= —%cos ec’e.

Given function is f(x)=x*-2x*-x+3
The given interval is [1, 2].

Since the function is a polynomial, it is
continuous and derivable for all x cR.
f'(x)=3x* —4x -1

Hence (i) f(x) is continuous in [1, 2]

(ii) f(x) is differentiable in (1, 2).

The conditions of Lagranges theorem is
satisfied. So there exist at least one real
number c in (1, 2) such that

:>3c2—4c—1=$




1 . X
Also 5(5y —y')=ae™ ..(5)

Thus from (3), (4) and (5)

1 1
"=9.—(5y -y )+25.—(3y -y
y 2(y y') 2(y y')

= 2y" =9(8y —y)+25(3y -Y')
= 2y" =45y -9y’ + 75y — 25y’

= 2y" =120y — 34y’

Which is the required differential equation.

(b) Given differential equation is
(X* +7x+12)dy + (y* -6y +5)dx =0

dy dx
= — +— =
y —-6y+5 x“+7x+12

Integrating both sides, we get

J- dy +J- dx _
y2 _ 6y _ 5 X2 + 7X + 1 2 Constant

Question Bank with Answers Mathematics
—3¢% ~4c-1=0 Iyz Y] x 5 7=C
V.3 +
302:2+\/7’2_\/7 X+2X2+Z_Z
3 3 dy dx
:>I a2, o2 +I 2 7=C
2-\7 . (y-3)+2 7 1
The value of ¢ = is rejected. X+§ "2
The value of Cisin [1, 2]. 1 (y-3-2 1 x+;—;
So Langrange’s mean value theorem is jﬁln —34+2 + 1In 7 1 =C
' y—o+ 2 X+—+
satisfied. 22
5. (a) Equation curve is :1In(y 5j+| (X+6j—C
y=ae™ +be®™ ..(1) 4 (y-1 x+4
2x +1
y'=3ae™ + 5be™ ...(2) © Lot [ peese &
" 3x 5x
From (1) and (2), we get X2 +10x + 29
1 2x+10 1
—(3y —y')=be** ...(4) = | ——X-9 | ———=dx
2 J‘\/x2+10x+29 '[\/X2+10X+29

=1, -1, (say) ... (1)
Forl,, Let x> +10x +29 =t
S (2x+10)dx =dt

1%

=2Jt+C

=2Jx? +10x+29 +C

jtZdt_ +C

I\)\—\l'_r\'S\_\

l, =9 L dx
VX2 +10x +29
1

= dx
J‘\/xz +2x5+25+4

J(x+5) + 2
=9In[x+5+/x* +10x+29]+C
From (i) we get

|=2x? +10x+29 + 9 In[x + 5+ /X’ +10x+ 29]+ C
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| J-n Cosxdx
Let ™= Jo (2 " Sinx)(3-Sinx)

Let Sinx =t
= Cosx dx = dt

Whenx=0,t=Sin0=0

|:I1L
0 (2—1)(3+1)

1 A N B
2-t)(3+t) 2-t 3+t

Let . (1)

—~ 1=A3+t)+B(2-1).

1
whent=2,1=A5+B.0 :>A=g

3
whent=-3,1=A0+B.5 :>|3=_g

From (1), we get

1 11 3 1
(2-t)(3+t) 52-t 53+t

== dt—= [ ——dt
0(2-t)3+t) 5%2-t 503+t

|=I1 dt 101 1 3¢ 1

1 3
=——[In1-In2]-=[In4In3
5[ ] 5[ ]

=1In2—§In i )
5 5 (3

The equation of the curve is
y=6x-x%..(1)

The shape of curbve is drawn from the
following table.

XJT0[1]2
y| 0|5[8|9]8

(2119, ]
oo

Required area
— 6 d
_on X

= 6(6x — x?)dx
J

=108-72-0

=36 sq. unit.

Let OA and OB be two mutually
perpendicular lines whose direction
cosines are (l,m,n;) and (l,,m,,n,)
respectively.

Let o be the angle between OA & OB. Let
OC be a straight line whose direction
cosines are (Lm,n)and which is
perpendicular to OA and OB.

Since OC is perpendicular to OA and OB,
we have

I, +mm, +nn, =0
I, +mm, +nn, =0

. I oom n
mn, —-m,n, nl,—n,l, mn, —m,n,

NI+ m? +n?

2 2 2
\/(m1n2 -myn,)” + (nl, - n,l )" + (mpn, - myn,)

R
" Sin90

=l=mn, -m,n,

m=n,l, —n,l,

n=m,n, —m,n,

Thus the direction consine of OC are

(mn, —m,n,, nl, —n,l,,mn, —m,n,).
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(b) The given plane is

2x+y+z=2 ..(1)

Givenli . X=2_y z-1
venlineis ——=—"=—-

=TI (say)...(2)
Any point on the lineis (r + 2, -r, 2r + 1)
Let P be the point of intersection of (1)&(2).

The coordinates of P are also (r+2, -r, 2r+1)
for some value of r.

This point will satisfy the plane (1).
2r+2)-r+2r+1=2

= 2r+4-r+2r+1=2

= 3r+5=2

= 3r=-3

=r=-1

The point of intersection of (1) and (2) is
-1+2,-(-1),-2+1)=(1,1,-1)

Giventhat a=i+j+k

and b =i +2j+3k
ca+b=(+]+k)+(i+2j+3k)
=20+ 3] + 4k
5—5:?+]+R—(?+2j+3l§)
=0i-j-2k

A vector perpendicularto a+b & a—b is
(a+b) x(@a—b)=(2i + 3] +4k)x(0i — j — 2K)
i ]k

=2 3 4

0 -1 -2

=i (-6+4)-](-4-0)+k(-2-0)
=-2i+4]-2k
(5+6)x(5—6)‘=‘—2?+4j—2|2‘

(e)

= (27 + 4 +(-27
—J4+16+4 =24 - 2./6

Reauired unit vetor —21- 72K
equired unit vector —— =

L cie2j-k)

NG

Let ¢ be the angle between a and b,
a.b =‘5H5‘Cose

5X5=‘5H5‘Sin9,ﬁ where A is an unit
vector perpendicular to a&b.

(axby =[a [p| sin® 0.7"

Il
0>
= 1}
Il
—

=[a["|b[*sin 6 A2
=[a B[ (1- Cos?6)

— a2b? —(\éHB\ Cos6)?
=a’b?—(a.b)?.

Given that n = 2] + 3] - 6k
- o
=\4+9+36=+49=7

Unit normal to the plane is

ﬁ=ﬁ=;(2?+3]+4|2)
n
p=3

Vector equation of the plane is

r.A=p
- 1 o < "
:>r.7(2|+3j—4k):3

=r.(2i+3j-4k)=21
= 2Xx+3y+4z=21.
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GROUP -C
y X
~a+bx

s X
Inex =In
a+bx

:>Xln e=In X
X a+bx - (1)

:>X=Inx—ln(a+bx)

X

= y=xInx-xIn(a+bx)

Differentialing both sides w.r.t x, we get

dy _d(xInx) d[xIn(a+bx)]

dx dx dx
= Xdlﬂ+ |nx.%- X.M'F In(a+ bx)%
dx dx dx dx
X
=1+Inx - —In(a+bx)
X

=(1— bx j+|nx—|n(a+bx)_
a+bx

X g DX 2
a+bx a-+bx - (2)
Yo bx
X a+bx
dy x?
SX—=Y+X—
dx a+bx
x—y—y_ __bx
d a+bx
_ _[a+bx—bx
a+bx
_ax
a+bx
:>¢&_f__£ﬁ_ ;
ax Y (a+bx)? - G)

Again from (2), we get

a
a+bx

d—yzlnx—ln(a+bx)+
dx

dx\dx) x a+bx (a+bx)’

a(er) 1 b, )

1 b ab

" x a+bx (a+bx)’

_a+bx-bx  ab
x(@a+bx) (a+bx)

__a ab
x(a+bx) (a+bx)

__a |1__b
~ x(@a+bx)| x a+bx

~a a+bx-bx
a+bx  x(a+bx)

a2

- x(a +bx)*

'X3i dy) _ a’x? 4
7 dxldx) (a+bx)? - (4)

From (3) and (4), we get

3{2)(3]

dx \ dx dx

(b) The equation of the curve is
ax’ =y’ .. (1)
The given point is A(0, 8a).

Let P(x, y) be any pointon the curve ax* = y°.

PA = /(x-0) +(y — 8a)?

=/x* +(y —8a)’
Let s=PA* =x* +(y - 8a)’

3

=¥ i (y-8ap
a

2
§=3L+2(y—83)
dy a
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2
d’s 6y N
dy a

2

. . dS — 0
For maximum or minimum, @ =

2

=3 oy-8a)=0
a

2
=3 oy _16a=0
a

:3(3’] +2Y¥ 16=0

a a
y_ -2+./4-4.3(-16)
a 2.3
_ —2++196
6
_12 16
6 6
;.8
3
=y=2a ——
y 3
Since y is non negative, y = 2a.
d’s 6.2a
=23, —=——+2=14>0

. Sis minimum when y =2a.

The shortest distance of

3

P= L +(y-8ay
a

\/—+(2a 8a)’

=+/8a?% + 3632
443°

=2a11-

8.

(a)

The given circle is x? +y? = 2x
=X -2x+1+y? =1
=(xX-17+y* =1 ~. (1)

The centre of the circle is (1, 0) and
radius = 1

Equation of the parabola is

y> =X .. (2)
Solving (1) and (2), we get

x> +2=2x

=x>-x=0

=>x(x-1=0

=x=0,1.

Area common to the parabola and ellipse
= 2 x Area of OABCO

= 2 [Area of OAC+Area of ABC]

=2U1\/)«:I—X+J'2\/2x—x2.dx}
—2{ X" } +2j J1-t3dt [where x —1=1]

;
_ 2

=i+2 -t +Sin™'t

3 2

0

_2 oo+ tsint-o],
37772

—i+2 ! E_ﬂ-i-— it
=3 55315 sq. unit.

The given equation is

&:xy—x . (1)
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From (1), we get

dv v2x?

dx v-1 - v—1 :v—1

:(1—1Jdv=%
\Y; X

Integrating both sides, we get

I(1—%)dv= dYX

-Inv=Inx+C

:X—Inlenx+C_
X X
|=I dx Z_[ 1
(©) Let =) 5 o x+3a0x cosx(2cosx+3)

—J. 1 dx
3 cosx 3 2cosx+3

=—.|'secxdx—— Imdx

1

:1In(secx+tan x)—g j—
3 3 72cosx+3

dx...(1)

1 1
J‘2003x+3dxz-|‘ 5 X

2(1—tan? Xy + 3(1+ tan? X
( 2)+ (1+ 2)
sec? X dx

2

= —:I1
% s (say) ...(2)

X
tan—=t
Let 5
1 2 X
—sec” —dx =dt
2 2
5 X
= sec” —dx = 2dt
2dt dt
- jt—

t?+5 21 (\5)
ot

2t
:%tan1 (%tan%} +C

From (1), we get

I ::13In(secx+tanx)—2.2tan1 (1 tan)z(j+C

356 (5

=%In(secx+tanx)—itan1 1 tanlz(jJrC.

e s

Let A, B, C, D be four points whose
coordinates are (6, 2, -1), (2, -1, 3),
(-1, 2, -4) and (-12, -1, -3) respectively.

First we shall find the equation of the plane
which is passing through three points
A(6,2,-1),B(2,-1,3),C (1,2, -4).

This plane is passing through the point
A (6, 2, -1) whose position vector is
a=6i+2j—k.

The plane is normal to the vector n where
n=ABxAC.

AB=P.\V.of B-PV.of A

(2i - j+3k)—(6i =2j—K)

=47 -3j+4k

AC =(~i + 2] — 4k) - (61 + 2] —K)
=-7i+0j-3k

n=AB x AC
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~ ~

i ]k
=-4 -3 4
7 0 -3

=i(9-0)-j(12+28)+k(0-21)
=9i-40j-21k

Vector equation of the plane passing
through A, B &C is

r.n=a.n

r.(9i-40j-21k)

=(6i + 2] —k)—(9i — 40] — 20K)
—=r.(91-40j-21k)=54 —80 + 21
=r.(9i-40j-21k)=-5

= (xi-y]+2zKk).(91 —40j-21k)=-5...(1)

Let us verify whether the point D (-12,-1,-3)
satisfy the equation (1).

(-12i -] —-3K).(91 - 40] - 21k)
=-108 +40 + 63
=5

So four given points are coplanar.

Equations of two given lines are

x-4 y+3 z+1

= = =k(sa
1 =7 —K(say) . (1)
Xx+2 y-3 z-4 2
> 3 8 .. (2)

Let P be the given point (1, -1, -10).

Let PM be the distance of P from the line
(1) measured parallel to the line (2).

Since PM us parallel to the line (2), its
direction ratios are <2, -3, 8>.

Any point on the line (1) is

(k+4, -4k-3, 7k-1).

The coordinates of M are also

(k+4, -4k-3, 7k-1) for some value of k.
The d. rs of PM are

<k+4-1, -4k-3+1, 7k-1+10>

= <k+3, -4k-2, 7k-9>

10. (a)

Given that the d. rs of PM are <2, -3, 8>
k+3 —4k-2 7k+9

5 T 3 3 .. (3)
From first two relations, we get
k+3 -4k-2
2 -3
= -3k-9=-8k-4
=5k=5
=k=1.

The coordinates of M are
(1+4,-4-3,7-1)=(5,-7,6)

PM=1/(5-17 +(-7 +1)° + (6 + 10y’

_\/42
=16+ 36 + 256

=+/308 -

Y +16°

Let Sin™ X_ a, Sin™ y_ B
a b

:>S|noc—— SlnB_—

. Cosa =+/1-Sina = ‘/1——

CosP =+/1-Sin’p

1__

2

Given that Sin™
ab

XisinYosin' S
a b

2
=a+p=Sin"=—
ab

2
— Cos(a+p)= Cos[Sin‘1 C—j
ab

= Cosa Cosf—-Sina.SinB

=CosCos™' 1—%
b
X2 v:oxy c?
S -2 X XY g
2 b> ab a’b?
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xy _ [ab®-c’
ab a’b’

:>\/(a2 —x2)(b? —y?) - xy =+Ja?b? —c*
:>\/(a2 —x2)(b? — y?) = xy +Ja?b? —c*
Squaring both sides, we get

(8" = x*)(b” = y*) =[xy +a’b’ ~c*F
= a’b® —b’x* —a’y’ + x%y?

= x2y? + 2xyJa?b? —c* +a%h? —c*

= b2x2 +a%y? + 2xyvah? —c* =c*

The given L.P.P. is

= @Oy -

Maximize Z=10x, +12x, + 8x,
Subject to X, +2x, =30
5x, —7x, 212

X, + X, + X5 =20
X;y X0, X5 20

Eliminating x, from all expression the
L.P.P. becomes

Z=2x,+4x,+160
X, +2x, <30

12x, +7x, 2152

Maximize

Subject to

X; X, 20.
Treating the constraints as equations, we get
X, +2X, =30 - (1)
12X, +7x, =152 - (2)

To draw the line (1), we have the following
table.

X1 301 0
X2 0 [ 15

The line (1) pases through the points
(30, 0) and (0, 15).

To draw the line (2), we have the following
table.

X1 8 1
X2 8 | 20

(c)

11. (a)

The line (2) pases through the points
(8, 8) and (1, 20).

The shaded portion is the feasible region.

The value of the objective function at
different corner points are given in the
following table.

Point | x4 X2 | Z=2x,+4x,+160

A % 0 Z=2x§+4x0+160=@
3 3 3

B [30| 0 |Z=7Z=2x30+4.0+160=220
C |94 | 208 | ,_ 3740
17 | 17 17

Z is maximum when x, =30, x, =0,
Max. value of Z is 220.

Given that F: X — Y is injective.
Let A and B are subsets of X.

Let f(x)e f(ANB)

<xeAnB

< xeA arxeB

< f(x) e f(A) Af(x) e f(B) (- fisinjective)
< f(x) e f(A)nf(B)

So f(AnB)=f(A)nf(B)

Conversely let f(AnB)=f(A)nf(B)

Let f be not injective

Thus if f(x)ef(AnB)< xe AnB
& xeAAxeB

< f(x) e f(A) A f(x) e f(B)

& f(x) e f(A) nf(B)

< f(ANB)=f(A)nf(B) is false.
So f must be injective.

The given equations are
X-2y=3
x+4y-z=-2
5x-3z=-1
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= X-2y+0z=3

1 -2
3x+4y—z=-2 C23=‘5 O‘z—(0+10)=—10
5x+0y -3z =-1

Co=? %lo2-0-2
1 -2 0 X 3 S I/ R B
Let A=|3 4 -1|,X=|y|,D=|-2 -
5 0 -3 z -1 C32=—‘3 _1‘=—(—1—0)=1
The given equations become
1 -2
1 -2 0]|x 3 C33=—‘ ‘=4+6:10
3 4
3 4 1)|y|=|-2
5 0 -3||z -1 -12 4 -20
—A X=D Matrox of cofactors =| -6 -3 -10
. 2 1 10
=X=A" =adJA D (1)
A 12 -6 2
. Adi A = _
P20 s ;o 130 110
|A|=3 4 -1 a B
5 0 -3 From (1), we get
4 -1 3 -1 12 6 2|[3]
= —(-2
‘o —3‘ ( )‘5 I x=%0 4 3 1|2
:1(_ 12_O)+2(_9+5) -20 -10 10 —1_
=-12-8=-20%0 X ~36+12-2 |
The system has unique solution and =Y Y 12+6-1
consistent. z -60+20-10
We shall find adj A. ~ _
4 -1 26
Cp=| |=-12 26 20
0 -3 1 =l 17
3 _1 20 50 20
C12=—‘5 _3‘=—(—9+5)=4 - 50
L 20
3 4
C,s ‘5 0‘=0—20:—20 . 26 _13
20 10
-2 0
C21:_‘0 3‘__(6_0):_6 y_1_7

20

10
C,, = --3-0=-3 ,-2
5 -3 2
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(b) LetE,, E,, E, be the events that a person

(c)

is a farmer, a person is a businessman,
and a person is a service holder
respectively. Let A be the event that a
person is above the poverty line.

50 5
100 10

3
100 “10

20 2
P
(B = 100 10

10 1
100 10

20 2
PATE) =100 "0

PA/E,)=20 -3
100 10

By the theorem of total probability P
(The person is above the poverty line)
=P (A)

=P (E,) . P(A/E,) + P(E,) P (A/E,)+P(E,)P(AE,)

P(E,)=

P(E,) =

P(A/E,) =

51,32 25

= —t—.—+—.
10 10 10 10 10 10

_ 5.6 10 _2
~100 1100 100 _ 100

=21%

Thus the probability that a villager chosen
from the adult population of the village,
selected at random above the poverty line
is 21%.

1 2 3
Let A=12 1 4
10 2
We know A = |A

Question Bank with Answers

N A W
Il
O
-~ O

0
0OlA
1

o
|
w
|
N
Il
|
N
o -~ O

R, >R, - 2R, R, >R, -R|]
36 9] [3 00
=0 -3 -2|=|-2 1 0|A
0 6 -3| |-303

R, > 3R, R, >3R,)

30 5] [1 20
=0 -3 -2|=|-2 1 0|A
00 1| |1 =23
R, >R, +2R,, R, >R, - 2R,)
3 0 0] [-6 12 -15
=0 -3 0|=/0 -3 6 |A
00 1] |1 2 3

R, >R, -5R,, R, >R, +2R,)

100 -2 4 -5
=0 1 0|=[{0 1 -2]A
0 0 1 1 -2 3

1 1
R~ 3R, R, > 2R,)

-2 4 -5
Thus A'=| 0 1 =2
1 -2 3
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2018 (A)

Full Marks : 100

1.

Answer all questions :

(a)

(e)

()

Time : 3 hours

The figures in the right-hand margin indicate marks.
Answer the questions of all the Groups as directed.
Electronic gadgets are not allowed in the Examination Hall

GROUP -A
(Marks : 10)

[1x10=10]

Sets A and B have respectively m and n
elements. The total number of relations
fromAtoBis 64.If m<n and m=1, write
the values of m and n respectively.

Write the principal value of

If every element of a third order
determinant of value 8 is multiplied by 2,
then write the value of the new determinant.

In a Davis Cup tie between India and South
Korea, write the probability that India is
ahead 2-1 after 3 matches assuming that
both the teams are equally likely to win
each match.

Write the interval in which the function
f(x) = sin”'(2 — x) is differentiable.

A balloon is pumped at the rate of 2 cm?®/
minute. Write the rate of increase of the
surface area, when the radius is 0.5 cm.
Write the definite integral which is equal to
1L r

im—- ) ———

n-e N T /nz +r2

If p and g are respectively degree and
order of the differential equation y = e®'%,
then write the relation between p and q.

If (5 X 5)2 +(5.5)2 write the value of ab.

Write the equations of the line 2x+z-4 =0
= 2y + z in the symmetrical form.

2. Answer any three questions :

3.

(a)

(b)

(e)

Answer any three questions :

(a)

GROUP -B
(Marks : 60)

[4x3=12]

Let ~ be defined by (m, n) - (p, q) if mg=np,
where n, n, p, q € Z - {0}. Show that it is
an equivalence relation.

Let f(x) =+/x,g(x)=1-x?. Computerfog
and g o f, and find their natural domains.
Show that

sin‘1i+2tan‘11=E
5 3 2

Show that

sin |29 _cos [PTX _ ot [PZX
p—q p—-qg X—q

Solve the following LPP graphically :
Minimize Z =4x+ 3y
Subject to 2x + 5y > 10
X,y>0
[4x3=12]

If A, B, C are matrices of order 2x2 each and

2 .A+B+C= 0 1
0 2 1

1 2
A+B-C=
and A+ L O}

then find A, B and C.

Find the inverse of the following matrix :
11 2

2A+B+C:[1
3

0 1 2

1 2 1

Show that

1-b-c 2a 2a
2b b-c-a 26 |=(@+b+c)
2c 2c c-a-b
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4,

(d) A bag A contains 2 white and 3 red balls
and another bag B contains 4 white and 5
red balls. One ball is drawn at random from
a bag chosen at random and it is found to
be red. Find the probability that it was
drawn from bag B.

(e) If P(A)=0.6, P(B/A)=0.5, find P(AuB)

when A and B are independent.

Answer any three questions : [4x3=12]

(a) Differentiate

y =tan™

Differentiate
y =(siny

Test the differentiability and continuity of
the following function at x =0 :

(b)

)2in2x
(c)

X

1-e

F(x) = » x=0
1

x=0

(d)

Show that the sum of intercepts on the
coordinate axes of any tangent to the

curve v/x +.Jy =+/a is constant.
(e) Show that

T
2 sin x + 3 tan x > 3x for all XG(O,EJ

Answer any three questions : [4x3=12]
I dx
(a) Evaluate (1+ x)ﬂ
" INX gy =-Tin2

(b)
(c)

Show that : .[o A

Find the are of the region enclosed by the

two parabolas y* = 4ax and x* = 4ay.
(d) Form the differential equation whose
general solution is y =asint+be'.
Solve the following differential equation:

(1+y?)dx +(x—e ™ ¥)dy =0

(e)

6.

7.

Question Bank with Answers
Answer any three questions : [4x3=12]

(a) Find the area of the triangle ABC with
vertices A (1, 2, 4) B (3, 1, -2) and
C (4, 3, 1) by vector method.

Prove that

(445 b+6 c+a]-2[abc]

(b)

If the sum of two unit vecotrs is a unit
venctor, show that the magnitude of their

difference is /3 .

Prove that the measure of the angle
between two main diagonals of a cube is

(c)

(d)
1

cos™'— |
3

(e) Two position vectors of two points Aand B
are 3i+ ]+ 2k and i — 2] — 4k respectively.
Find the equation of the plane passing
through B and perpendicular to AR .

GROUP -C
(Marks : 30)

[6]

(@) If f:X>Y and g:Y—>Z are two

functions, show that g of is invertible if each
of f and g is so and then (g o f)'=f'og™.

Answer any one question :

(b) If ABC is a right angled triangle at A,

prove that
c T

a+c a+b B 4
where a, b, ¢ are sides of the triangle.

tan™ +tan™

(c) Solve the following LPP graphically :

Maximize

Z =3X,+2X,

subject to

—2X, + X, <1
X, <2

X, +X,<3

XXy 20
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8. Answer any one question :

(a)

9. Answer any one question :

(a)

Mathematics

[6]

Solve the following linear algebraic
equations using inverse of a matrix :

X+y+z=4
2x-y+3z=1
3X+2y-z=1

Two cards are drawn successively without
replacement from a well-shuffled deck of
52 cards. Find the probability distribution
of the number of aces. Also determine the
mean and the variance of the number of
aces.

By elementary operations, find A" for the

following :
11 0

A=1 -1 1
1 -1 2

[6]

1-cos’0  1-cos™ 0
cos0 cos" 0

If X=

dy § [y +4
7 =N
then show that (dx) [Xz 4

(b)

10.

(a)

(b)
(c)

1.
(@)

Answer any one question :

Answer any one question :

Find the coordinates of the point on the

curve x’y —x+y =0, where the slope of
the tangent is maximum.

[6]

2CoSX+7

Evaluate Imdx

Solve (4x+6y+5) dx - (2x+3y+4)dy =0
Find the area enclosed by y = 4x - 1 and
y? =2x.

[6]
If a=2i+k,b=i+j+k and
c=4i+3j+7k

then find the vector ¢ which satisfies
rxb=cxb andr.a.

Find the shortest distance between the lines

x-3 y-8 z-3
3 -1 1

and

X+3 y+7 z-6
-3 2 4

Find also the equations of the line of
shortest distance.
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2018 (A) - ANSWERS
GROUP - A
1. (a) Here |A|=m, |B|=n

(b)

(c)

(d)

(e)

(f)

Question Bank with Answers

The number of relations from Ato B is 2™.
Given that 2™ — g4 — 26

= mn=06

Sincem +, m<n,som=2,n=3

Sin™’ 1 +Cos™ Cos(—ﬁj
2 2

T Cos'Cost
6 2

=-Licos'0=-Z41
6 6

Thus the principal value of

Sin™ [—%j +Cos™ (—gj is _% +1

If every element of a third order determinant
of value 8 is multiplied by 2 then the value
of the new determinant is 64.

The probability that India is ahead 2-1 after

2
three matches = 5.

Sin'(2 - x) is differentiable
When —1<2-x<1
=-3<-x<-1

=3>x>1

=1<x<3.

Let S be the surface area and V be the
volume of the ballon.

4 , . .
~V= gnr , S = 4xr? wherer is the radius

of the spherical ballon.
The role of increase of the volume
= 2cm?®/minute.

dv
OV _

YV_2
dt

(9

d (inr3j=2
t\ 3

:_

d
:>in.3r2g=2
3 dt

=4n

dr
r’—=2
at . (1)
1
When 4=0.5 cm =3 cm then from (1),
we get
2
4.71:.(1 ﬂ=2
2) dt
dr_2
dt =«

The rate of increase of the surface area is

ds _4(4nr’) _, dr’

.
dt dt dt

o ar
T dr dt

=4Tc.2r.Z
oL

= 1+(rf (1)
n
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Mathematics

(h) The given differential equation is

dy

y=e*
dy
= Log y =Loge® _dy . log e:d_y
q dx dx
S A log .
dx

The degree of the differential equation is
1 = p(sy) and the order of the differential
equations 1 =q. Thusp=q=1.

(i) Given that
(axb)? +(a.b)? =144
= (absin6.n)’ + (abcosO) =144
Where is the angle between a & b
= a’b®sin” 0 + a’b’ cos® 0 = 144
= a’b?(sin’ 0 + cos® 0 =144
= (ab)’ =144 =122
=ab=12

() The given equations of the line are
2Xx+2-4=0=2y+z

2x —4 =-2 and z=-2y
=2(x-2)=-2 and z=-2y

z
=>X-2=—=
5 y

x-2 y-0 z-0
- = =
1 1 -2
Which is required symmetrical form of the
line.

GROUP -B
(a) Let A=Z-{0}
= The set of all non-zero integers.
Let X=AxA={xy}:x,ye A}
Here '~ is a relation such that
for (m, n), (p, q) e X such that
(m,n)~(p,q) & mg=np
We shall show that ' ~' is an equivalence

relation.

Reflexive

For all (m,n)e X

(m,n)~(m,n) as mn = nm

=> The relation ~ is an equivalence relation.
Symmetric

For (m,n), (p,q)eX

(m,n)~(p,q) = mg=np
=np=mq
= pn=qgm

= (p,q)~(m,n)

~.(m,n) ~(p,q) = (p,q) ~(m,n)

So the relation R is symmetric.
Transitive

For (m,n), (p,q),(r,s)e X
. (1)
. (2)

(m,n) ~(p,q)=mqg=np
(p,q)~(r,s)=ps=qr
Multiplying (1) and (2), we get
mg.ps =np.qr

=ms=nr

= (Mm,n)~(r,s)

So the relation ‘~’ is transitive.
Since the relation ‘~’ is reflexive,
Symmetric and transitive, it is an
equivalence relation.

Given f(x)=+/x, g(x)=1-x3

~.(fog)(x) = flg(x)] = f(1- x*) = V1= X?

(9of)(x) = gIf(x)] = g(+/x) = 1-x
Domain of fog is {x:-1<x <1}
Domain of gof is R.

Sin™ i+ 2tan‘11
5 3

| =

2.

s

=Sin™ 4 +Sin™
5 1+

©| =
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2
st s 3
=Sin 5+S|n E
9
=Sin‘1£+8in‘1 3
5 5
=Sin‘1i+Cos‘1 /1—i
5 25
=Sin‘1i+Cos‘1i=E
5 5 2
. 4 [x—q
d) Leftt =Sin™
(d) Leftterm p—q
=Cos™ /1—X_q
p—-q
_Cos ' [P=9-X+9
p-q
_Cos [P=X
pP—q

pP—q X—q
pP—q
pP-9-X+q
= Cot ™’ P9
X—-q
P—q
p—X
Cot ' XP=9 _ ot [PZX
X—-q X—-q
P—-q
(e) GivenL.PPis
Mimimize Z =4x + 3y .. (1)
Subject to 2x +5y >10 .. (2)
and x,y>0 ... (3)
Converting the inequations to equations,
we get
2x+5y =10 .. (4)
x=0,y=0

3.

Question Bank with Answers
When x=0, y=2
Wheny=0,x=5

This is shown in the table below

0|5
2|0

The line (4) interest the axes at (5, 0)
and (0, 2).

Putting (0, 0) in (2), we get
2.0+5.0>10
=0>10

= The half plane is away from the origin.

The feasible region is as shown in the figure.

(0]

The value of Z at the corner points are
given in the following table.

Point X y Z=4x+ 3y
A 5 0 Z=20
B 0 2 Z=6

Thus the minimum value of Z is 6.
(a) A, B and C are matrices of order 2 x 2.
Given that

1 2
2A+B+C={3 O} .. (1)
0 1
A+B+C={2 J .. (2)
12
A+B+C:{1 O} .. (3)
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Subtracting (2) from (1), we get

11 2
(2A+B+C)-(A+B +C) _
(b) LetA=[0 12
|12 0 1 12 1
30 2 1
11 2
1 1 B
= A= .. (4) [Al=j0 1 2
1 41
1 2 1
From (2), we get
11 0 1 =1(1-4)-1(0-2)+2 (0=1)
+B+C=
1 -1 2 1 - -3+2-2=-3
C,, = Cofactor of
0 1 1 1
et 1) "
2 1 1 —1 1: (_1)1+2 :1_4 — _3
2 1
10
:[ } ... (5) C,, = Cofactor of
2 1
2
From (3), we get 1= (<1)"2 0 2 _ (0-2)=2
11 12 T
] A P
i 1
c _ <1y ‘:0—1:—1
1 2 1 1 & 1 2
=B-C= -
10 17 -1 ’
= (—1)>! - —(1-4)=3
o 1 c, =], Gl=—(1-4)
“lo 1 ... (6)
Adding (5) and (6), we get 022:(_1)2+21 2 o1
~1 0] [0 1 1
B+C)+(B-C)= +
1 1 01 1 1
Co= (12|, |=~(2-1)=—1
-1 1 1 2
:ZB:[1 3}
1 2
Cs1 = (_1)3+1 =0
11-1 1 1 2
=B=—
211 3 -
Substracting (6) from (5), we get C,,=(-1)*? 0 2‘ =—(2-0)=-2
-1 0] [0 1
(B+C)—(B—C)={1 2}{0 J 11
C33=(—1)3*30 1‘21
—oc-| ]
11 -3 2 -1
1M-1 -1 Matrix of cofactors —| © 1 1
=C=3l1 -2 1
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(c)

(d)

Question Bank with Answers

-3 3 0
Adjoontof A=| 2 1 2
-1 -1 1
-3 3 0
Al =t 2 42
‘W adj -3
-3-1 -1 1
a-b-c 2a 2a
A=| 2b b-c-a 2b
2c 2c c—a-b

a+b+c a+b+c a+b+c
= 2b b-c-a 2b

2c 2c c—-a-b

(R, =R, +R, +R;)

1 1 1
=(a+b+c)|2b b-c-a 2b

2c 2c c—-a-b

1 0 0
=(a+b+c)|2b -a-b-c 0

2c 0 —-a-b-c
(Cz _>C2_C1
C;,»>GC,-C)

=(a+b+c)[(a+b+c)2—0]
=(a+b+c)’.

The bag ‘A’ contains 2 white and 3 red
balls. The bag B contains 4 white and 5
red balls.

Let E, be the event that the ball is drawn
from bag A and E, be the event that a ball
is drawn from the bag B.

Let E be the event that the ball is red,
We shall find P(E, /E)

Since the probability of choosing each bag
is same, we have

(e)

(a)

P(E1)= P(Ez)Z%

P(E/E1)=%,P(E/E2)=g

According to Bay’s theorem,

P(E, /E) = P(E,)P(E/E,)
P(E,)P(E/E,)+P(E,).P(E/E,)
15
29 _25
1315 52.
2529

Given that P(A)=0.6, P(B/A)=0.5
Given that A and B are independent events.

P(A ~B)=P(A).P(B) . (1)

We know P(B/A) == ()

_P(ANB)
06

=0.5

=P(ANB)=0.5x0.6=0.3

From (1), we get

0.3=0.6xP(B)
pe)=23-3_1 o5
06 6 2

P(AUB)=P(A)+P(B)-P(ANB)
=06+0.5-0.3
=1.1-0.3=0.8

y =tan™
Let [\/1+x2 —Ja-x?

Let x> =Cos0 = 0=cos™' x?

y —tan” J1+c0s0 ++/1-cos0
\/1+cose—\/1—cose
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\/20032 0 + \/2 sin? 0
:tan—1 2 2
\/2cosz 9 _ \/2 sin? 9
2 2
\/ECOSQ + ﬁsing
=tan™ 2 2
\/Ecosg —\/Esing
2 2
1+tan9
=tan™ —g
1—tan—
2
tanE + tang
=tan™ 4 2
1—tanE.tan9
4 2

:tan1tan[£+9 =£+16
4 2 4 2

I, 1 cos 'x?
4 2

dy_afm, Tostx?
dx dx\4 2

_d(n/4) ledcos’1 x?
dx 2 dx

1 dcos™ x* dx?

=0+ 5
2 dx dx

sin 2x

y=(siny)
=log y =log(siny)*™"**

=sin2x log(siny)

Differentiating both sides w.r.t x, we get

dlogy dsin2x log(siny)
dx dx

= 1 % =sin ZX—dIogsmy

X dx

(c)

dsin2x

+logsiny

dy
——.COSy—
siny dx

=sin2x.

+logsiny.(2cos 2x)

dy

= sin2x.cotyd—+ 2 cos2x logsiny
X

= d_y(l —sin2x cot yj
dx\y
=2c0s2x log siny

dy _ 2cos2x log siny
dx

1 .
——sin2x cot
5 y

Given function is

e
f(x)=9 x
1 whenx =0

whenx=0

Differentiability at x=0

L.H.D.
_lim f(x)+f(0)
x—0" X—O
_lim _f(0-h)-f(0)
h—0 0-h
_ fim 1=
h—0 —h
h
1-e 1
=lim —=N
h—0 -h
. 1-¢e"+h 0
=lim —z (formis &)
e+ 0
=1 is —
im h (form is 0)
e 1
=lim —=——
h—»0 2 2

Mathematics
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(d)

Question Bank with Answers

R.H.D.
_ lim f(x)—1f(0)
x—0" x—-0
_lim f(0+h)—f(0)
h—0 O+h
_im f()=f(0)
h—0 h
-h
1-e 1
= lim —1
h—0 h
. 1-e"—h 0
= LILT(] e (form is 6)
e - 0
= is —
im h (form is 0)
. —e™" 1
=lim =—=
h—»0 2 2

At x=0, L.H.D.=R. H.D.

So the function is derivable at x=0. Since
every derivable function is continuous so
the function is continuous at x=0.

The equation of the curve is
Ix+.y =+/a (1)

Let P be a point on the curve (1) whose
coordinates are (x,, y,).

X Ay, =+a - (2)

Differentiating both sides w.r.t. x, we get

dVx 4y _dVa
dx dx dx

(e)

dy v

At the point (x,, ¥,), Gy \/x_1

Equation of the targent to the curve (1) at
the point (x,, y,) is

dy
-y, =——(X—-X
Y-V, GIX( 1)

:>y_y1:_g
1

= %~ VX = XY + Xy
= xY; + V%5 = X Ys + VilX
= Pxfys (Vxi+4y))

= Xy, Va

X Y
:>\/x_1\/5\/y_1\/§1

Let the target at P intersect x-axis at Aand
y-axis at B.

~0A =/x,+/a, 0B = }b,"/a

Sum of the intercepts = QA + OB
= Jx,Va+.ly,a
:\/5(\/x_1+\/y_1):\/5.x/5=a.

Which is constant.

(X_X1)

Let f(x)=2sinx + 3tanx — 3x

f'(x)=2cosx +3sec’x -3

N—

T
=2cosx +3tan®x >0 for all XG[O, >

)

N a

So the function is increasing for X € [0,

But f(0)=2sin0+3tan0-30
= f(0)=0

~f(x)> f(0)

= 2sinx+3tanx-3x>0

= 2sinx+3tanx > 3x.
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dx n/zlnsme
5. (a) Letl=|——m— 0do
@ j(1+x)\/1—x2 IO 0089
Lt 1ex ] = ["*Insinode (1)
t
n/2 . TT
Also | = Insm[——ejde
.'.dx=—t12dt o=, 2
1_ |:j0”2|ncosede - (2)

Also x =~ -1t
SO i i

12 _q (=t _P-(1-2t+t) 2t

t2 t2
o Y2t
oA =
Tt
| = t —_I dt
Ta-d 2t -1
t t
Let 2t—1=u
= 2dt=du
:>dt=1du
2
1
27 1
lI=—|&===-—|u 2du
Nt
1u1/2
=—§ﬁ+0__\/_+c =—m+0

2 1-x
=—‘/——1+c=—‘/—+c,
1+ X 1+ X

1 Inx
(b) Let':foﬂ

Let x =sin0

dx

dx =cos0do
Whenx=0, =0

T
= 9:—
When x =1, 5

Izj Insm@

\J1-sin?

do

Adding (1) and (2), we get
n/2 n/2
2I=J‘0 Insin9d9+j0 Incos 0 do

= '[0“/2 (Insin®+Incos0)d6

= '[0“/2 (Insin6cos6)d o

—j (stdoe

= [ (iInsin20 ~In2de)

n/2 . n/2
=j Insin20 de—lnzj de
0 0

" Insin20 do —Zin2
=j0 nsin20 O—En ... (3)
n/2 . n . 1
=j Insin20 dez_[ Insint .—dt
0 0 2
[20 =1, 2dO =dt =dO =%dt]
(e .
=—j In sintdt
2 Jo
1 nl2 . n/2 .
:EUO Insmtdt+j0 Insm(n—t)dt}
=lUn/ZInsintdtJrjmlnsintdt}
21Jo 0

=1.2j"’2lnsintdt
2 0

n/2 .
=IO Insin6d6 =1.
From (3), we get

A=1-Zin2=1=-Tin2
2 2
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(c) The equations of two parabolas are Subtracting (3) from (1), we get
2
y° =4ax . (1) 2
y- d—)zl =2asint
x? = 4ax - (2) dx
The points of intersection of (1) and (2) o 1 dz_y
are (0, 0) and (4a, 4a). = osint y B
Area enclosed between two curves
v From (2), we get
dy 1 d’y 1 d’y
y? = 4ax —=——|y-——|cost+—|b+—-
a0 dx  2sint [y dtzJ 2[ dt?
P Which is the required equation.

(o] 4a
\\ (e) Given differential equation is

(1+y?)dx +(x—e ™ Y)dy =0

= J‘:aq/4ax dx — .[0482—;dx

:>(1+y2):|él—;+x—eta’”y =0

4a 1 1 (4a
=2Ja| x2dx-—| x%dx
'[0 4a '[0 = (1+y? )—j; +x=ety

X3/2 4a 1 X3 4a
—2Ja|l=—| -—| =
\/—{3/2}0 4a|: 3 l :>d—x+ 1 X = 1 e_tarr1y 1
dy 1+y* 1+y? - (1)
B 2 4a 1 374a
_2\/5.§X|:X\/;:|0 —EI:X :'0 o_ 1
1+y?
4/a 1 3
~ 3 [48\/5_0}_@[643 -0l Integrating factor
22, 16 , 16 , _ ooy Jig® B
——a°"°——a“=—a — — 1+y — tan"'y
3 3 3 sq. unit. e e e
(d) The g.enelzral solution of the differential Multiplying both sides of (1) by ey,
equation is we get
y=asint+be' - (1)
tan™! dx tan”'y
-~ =acost+be .. (2) ty
X
d2y . ; _ L etan’1 y' .e—tan’1 y
d?z—asmt+be ... (3) 1+y?
Adding (1) and (3), we get d B 1
) :>—(X etan y — >
d*y dy 1+y
e dx® =2be'
Integrating both sides, we get
1, dy ! 1
=be'=—|y+—2 'y _
Z(y dxzj xe —J'1+y2dy_
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6. (a) Let ABC be the triangle. Let the
coordinates of A, B and C be (1,2,4),
(3,1,-2) and (4,3,1) respectively.

(é+5).[5x5+5 xa+0+cC xé]

a.(bxc)+a.(bxa)+a.(c x a)+

A 12,4 b.(bxa)+b.(bxc)
=é.(5x6)+0+0+0+5.(5x6)
=2[a.(bxc)
=2[abc]

B (3,1-2) @31) C

(e) Let OA=a AB=b
BG= PV.of C-P.V.of B “OB-OA+AB=a+b
= (47 +3]+Kk)— (30 + ]+ 2K) Given that
:T+2j+3l§

B
BA=P.V.of A—P.V.of B

=i+2]+4k-(3i+]-2k) a+b 5

=—2f+]+6R

11—
Vector area of the AABC = E(BC xBA)

ik OAl=|a
o203 O =[a| - °
2216 Al
Aﬂ=M=1
:%ﬁﬁZ—&—ﬂ6+®+RU+4) GB| =3+ 5[ =1

_ 1(8? _12j+5K) Let us produce BA to C such that BA=AC.
2 .+ AB-B=BA-b

1
Area of AABC=E\/82+122+52 - AC=-b

(b) To prove that O_ézO_A+K6=§+(—B)=é—B
[@a+b b+c c+a]=2[abc]
L.H.S.

Since OA = AB = OB, ZAOB = 60°

_[G4b B+¢ G4al .. ZAOC = Z/ACO = 30°
. e .- . Z/BOC =60° +30° =90°
=(a+b).[(b+c)x(c+a)] ’ 0C
... L ... AOBC, tan ZOBC = —
=(a+b).[(bxc+b xa+cxc+cxa] From the an OB
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= tan60° = ‘?_tj
‘a + b‘
a5
=3 =
= ‘5 - 6‘ =3,

(d)

Let OABCD be the cube, the length of
whose edges are a each. Let us take O
as origin, OA along x-axis, OC along
y-axis and OE along z-axis. The
coordinates of the vertices are O (0,0,0)
A(a,o0,a), B(a,a,0), C(0,a,0), D(o,a,a),
E(0,0,a), F(a,0,a) and G (a,a,a).

Z
A
E D
\\
F A p; G
PN
| ///\
RN
0 N ¢ Y
A B

X

OG and EB are two main diagonals of
the cube.

The d.rs of OG are <a-0, a-0, a-0)=<a,a,a>
The d.rs of EB are two main diagonals of
the cube.

The d.rs of OG are <a-0, a-0, a-0) = <a,a,a>

Let 9 be the angle between them.

aa+aa+a(-a)
Ja® +a? +a’ \Ja? +a’ +(-a)’

Cos0=

a’+a’-a? a’ 1

(e)

0 =Cos™ (1J _
3

. The angle between the two main

1
diagonals of a is Cos™ 3

Let A and B are two points whose P.V.s
are 3i+ ]+ 2k and i — 2] — 4k respectively.

Let P be any point on the plane whose
position vector is .

A
(3i+]+2K

=

P
i -2j-4k

BA —P.V.of A- P.V. of B.
=(3i+j+2K)-(i -2 - 4k)
=2i+3j+6k.

Since the plane is perpendicular to AB, so
AB is perpendicular to BP .

~.BP.AB=0

:{F—(?—zj—m%)].(2?+3]+6R)=0

=r.(2i +3j+6k)=
(i-2j—4Kk).(2i + 3] +6k)

=r.(2i +3j+6k)=2-6-24

=r.(2i +3]+6k)=-28
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GROUP -C

(a) Two given functions are

f:X>Yandg:.Y>Z

First we shall show that if f and g are
invertible then gof is also invertible i.e. if f
and g are one-one and on oto them gof is
also one-one and on to.

Let f and g are one-one let - x,,x, € X
- (gof) (x,) = (gof) (x,)
= gl(x)] = glf(x;)]

= f(x,)=f(x,) (-~ g is one-one)
=X, =X, (-- fis one-one)
Thus for x,,x, € X,

(gof )(x,) = (gof)(x,) = X; = X,

So gof is one-one

Let f and g be two on to functions.
Let zeZ
Given that g: Y — Z be an on to function

so there exists an element y - Y such
that g(y) = Z.

Since f: X - Y be on to, there exists an
element x ¢ X such thatf(x) =y.

Now g(y)=Z
=g(f(x))=2

= (gof)(x)=Z

Thus for any element 7 < 7, there exists
x e X such that (gof) (x) = z.

= gof : X — Z is an on to function.

Thus we see that if f and g are one-one
and onto so gof is one-one and onto.

= gof is invertible.

= (gof)" exists.

Here f: X — Y is objective.

There exists y € Y such that f(x)=y

= x="f'(y) .. (1)

Again given that g: Y — Z is objective.
So there exists an element z < 7 such that
ay)=z.

=y=9"(2) -(2)

~(gof)x=g[f(x)]=g(y)=2

= x =(gof)'(2) -.(3)

Also x=f"(y)=f"[g"(2)]
=(f'og")(2) ..(4)

From (3) and (4), we see that

(gof) ' =f"og™.

(b) ABC is aright angled triangle at A.

<A =90°

=a’=b*+c”

L.H.S. = tan™ b +tan ' —C
a+c a+b
b . c
—tan"'| _@*C a+b
1- b c
a+c a+b

_tan-! b(a+b)+c(a +c)}
| (@+c)(@a+b)-bc

4| ab+b®+ac+c?
=tan 5
|a” +ab+ac+bc-bc
» ab+ac+a2j
=tan”| 0——-
a“+ab+ac
—tan'1="
4
The given L.P.P. is
Maximize Z =3x, + 2x, - (1)
Subjectto -2x, +x, <1 .. (2)
X, <2 . (3)
X, +X,<3 . (4)
X;, X, 20 .. (5)

The feasible region is in the first quadrant,
changing the inequations to equations,
we get
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2%, + X, =1 ... (6) The half plane is towards the origin.
X, =2 . (7) Here O ABCD is the feasible region
X, +X, =3 .. (8) Where O is (0,0), A (2,0), B is (2,1),
Xy = 0, X, =0 (9) C(Z,Zj and D is (O, 1)
From (6), we get 33
when x, =0, x, =1 The value of Z at the above corner points

are given below :
when X, =0, X, =—E=—0.5 9

. _ Point | x, [ x, | Z=3x,+2x,
This is show in the table below. 5 0 0 T 750
X, 10|-0.5 A 2 0| Z=32+20=6
X, 1] O B 2 1 2Z2=32+21=8
Putting (0, 0) in the in equations (2), we C 2|1 7| z= 3.g+2.1=@
get 0<1 3 | 3 3 3 3
D 0 1 Z2=30+21=2

= The half plane is towards the origin.

The line (7) is parallel to x,-axis. The maximum value of Z is 8.

From (8), we get It is obtained when X, =§, X, =§.
When x,=0, then x,=3 8. (a) The given linear equations are
When x,=0, then x,=3 X+y+z=4
This is shown in the table below. 2x—y+3z=1
x. |30 3X:f-2y—Z=1_ ]
x, |03 X+y+z 4
=|2x-y+3z|=|1
The line (8) intersects axes at (3,0) 3x+2y-z 1
and (0,3). 21 11 ‘_X ‘_4
Putting (0, 0) in the equation (4), =12 -1 3| yl=]1
we get 0+0=<3. 13 2 1)z| |1
Tx = AX=B
Where
1 1 1 X 4
A=2 1 3|, X=|y|,B=|1
3 2 A1 z 1
= X=A"B
= X=ﬁ(ade)B .. (1)
11 1
>X Al=]2 -1 3
3 2 -1
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=1(1-6)-1(-2-9)+1(4 +3)
=-5+11+7=13=0.
C,, =cofactor of

1= (=)™ 13 6.5
2 1
212 3
Cpo =(-1"2, T =~(-2-9)=11
a2 -1
Ciy = (N[, |=4-(-3)=7
411 1
C21 :(_1)2 1 2 _1 =—(-1-2)=3
1 1
C,, =(-1)*? =-1-3=-4
22 ( ) 3 _1‘
1 1
C,, = (-1 =—(2-3)=1
0 = (1P 2‘ (2-3)
a1 1
C,, =(=1)°" 1 3‘ =3-(-1)=4
1 1
C,, =(-1)*? =—(3-2)=-1
o= (7, 3‘ (3-2)
1 1
C,, =(-1)%? =-1-2=-3
33 ( ) 2 _1‘
Matrix of cofactors
-5 11 7
=13 -4 1
4 -1 -3
5 3 4]
Adj A=|11 -4 -1
7 1 -3
From (1), we get
X ] 5 3 4[4
y =13 1 -4 1|1
z 71 =31
-20+3+4 -13
=—| 44-4-1 |=—| 39
28+1-3 26

(b) There is a well shuffled deck of 52 cards.

Two cards are drawn without replacement.

Let X denotes the number of aces in a
successive draw of two cards without
replacement.

X is a random variable which bases values
0, 1 or 2. We draw cards without
replacement.

P(X = 0) = P (no ace and no ace)
48 47
=50 B1"
P(X=1) =P[(one ace and no ace) or (no
ace and one ace)]
= P (one ace and no ace) +
P (no ace and one ace)
_4 48,48 4 16
52 51 52 51 221°
P(X=2) =P (one ace and one ace)
= P (one ace) x P (one ace)
4 3 1
52 51 221
The probability distribution of X is given in
the following table.
X=X 0 1 2
196 16 1
221 221 | 221

P(x)

The mean X is given by

— 196 16 1 18
X=0X —4+1X—+2 X — =——.
221 221 221 221

2
The variance o~ = X’ P(xi) - X?
i=0

=0’ X — + 1'x — | =
221 221 221 \ 221

_20 (18
221 | 221

_20 (18
221 (221)

2
, 196 16, 1 (18)




Mathematics

171 0
(c) Given A={1 -1 1
1 -1 2
We know A = |A
1 1 0 100
=1 -1 1|=/0 1 0|A
_1 -1 2 0 0O
1 1 0] [1 0O
=0 -2 1/=|-1 1 0]A
_0 -2 2 _—1 0 1
R,»R,-R,R; »>R; -R))
1 1 0 1 0 O
=0 -2 1|=|-1 1 O0J|A
_0 0 1 _0 -1 1
(R; > R; —-R,)
11 0 1 0 O
o1 1|1 2
2 2
_0 0 1 0o -1 1
1
(R2_>_ER2)
1710 100
1 1
0O 0 1 0 -1 1
(R2_>R2+_R3)
T, 1
10 0] |2 2
1 1
= 0 1 0 = E —1 E
0 0 1 121 1
R, >R, -R,) '
1
2 2
A 1 -1 1
Thus 2 2
17 -1 1

o
>

(a)

(b)

Question Bank with Answers

Given that

«— 1-Cos’0 _ 1-Cos™0
Cos0 Cos"0
=>x=——-C0s6,y= —Cos"0
Cos0 Cos"0

= x=8Sec06-Cos0, y=Sec"0-Cos"0.

dx _d(SecH-Cosf) dSech dCosb
do do de do

=SecH.tan6 — (-Sin0)
=S8ec0.tan6 +tan6.Cos6
=tan0(Secb + Cos0)

y =Sec"0—Cos"0

dy _dSec"® dCos"0
do  dSeco do

_ dSec"® dSecd dCos"0 dCos6
dSecO do  dCosb  de

=nSec"'0.SecHtan® —nCos"'0.(-Sinv)

=ntan0(Sec" + Cos"0)

dy
dy _dp _ntan0(Sec"6 +Cos"0)
dx dx  tan0(SecO+ Cos0)
do

. (Sec"0 + Cos"0)
SecO + Cosb

( dy jz _ 2 (8ec"® + Cos"6)?
(SecH + Cosb)?

, [(Sec”@ —Cos"8)* + 4Sec”6.Cos”6]
(Sec6—Cosb)* + 4 Sech.Cosb

2
znz[iz+4]
+4

The equation of the curve is

X’y —x+y=0
= y(x* +1)=x

=>y=

x% +1
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Slope of the tangent is given by

G 8 1)
dx  dx{x®+1
dx _d(x*+1)

2
12—
e )dx X dx

(X2 +1)?
X2 +1-%.2x
(x* +1)

1-x?
RS
1-x?
(X2 +1)?

ds _ (X* +1)%(=2x) - (1-x*).2(x* +1).2x

dx (x* +1)*

_ —2x(x? +1) - 4x(1-x?)

(x* +1)°
_2x° -6x
(X2 +1)°
d*s _ (x* +1)°.(6x* —6)— (2x° - 6x)3(x* +1)*.2x
dx? (x? +1)°
_ (x? +1)(6x% — 6) — 6x(2x° — 6X)
(x* +1)*
For maximum or minimum value of s,
ds _,
dx
2x° - 6x
(x* +1)°
= 2x(x* -3)=0
=x=0,++/3.

2

d
When x=0, g S

— is -ve.
X2

-, sis maximum when x=0,y=0.

The slope of the tangentis maximum at (0,0).

d’s .
When X = i\/g, ﬁ is +ve

= s is minimum when x = +./3 .

2cosx+7

= | ————dx
Let -[4—sinx
=2 cosx dx+7[———dx
4 —sinx 4 —sinx
=1, +1, (say).
I1=2j cos'x dx
4 —sinx
dt
= Z.f Y (4-sin x=t
=-2Int+c - cosx dx=dt

=-2 In (4-sin x)+c = Cc0os Xx dx=-dt)

1
l,L=7 dx
2 J‘4—sinx

=7J‘;dx

2tan5
4 2
14 tan? X

2

1+tan? X
= 7j 2 dx

4+4tan? X —2tan X
2 2

sec? X dx
~7 2

4tan? X —2tanX 4+ 4
2 2

X
sec? Zdx
2

4tan25—1tan§+1
2 2 2

— sec? gdx - 2d]

2dt

t2—1t+1
2

I
4
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From (1), we get

|=1,+1,

4tan5 -1
= 2In(4 —sinX) + ——tan™" 2

V15 15

+C

(b) The given differential equation is
(4x+6y+5)dx—(2x+3y+4)dy =0
= (2x+3y +4)dy = (4x + 6y + 5)dx

dy 2(2x+3y)+5
=S o v d (1)
dx 2x+3y+4

Let 2x+3y=v

dy _dv

L2+3 —
dx dx

d_y_dv

dx dx
Ay _Tfdv_,
dx 3ldx

From (1), we get

1d_v_2 _2v+5
3\ dx v+4

dv 6v +15
= —-2=
dx v+4

dv=2+6v+15

& v+4

_2v+8+6v+15
v+4

_8v+23
vV+4

v+4

= dv =dx
8v +23

Integrating both sides, we get

4
fszizsdvzjdx

1,8v+32
:>—j—dv=x+c
878v+23

1J-(8v+23)+9

8! 8v+23

dv=x+c

9
8v+23

dv=x+c

:%j1+

1 9 1 8dv

:>—v+—.—.|'—=x+c
8 88/8v+23

:>1v+iln(8v+23)=x+c
8 64

:%(ZX +3y)614 In [8(2x +3y)+23]=x+c

(c) The equation of two curves are
y? =2x .. (1)
y=4x-1 .. (2)
The intersection of (1) & (2) are

(o7 ena[37)
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Y
A

11.

Required area

1 1
= [7+/2x dx - [7(4x - 1)dx
8 8

:\/EI \/;dx—4'[1%xdx+'[1%dx
8 8

3 L 1 1 (2
8 8
_2V2[1 1 1 1 _2[1_L
3 |22 822 4 64
_2¥2[ 1 1], 153
3 |22 162 ‘64 8
2\/_ 7__15.3
162 32 8
715 3 _28-45+72
4 328 96
100-45 65 "
—96 96 Sq. uni

Let

Given that
a=2i+k
b=i+j+k
c=4i-3j+7k
F:xf+y]+zl2

Given that r xb=c x b

PTG K
=X y zj=4 -3 7
11 1 (1 1 1
=i(y-z)-j(x-2z)+k(x-y)
=i(-3-7)-j(4-7)+k(4 +3)
=i(y-z)-j(z-x)+k(x-y)
=-10i+3]+7k
(1)
. (2)
. (3)

=>y-z=-10
z-x=3
X-y=7

Also given tha

t
Solving (1), (2),

r.a=0
(3) and
Xx=-1y=-82z=2.

(4), we get

Two given lines are

Xx-3 y-8 z-3
3 1 1

. (1)

X+3 y+7 z-6 5

-3 2 4 - ()
The shortest distance between the two
lines (1) and (2) is

X=Xy Yo=Y 2,724

SD.=
+(nd, =nl Y +(4m, —1,m,)?

\/(m1n2 -m;n, )’

Xo =Xy Yo=Yy 2,724
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—3-3 -7-8 6-3

= 3 11
-3 2 4
6 -15 3

=13 -1 1

3 2 4

= —6(—4 —2)—(~15)(12+ 3) + 3(6 — 3)
=36+225+9=270.

\/(m1n2 —m,n, ¥ +(n, —n,l, ¥ +(,m, —Lm, )

= (-4 -2) +(-3-12)* +(6 -3

= J(-6)? +(~15)2 +(3)?

=36 +225+9 =+/270

Required shortest distance

__270 _ V270
270

Here two given lines are

x-3 y-8 z-3
3 -1 1

= o (say)

X+3 y+7 z-6

o=t psay)

Let PQ be the shortest distance.

P

(1)

Any point on the line(1) is
(Ba+3,—a+8, a+3)

The coordinates of P are also
(Ba+3,—a+8, o+ 3) forsame value of o .
The point on the line (2) is
(-3p-3,2-7,4B+6)

The coordinates of Q are also
(-3p-3,2-7,4B+6)

The d.rs of PQ are
<3a+33+6,—a—-2+15, a—4p-3 >
D.rs of the given lines are

<3,-11> and <-3,2,4 >.

Since PQ is perpendicular to the given
lines, we have

3(6+3a+3B)-(15—a—2p)

+1.(-3+a-4B)=0

and —-3(6 +3a.+ 3B)+ 2(15— o — 2B)
+4(-3+a-4p)=0

=>18+9a+9B-15+a +2

-12+40.-16=0

and -18 -9a. - 9B + 30 — 20 — 4P
-12+40-168=0

=>11a+7=0

and —7a.-298=0

=a=0 =0

The coordinates of P and Q are

(3,8,3) and (-3,-7,6)

Equation of the line of shortest distance is
x-3 y-8 z-3
-3-3 -7-8 6-3
x-3 y-8 z-3
- = =
-6 -15 3

*k*k
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2017 (A)

Full Marks : 100

1.

Answer all questions :

(a)

(b)

(e)

Time : 3 hours

Answer all questions as per instructions given in each.
The figures in the right-hand margin indicate marks.
Electronic gadgets are not allowed in the Examination Hall

GROUP -A
(Marks : 10)

[1x10=10]

Write the minimum value of n such that

d"(3x*+7)°
dx"

Write the interval in which the function

0

sin® x — x is increasing.

Write the value of L:{x}dx where {x}
stands for fractional part of x.

Write the order of the differential equation
of the family of circles

ax® +ay’ +2gx+2fy+¢c=0.

If the vectors a b and ¢ form the slides
BC, CA and AB respectively of a triangle

ABC, then write the valueof 3 x ¢ +b X ¢ .

Write the equation of the plane meeting
the coordinate axes inA, B and Cin order
given that (a, b, c) is the centroid of A ABC.
Find the value of k such that the line
x-4 y-2 z-k
1T 1 2
2X+4y+z=7.

lies on the plane

If 1, is an identity matrix of order n and k
being a natural number, then write the

matrix I£ .
Write the number of ways in which 5 boys
and 5 girls can set around a round table.

One card is drawn from a pack of 52 cards.
Write the probability that the card drawn
is either a king or a spade.

2. Answer any five questions :

GROUP -B
(Marks : 60)

[3x5=15]

_ 1
(a) Differentiate S€C 1(—j with respect

2x2 -1
to (J1—x2 .

(b) If y=x*e*, thenfind y, .

1

d
1 , Find d—y,then r.h.s.
X +...0 X

being a valid expression.

y=X+
(c) If X 4+

(d) If u=In(x®+y® +z° —3xyz) then show that

du du du 3
—t—ft—=—
dx dy dz x+y+z°

}
(e) Evaluatelim x™*.
x—1

(f)  Verity Cauchy’s mean values theorem for
the functions f(x) = sin x, g (X) = cos x in

{0, E} ’
2
(9) Findthe equation of the normal to the curve

1
2
y =(logx)" at .
Answer any five questions :

[4x6=15]

(a) Evaluate _[_21 {|x|+[x]} dx.

5
(b) Evaluate : _[: x? (a2 — x?)2dx

(c) Evaluate Id—x
. e4x _ 5

(d) Evaluate : Ixz tan™' x dx.




Mathematics

(e) Find the particular solution of the following
differential equation.
dy _1+y?

I~ 1o, diven that y =+/3 when x=1.

dy
x+2y*) =L =
(f) Solve ( y)dx y.

d2
(f) Solve cosec xﬁ =X.

Answer any Five questions : [3x5=15]

(a) Provethatthe vectors 2i —j+k, | — 3] - 5k
3i — 4] — 4k arethe slides of a right angled
triangle.

(b) It a=3i+j+2k, b=2i-3]+4k, then
verify that axb is perpendicular to both
a and b.

- 1

(@) 1P = (BXE), = (xa)and T =-(axb)

where L =[abc]=0, then show that
(@a+b+c).(p+q+r)=3.

(d) Find the equation of the plane through the
point (2, 1, 0) and passing through the
intersections of the planes 3x-2y+z-1=0
and x-2y+3z=1.

(e) Find the coordinates of the point where
the perpendicular from the origin to the
line joining the points (-9, 4, 5) and
(11, 0,-1) meets the line.

(f) Find the value of a for which the plane
X+y+z—-a=0 will touch the sphere

x*+y*+2°-2x-2y-6=0.

(g) Find the feasible region of the system
2y —-x>0,6y-3x<21,x>0,y>0.

(h) Solve the following L.P.P. Graphically :

Maximize : z=20x + 30y

Subjectto 3x+5y <15, x,y>0.

Question Bank with Answers

5. Answer any five questions : [3x5=15]

(a) Solve by Cramer’s rule :
2X—y =2
3x+y=13

(b) If the matrix A is such that

1 —1A_ -4 1|
2 3 Tl 7 7,flndA.

(c) Find the inverse of the following matrix.

N ©O O
o N O
o OoON

(d) 1fP(n-13):P(n+13)=5:12, find n.

(e) A cricket team consisting of 11 players is
to be chosen from 8 batsman and 5
bowlers. In how many ways can the team
be chosen so as to include at least 3
bowlers ?

(f) If x* occurs in the expansion of

2n
(xz + l)
X
prove that its coefficient is
(2n)!
(4n —pjl[Zn +p]|
3 JU 3 )

(g) Five boys and four girls randomly stand in

a line. Find the probability that no two girls

come together.
(h) If a random variable x has a bionomial

1
distribution 5[33) then find x for which

the outcome is most likely.
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Mathematics

Answer any one questions : [7'.]

1
(a) If ex =X then show that
a+bx

dy (.dy Y
3_: &y
e (X dx yJ '

(b) A cylindrical open water bank with a
circular base is to be made out of 300 sq
metres of metal sheet. Find the
dimensions so that it can hold maximum
water. (Neglect the thickness of sheet.)

GROUP -C
(Marks : 30)

Answer any one question : [7'.]

dx
cos x(1+ 2sinx)

(a) Evaluate f

dx 3x-7y+7
(b) Solve dy —3y—7x—3

Answer any one question :

(a) (i)

[7',]
Prove the following by vector method:
An angle inscribed in a semicircle is a
right angle.

(i) Show that

Tx(é xf)+]x(5x])+l2x(5x§)=25

(b) Show that the line joining the points

(0,2,-4)and (-1, 1, -2) and the line joining

the points (-2, 3, 3) and (-3, -2, 1) are
coplanar. Find their point of intersection.

*k%k

9. Answer any one question :

(c) Solve the following L.P.P. graphically
Maximize Z =4x, +3Xx,
Subjectto x, +x, <50
X, +2x, <80
2X, + X, 220
X;+X,20.
[1x7'/]
(a) Prove that

(b+c)y a* bc
(c+a)y b* ca
(a+b)*> ¢* ab

=(a® +b*+c*)(a+b+c)

(b—c)(c—a)a-b)
(b) Show that
(2n—1)!
{(n-11*
The probability that a student will pass
the final examination in both English

and Hindi is 0.5 and the probability of
passing neither is 0.1. If the probability

C?+2C;+3C: +...+nC? =

(c) (i)

of passing English examination 0.75,
what is the probability of passing the
Hindi examination ?

(i) If P(A)=0.4, PB/A)=0.3 and
P(B°/A°)=0.2 then find P(A/B).
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1. (a) The highest power of xis (3x® + 7)®is 45.

(b)

(c)

(d)

Question Bank with Answers

Cd®(@Bx*+T7)?

0 = Constant

The minimum value of n is 46.
Let f(x)=sin®x —x

~f(x)=2sinxcosx —1

=sin2x-1<o0forall neR.
The function is decreasing in R

= The function is increasing in the
interval ¢.

r{x}dx =j1c x dx
0 0
where c is the fractional part of x.

=cj(:xdx

x|
2 0

= I; {x}dx = The fractional part of x.

The equation of the family of circles is

ax® +ay’ +2gx+2fy +c=0

:>x2+y2+§x+2—fy+3=0
a b a
This equation contains 3 arbitrory

constants. Thus the differential equation
is of order 3.

(e) Giventhat BC=p, AB=c¢

(f)

BC+CA+AB=0
—Sa+b+c=0

=a+b=-c

LetOA=p,0OB=q,0C=r

The coordinates of A, B and C are
(p, 0, 0), (0, q,0) and (o, o, r).

Let the centroid of the triangle ABC be
(a, b, c)

a_P*tO+o_Pp

3 3
p_0td+o_g
3 3
_o+o+r _r
3 3

=p=3a,q=3b,r=3c
The equation of the plane is

£+X+E=1

P q r
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(9)

()

2. (a)

The equation of the line is
x-4 y-2 z-K

T 1 2 . (1)
The given plane is 2x -4y +z=7 ...(2)
(4,2,k) is a point on the line (1).
Since the line (1) lies on the plane (2), the
point (4, 2, k) also lies on the plane (2).
24-42+k=7
=8-8+k=7
=k=7

| is an identity matrix of order n.

k is any natural number.
k H —
L =1 xI x..k times =1

5 boys and 5 girls set around a round table.
Total number of boys and girls is 10. The
number of boys in which they sit around a
round table = (10-1)! = 9!

There is a pack of 52 cards. One card is
drawn. Let S be the sample sapce.

|S| =C(52,1)=52

Let Kand S be the events of getting a King
and Spade.

4 13 1
PK) =22, P(8)=5 PKNS)=
P(KUS)=P(K)+P(S)-P(KNS)

4 13 1 16 _4

=t ———=—=
52 52 52 52 13°
GROUP -B
J— -1 1
Let Yy =S€cC (m and 7 _./1-x2
d
We shall find out _y.
dz
Let x =cos0= 0=cos™'x

1
200326—1]

—coe [ }
=Sec [cos g ) = Sec '(sec20)

=20=2cos ' x

sy=sec” [

Mathematics
-1

d_y:2dcos x:2 B 1 _ 2
dx dx J1-x2 J1-x2
z=+1-x?

1
dz _dv1-x* _d(1-x%)?
dx dx dx

_d(1-x*)? d(1-x*) 22(1—x2);-(—2x)

~d(1-x?) " dx
_ X
V1-x?
dy -2
dy _dx _N1-x* _Z
dx dz -X
dx  J1-x?
y — X462X — er.X4

=uv where u=e*,v=x*

y, =D"(u.v)

=u,v+"c,u, v, +"Cu ,V,
+"Cu, Va4 "CuU, LV, ..

v=x*

v, =4x%, v, =12x%,v, = 24x,V, =24

ve=0=v, =
u= e2x

u, =2"e*
un_1 — 2n—1 eex
un72 — 2n—2 eex
un73 — 2n—3 eex
un74 — 2n—4 eex

From (1), we get
y, =2"e”.x* +n2""e* .4x°
LU PUEICPP I
21
N nn-1)(n-2)
3!
+ n(n - 1)(”4_' 2)(n - 3) 2n—4. er. 24 +0

2"3 e 24x
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(c)

(d)

Question Bank with Answers

=2"x'e™ +4n2""e* . x°

N 12n(n-1)
2!

L2400 =1 =2) pos ox

3!
N n(n—1)(n-2)(n-3)
41

=2"x‘e” +4n2""'e** x°

+6n(n-1)x*2"?e*

+4n(n —1)(n—2)x 2" 2 e

+n(n=1)(n—2)(n - 3)2"2%.

1
1

X+...to

2n—2 er .X2

2M42% 24

y=X+
X+

1
=S Yy=X+—

=y?=xy+1

Differentialing both sides w.r.t. x, we get
2

dy” _dixy) dt

dx dx dx

u=In(x®+y® +z° - 3xyz)

du _din(x® +y° +Z° - 3xyz)

dx  d(x®+y®+2z* -3xyz)

d(x® +y® +z® - 3xyz)

dx
= 1 (3x* - 3yz)
x*+y?+2° —3xyz’
3(x* —yz)

x® +y® +2° —3xyz

Similarly
du _ 3(y* - 2x)
dy x®+y®+2°-3xyz’
du _ 3(z% — xy)
dy x*+y®+2°-3xyz
~du du dy
= — L=

dx dy dz

3(x* —yz) +3(y? —zx) + 3(z* - xy)
x°+y® +2° —3xyz

O 3(x*+y?P+Z2P—xy-yz-zx) 3
(X+y+2)(X*+y? —=xy—yz—-2X) X+y+z

;
(e) Let y=lim x** (formis =)

x—>1

1
In[x XJ Inx
=lime =lim e™
x—1

x—1

— e Inx = (form is 9)
1 0

1

im
— exa1 L — e71 .
-1

(f)  f(x)=sinx,g(x)=cosx

T
The given interval is {05}

(i) Here f(x) and g(x) are continuous in

[ 7T
the closed interval O’E]

(i) f(x) and g(x) are differentiable in the

T
open interval [0,5 .

(i) g'(x)=-sinx =0 inthe open interval
o3
’ 2 .
There exists a point ¢ in the open

T

2

f(zj_f(o) (o)

)~ g(c)
g[zj 9(0)

interval [0, ) such that .
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sinE—sinO
2 cosc
= =—
T _
cos - —cosO0 sinc
2
1
= —=-—cotc
-1
T
:>cotc:1:>c:z

T
which lies in (O’Ej
So Cauchy’s theorem is verified.

(g) The equation of the curve is
y = (log x)*

: ( 1j2
When X=—,then y =| log—

e e
:(Ioge‘1)2 =(—Ioge)2 =1

1
The point is (g, 1)

2
ﬂ: d(logx) :2Iogx—1: 2logx
dx dx X X
At the point
1
2log—
1 1 dy —— € _2eloge'=-2e
"dx 1
e

Let the slope of the normal be m.

.'.mx—2e=—1:>i
2e

1
Equation of the normal at [—1j is

2e
y-1=m| x——
e

:>y—1—i[x—1
2e e

3. (a) .[_21{|x| +|x[} dx
= J‘j|x| dx + Ij[x]dx
= .[i|x| dx + I02|x|dx +

Ii [X]dx + j; [X]dx + Lz[x]dx

=—jix dx+j02xdx+

[*~1dx+ [[0.dx+ [ 1.dx
XZT {X2:|2 0 2
== 5| 5| LA
=—(—1j+2—1+1
2

=1+2—1+1=§
2 2

(b) jo x?(a? — X2 )gdx

Let x=asin6®

s.dx=acos0d0O

When x =0, asind=a=06=0
T

When x =a, asin6=a:>9=§

)5/2

| = IomaZ sin®0(a’ —a” sin” 0)°’?.acos0do

= a“joﬂlzsin2 0cos® 6 do

AN s

(2+6+2j - 256 .

J‘ dx ZJ‘ e*"‘dx
e -5 J1-_5e™
Let 1—5e** =t
-5.e™.(-4dx) =dt

— e dx = idt
20

1dt 1
= [—2 = int+c
20t 20

=iln(1—5e4x)+c
20
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1
(d) Ixz tan™" x dx Multiplying both sides of (1) by y o we get
=Ix2tan‘1x.x2dx 1.d—x—i2x=2y
ydy vy
. ) dtan'x ¢, d(x
=tan x.jxdx—j .Jx dx] = —|=|=2y.
dx dyly
s Integrating both sides, we get
X 4 1 x¢
== tan'x-— 5 dx X _\2
3 371+x —=y"+C
2 y '
=1x3tan’1x—l.x—+1ln(1+x2)+c, d’y
3 32 6 (9) Cosecxd—zzx
X
_ o dy 1+y?
Th t —=— 2
(e) € given equation is ax 11l ~ d_32/ _ xsinx
dx
dy dx Integrating both sides, we get

=

1+y2:1+x2 d—y—_"xsinxdx
Integrating both sides, we get dx

J- dy :.[ dx :x(—cosx)—j1(—cosx)dx
1+y* 1+ %2
=-XcosX+sinx+C
1., _ -1
=tan”y =tan” x+C - (1) = dy = (-xcos x + sinx + C)dx.
When x=1y= V3 Integrating both sides, we get
T yz—jxcosxdx +.[sinxdx+ C.[dx

C=—
From (1) we get 12

The required particular solution is

=-Xsinx—2cosx+cx+d.
4. (a) Let a=2i-j+KkK
tan”y =tan™" x +% :

b=i-3j-5k
(f) The given differential equation is ¢=3i-4]-4k
3\ dy - = S S S
(x+2y )—:y a+b=2i-j+k+i-3j-5k
dx
=3i-4j-4k=¢

dx
22 x4 2V
:ydy i Thus 3, p, ¢ from the sides of a triangle

dx 1 . deb=(2i—j+k)e(i—3]-5k
>———X=2y (1)
dy vy =2+3-5=0
Integrating factor —a is perpendicular to .
1 [y wl 4 So 3, b, ¢ form the sides of a right angled
e o
KA y riangle.
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a=3i+]j+2k
b =2i - 3]+ 4k
i ] k
axb=|3 1 2
2 -3 4
=i(4+6)-j(12-4)+k(-9-2)
=10i-8j-11k
(3 x D)« a=(10i — 8] —11k)+(3i + | + 2k)
=0
—axb is perpendicular to a.

Given that

Il
o)}
ol

+
(o)
L]
el
+
(o)
L]
Ol
+
(el}
L]
=

Il
Q)
.

I I .
(bxc)+a-x(cxa)+a-x(axb)

+
Tl

-~ -1 - 1. =~

bxc)+be—(cxa)+be—(axb

(bxc)+ X(X )+ k(X )

16+ (BXE)+Got (GXE)+ G (AXD)
A A A

11366]+0+0+0
—|abe]

+[565}+0+0+0+[655]
1

=X3[”66]=3_

Two given planes are

3x-2y+z-1=0 (1)
Xx—-2y+3z-1=0 .. (2)
Equation of the plane passing through the
intersection of (1) and (2) is
(Bx—-2y-z-N+k(x—2y+3z-1)=0
Since itis passing through (2,1,0), we have
(32-21-0-1)+k(2-2.1+3.0-1)=0
=3x-4y+5z-2=0

(e) LetAand B be two points whose coordinates

are (-9, 4, 5) and (1, 0, -1) respectively.

Let O be the origin.
A ('9!415)

o B
(11,0,-1)

Let OM be the perpendicular form 0 to the
line AB. We shall find the coordinates of M.
Let M divides of M are

Let M divides AB in the ratiok : 1.

The coordinates of M are

1k -9 k0+4 —k+5)
k+1 ' k+1 ' k+1 )
1Kk -9 4 —k+5
kel ki1 Kt (1)
The d.r.s of OM are
Hk—9_, 4 _Q—k+5_0
k+1 k+1 k+1
/1k-9 4 —k+5
N\ k+1 Tk+1 k+1

The d.r s of AB are <11-(-9), 0-4, -1-5>
<11—(—9),0—4,—1—5>=<20,—4,—6>.

Since OM s perpendicular to AB, we have

2o[ﬂ?‘9j+4—4y—f—+4—6{‘x+5j=o

+1 k+1 X+1

=k=1.

From (1), the coordinates of M are

[11.1—9 4 -1+5

, , =(1,2,2).
1+1 1+1 1+1
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(f)
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The given plane is x+y+z-1=0 (1)
The given sphere is
X*+y?*+2°-2x-2y-6=0

S (X1 +(y-1+(2-1*=3"> ..(2)

Enter of the sphere is (1, 1, 1) and
radius =3.

If the plane (1) touches the sphere (2) then
the perpendicular from the centre of the
plane = radius.
1+1+1-1
: S —
NP+ + 12
3-a
=2 2 5a=3+33
\/5 .
Given in equation are
2y —-x=>0 (1)
By —3x <21 ..(2)

x>0,y>0 .(3)

=3

Converting the inequations (1) and (2) to
equations, we get

2y -x=0 ...(4)
6y —3x =21 ...(5)

From equation (4), we get

x|0]2
y |01

The line (4) passes through (0,0) and (2,1).

From equation (5) we get

x|113
y|4]|5

The line (5) passes through (1,4) and (3,5).

The shape of Y
the feasible j' )
1 2

region is given
below. The
feasible region
is betweentwo !
parallel lines.

(03) 3

(h) The given L.P.P. is

Maximize z=20x+ 30y . (1)
Subject to 3x+5y <15 .. (2)
X,y>0 .. (3)

Transforming the inequation (2) to
equation, we get 3x+5y =15 ..(4)

From (4) we see that

0|5
3|0

The line (4) passes through (0, 3) & (5, 0)
putting (0, 0) is (2), we get

3.0+5.0<15

— 0 <15 which is true.

So half plane is towards the origin.
The feasible region is in the first quadrant.

The feasible region is shown in the following
figure. The value of Z at the corner points
are given in the following table.

Y
A
21
1¢
B
o——o—o—o P X
c 1 2 3 4 5
(5,0)
Point | x |y z=20x+ 30y
0 (00 z=0
A |5]|0|z=20x5+30.0=100
B |0]3|z=20x0+30x3=90

The maximum value of Z is 100 and it is
obtained when x =5,y =0.
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(a) The given equations are

2x-y=2
3x+y=13
Cramer’s Rule is
x_y_1
Dx Dy D
Where
2 1
Dx = =2-(-13)=15
13 1
2 2
Dy = =26-6=20
3 13
2 -1
D= =2-(-3)=5
3 1
From (1 R A
rom (1), we ge 1520 5
:>X=E=3
5
20
:—:4
y 5 .

(b) The given matrix equation is
1 -1 Ao -4 1
2 3 7 7
-1
A= 1 1] |4 1
2 3 7 7

LetB:1 -
2 3

B,, = Cofactor of 1=(-1)"".3=3
B,, =Cofactor of —1=(-1)"22=-2

B,, = Cofactor of 2 = (—1)*"(-1) = —(-1)

B,, = Cofactor of 3 = (-1)*2.1=1.

3 2
Matrix of cofactors = 11

o B 3 1
Adjoint of B=1 ,

1 1

B, |

‘:3—«@:5

- (1)

(1)

=1

B-1:i . _l 3 1
|B| aij—5_2,I

Form (1), we get
Azl 3 1|4 1
5|2 1|7 7
1 -12+7 3+7 1 -5 10
5| 8+7 -2+7| 5|15 5
|12
13 1)
0

Let A=|0
2

o N O
o ON

00 2
Al=[0 2
2 00

o

=0-0+2(0-4)=-8

20

A,, = Cofactor of 0 = (-1)"’
00

-

A, =0, A13:_4’ Ay, =0, A, =-4,
Ap=0, Ay=-4, A;; =0, A;=0

0O 0 -4
Matrix of cofactors =| 0 -4 O
-4 0 O
0O 0 -4
AdjA=0 -4 O
-4 0 0]
] 1_0 0O -4
A_1:K(ade):_8 0O 4 O
A |4 0 o0
00 1
2
=0 1 0
2
00 1
L 2
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p(n—-13):p(n+1,3)=5:12
_p(-13) 5
p(n+13) 12

_ (-H(n-2)n-3) 5
(n+1)n(n-1) 12

:>(n—2)(n—3)= 5

(n+Mn 12

— 7n? —65n+72=0
= (n-8)(7n-9)=0

-.-n;tg,n=8_
7

There are 8 bats men and 5 bowlers. 11
players are to be chosen so as to include
at least 3 bowers.

1st type - 8 batsmen and 3 bowlers
2nd type - 7 batsmen and 4 bowlers
3rd type - 6 batsmen and 5 bowlers.
Total numbers of selection
=¢(8,8)xc(5,3)+c(8,7)x
c(5,4)+c(8,6) x c(5,5)
=10+40 + 28 =78.

1 2n
The given expression = (Xz - ;)

Let x° occurs in (4 + 1)" term.

(r + 1) term = ¢(2n, r)(x*)""*. (%j

n+3r

=c(2n,r) x
Since this term contains x",
~4n-3r=p
=3r=4n-p
4n—-p

3 -
The coefficient of

=r=

x? =c¢(2n,r)

_ (2n)!
Crl(2n-r)!

(9

(h)

(2n)! |

(4n _p)!(Zn _4n —pj

3 3

(2n)!

(4n -~ pj|(4n + p)

3 )L 3 )
There are 5 boys and 4 girls. They should
stand on a line such that no two girls come
together. 4 girls should stand in between

boys. There are 4 places in between boys
and 2 places in each extreme.

6 places are occupied by 4 girls in p(6,4)
way. Again 5 boys are arranged among
themselves in p(5, 5) ways.

Total number of arrangement.

=p(6,4) x p(5,5)

6!
(6-4)!

x5!

=6.5.4.3.5.4.3.2.1.

Total number of boys and girls = 5+4 = 9.
Sample space = Total number of arrangement
=p(9,9)

=90.8.7.6.54.3.2.1.

Required probability

6.54.3.54321 5
9.87.6.54.321 42

Let x be the random variable whose

1
binomial distribution is 5[6, EJ

1 1
q=1-p=1--=—.
q Y 5~ 5
r 6-r

We know p(x =r) = 6.p"q

"
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10 16—0 16 1 =X+1_ bx
-0 3)(3) 1) e X' b
- x Y y+ bx’
1 6-1 5 = -
s (s T
"\2)\2 212 64
:>xd—y—y=x(1— bx j
) 6.2 dx a+bx
1 1 6511 15
p(X:2):6Cz — — = — =
2)\2 12 48 64 _X(a+bx—bx _ax
NI a+ bx a +bx
o-91-6. (2] (1)
2 2 2 2,2
(. dy _ax
_65411_20 L) -w (@)
32188 6 )
Again from (2), we get
1 4 1 6-4
p(X:4):6c (_ (_j
“2)\2 ﬂ:lnx—ln(a+bx)+
dx a+bx
6543 1 1 15
123416 4 64 i[ﬂ 21 b ab
1N 1S “dx\ldx) x a+bx (a+bx)?
sx=9=s.,(3) 3]
:>d2y_a+bx—bx_ ab
_ 65432 1 1_6 dx*  x(a+bx) (a+bx)?
1234532 2 64
6 o a ab
p(x=6)=6 (1 (AL “x(a+bx) (a+bx)
|2 2 64"
20 _a (1 b
Here we see that p(X=3)=a is T atbx\x  a+bx
maximum of all the above values.
This means x=3 is the most likely outcome. __1a a+bx—bx
a+bx|{ x(a+bx)
GROUP -C
a2
) ex — X(a + bx)
6. @ a + bx
=y =x[Inx—In(a+bx)] 3 dzy: a’x’ _ a’x’ 3
dx* x(a+bx)* (a+bx) +(3)
d—y—lnx—ln(a+bx)+x 1__b
dx X a+bx From (2) and (3), we get
X bx dzy dy 2
=In +1- 32 I x22-
a+bx a+bx ~(1) X (de yj,
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(b) Let 4 be the radius of the base and h be

the height of the cylindrical open tank.
Surface area = gr? + 2nrh (1)
According to the question,

nr? + 2nrh = 30

= 27rh =30 — nr?

30— nr?
=h=
2nr
Let v be the volume of cylindrical open tank.
V = nr?h = nr? 30 —r*
1 2nar

= 1(30r —nr?)

2 h
av = 1(30 —3nr?)
dar 2
d’v 1
FZE(O—GWI’):—3R|"_ r

For maximum or minimum value of V,
we have

dv _
dr
=30-3nr*=0
= 3nr’ =30

» 30 10

>rf="=——
3n =w

0

=>r=,[—.
Y

10 d?v 10
When r=,/—, —=-3r,|—
n dr i

which is -ve.

f10
V is maximum, when r = ? ,
.'.h:—nz,/—
275,[E "
TT

Thus the volume © maximum when

, . 10
radius = height = -

Question Bank with Answers

(a) Let

IZJ' dx
cos x(1+2sinx)

:J- cos x dx
cos® x(1+ 2sinx)

:J- cos x dx
(1-sin®*x)(1+ 2sinx)

ZI cos x dx
(1+sinx)(1-sinx)(1+ 2sinx)

:j L dt
1+ t)(1-t)(1+2t)

[sinx =t, cos xdx = dt]

Let

1 _A B, C
xro0-n@d+2n A+t -t 1eat = (1

=>1=A(1-t)(1+2t)+
B(1+t)(1+2t)+ C(1+t)(1-1)

1g_1o.4
6 2 3
From (1), we have

1

(1+t)(1-t)(1+ 21)

SA=

11 11 4 1
6 1+t 2 1-t 3 1+2t
j 1 dt
(1+t)(1-t)(1+2t)

L R e
691+t 291-t 37142t
1

1 2
=—In(1+t)+=In(1-t)+=In(1+2t)+C
5 n(+)+2 n( )+3n(+ )+

dt

1 1
=—In(1+sinx)+—=In(1-sinx
5 ( ) > ( )

+§In(1+2sinx)+C
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Question Bank with Answers

dx 3x-7y+7
®) ay "3y-7x-3

dy 3y-7x-3
dx 3x-7y+7
Let x=X+h,y=Y +k

dy _dy
Tdx dx
Equation (1) becomes

dY (3Y-7X)+(3k -7y -3)
dX  (3X—7Y)+(3h—-7k +7)

Let us choose h, k such that
3k-7h-3=0
3h-7k+7=0

Solving, h=0, k=1

X=X, Y=y+1

=>X=xY=y-1

Equation (2) becomes,

dy _3Y-7X
dx 3X-7Y
Let v = vX

dy dv

—=V+X—
dX dx

Equation (3) becomes
dv 3VX-7X 3V-7

V+X—= =
dX 3X-7VX 3-7V

v 3V-7
dX 3-7V
_3V-7-V(3-7V)
3-7V
_TVE-T (VA1)
T 3-7V 3-7V

:?’;ldv=7.%
Ve -1 X

. (1)

(2)

8.(a)(i)

Integrating both sides, we get

3-7V
jVZ dV = 7j
:>3IV2—1
:sale:l—Zmuﬁ—n=7X+c
2 V41 2
Y 4
-, = 2
=3 é —Zl[z——q 7X+C
2 |Y 4| 2 (X
X

2 2
:jgm[Y_xj—Zm(Y _Xj=7X+C

2 \lY+X) 2 X2
::ﬁm(Y‘X]—ﬂnhﬂ—xﬁ+7xz7X+c
2 (y+x
3 X=X —ﬂnoﬂ—xﬂ=c
2 lY+X

Where X=x,Y=y-1.
Let O be the centre and rbe the radius.

Let OA =3 .OB=-3
Let P be any point on the semicircle.

IPF

. OP=f

AP -P.V.of P-P.V.ofA=r-a
BP =P.V.of P-P.V. of
B=r—-(-a)=r+a

AP .BP =(f —-3).(f +3)




Mathematics

(ii)

(b)

Question Bank with Answers

ZFZ—éZ

[ -l =0
= AP is perpendicular to BP.

= The angle in a semicircle is a right angle.
We know ax (bxc)=(a.¢)b—(a.b)c
Let 3=xi +yj+2K .

L.H.S. = ix(axi)+jx(@x]j)+kx(axk)

=(.ha-@(.3)i+(.))a-(.a)]j

>

+(k.k)a—(k.k)a—(k.a)k

=a-(i.a)i+a-(j.a)j+a-(k.a)k

=35—[(?.é)i“+(].é)]+é—(R.é)R]

=33 —[{i (xi +yj + 2K)}i
+{j.(xi +yj + ZK)}j
+{k.(xi +yj + ZK)}K]

=33 —[Xi +yj + zK]

-33-a=2a

Equation of the line passing through
(0,2,-4)and (-1, 1, -2) is

x-0 y-2 z+4
1-0 1-2 -—2+4

X y-2 z+4
> — ==
-1 -1 2

0 y-2 z-(-4
:>X_1 =y_1 =2 ; )=f1 (say) ... (1)

Equation of the line passing through the
points (-2, 3, 3) and (-3, -2, 1) is

X+2 y-3 z-3
-3+2 -2-3 1-3

Xx+2 y-3 z-3
- = =
-1 -5 -2

X-(-2) y-3 z-3
-1 5 2

The lines (1) and (2) are coplanar if

= =TI, (say)...(2)

Xo =Xy YooYy 2,2

Now . My N
|2 m2 n2
-2-0 3-2 3-(4)
= -1 —1 2
1 5 2
2 17
=-1 -1 2
1 5 2

=-2(-2-10)-1(-2-2)+7(-5+1)
=-2(-12)- (4) + 7 (-4)
=24+4-28=0

So the two lines are coplanar.

Any point on the line (1) is

(-1, —r+22r,-4) ... (3)
Any point on the line (2) is
(4,-2,5r,+3, 2r, +3) .. (4)

At the point of intersection

-1, =r,-2,

—,+2=5r,+3

2r,-4=2r,+3

=r+r-2=0 ...(5)
r,+5r,+1=0 ...(6)
2r2r,-7=0 -(7)
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Solving (5) and (6), we get

1 3
We see that T, :?’ r, =—Z satisfy the
equation (7).

The point of intersection is obtained by

: " 3.
putting I =4 n (3)orr, ="z n (4)

The point of intersection is [—E —E, é)
4 4 2

The given L.P.P. is

Maximize z=4x, +3Xx, .. (1)
X, + X, <50 .. (2)
X, +2x, <80 .. (3)
2Xx, + X, 220 .. (4)
X, +X,20 .. (5)

Transforming the
equations, we get

inequations to

X; +X, =50 ... (6)
X, +2x, =80 .. (7)
2X, +x, =20 ... (8)

From equation (6), we see that

X, | 0 |50
X, 50| 0

The line (6) passes through two points
(50, 0) and (0, 50).

Putting (0, 0) is (2), we get
0+0<50
= 0 <50 which is true.

The half plane is towards the origin.

Similarly the line (7) passes through the
points (0, 40) and (80, 0) and the half plane
is towards to origin.

The line (8) passes through the points
(0, 20) and (10, 0) and the half plane is
away from the origin.

Solving (6) and (7), we get x, =20, x, =30.
The lines (6) and (7) intersect at (20, 30).
The graph is shown in the figure.

the feasible region is

ABCDE where A is (10, 0), B (5, 0),
C (20, 30), D(0, 40), E (0,20).

The value of Z at the extreme points are
shown in the table.

20 30

40 50 60 70 80
(50,0

Point

z=4x, + 3x,

z=4x10+3.0=40

z =4 x50 + 3.0=200 (Maximum)

20|30z =4 x20 + 3x30=80+90=170

0140|z=4x0+3x40=120

m|O|O|®|>

0120({z=4x0+3x20=60

The

maximum value of z is 200.

It is obtained when x,=50, x,=0.
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9.a) The given determinant

(b+c) a® bc
A=|(c+a)’ b’ ca
(a+b)y* c* ab

(b+c)y’-2bc a® bc

=|(c+a)*-2ca b’ ca C. 5 C.-2C
(@a+bf -2ac ¢ ab| | ’
b>+c®> a® bc

=|c?+a’ b’ ca

(@®>+b*> c* ab

a’+b*+c¢®> a® bc

=la®*+b*+c¢®> b’ ca

(C,—>C, +C))
a’+b?+c? c? ab 1 e
1 a®> bc
=(@*+b*+c?)[1 b* ca
1 ¢? ab
1 a’ bc
=(@*+b*+c?)|0 b*-a*> ca-bc
0 c?-a%? ab-bc

R, >R,-R, R, >R, -R,)

252 _
_(a? +b? + %) b2 a2 ca—bc
c°—a° ab-bc

—(a—-b)@a+b) c(a-b)

=(a’ +b* +c?)
(c—a)(c+a) -b(c-a)

—(a+b) c

=(a’+b*+c?)(a-b)c-a) va b

=(a—-b)(c—a)@* +b* +c?)
[b(a+b)-c(c+a)]

=(a-b)(b-c)(c—a)a+b+c)@a®+b?+c?)

Question Bank with Answers

(b) We know

(1+X)" =Cy + Cx +C,x* +C,x° +...+C X" ...(1)
Differentiating both sides w.r.t. x, we get
n(1+x)"" =C, + 2C,x + 3C,x* +...+nC_x""
= C, +2C,x+3C,x* +...+nC_x""

—n(1+x)™ 2

(1:+x) =CO+C1.1+CZ.1+
X

X2

Again

Xn

:>(1+X) —CO+C1.1+
X

n =

i2+C3.i+...+C in

C,.
2'x x° "X

1 1
?+Ca.—+...

1
:>CO+C1;+C2 ™

+C, = 12X) (3)
X X

Multiplying (2) and (3), we get

(C, +2C,x +3C,x* +...+nC_x"")

1 1 1 1
(C, +C1.;+CZ.7+Cs.x—3+...+Cn.7)
(1 s A0
2n-1
(140
X

1 _ -
=n.—[1+"7"C, +*"" C,x* +
X

1 _ _
=n.—[1+*"7"C, +"" C,x* +
Xn




Question Bank with Answers

LG XM X

Mathematics

2n—1]

1
Equaling the coefficient of X from both sides,

we get

C?+2C2+3Ci+...+nC2 =n."""C__

(c) ()

(2n—1)!
‘(n-1!'n!

n(2n-1)!

(n—1)! n(n—1)!

(2n —1)!

[(n-N)P*

Let P(E) and P(H) be the probability of
passing English and Hindi respectively.

Give that probability of passing both
English and Hindi - 0.5

P(ENH)=0.5

Probability of passing neither = 0.1
1-P(EUH)=0.1
=PEUH)=1-0.1=0.1

Given that the probability of passing
English =0.75

P(E)=0.75

We know
P(EUH)=P(E)+P(H)-P(ENH)
=09=0.75+PH)-0.5

= 0.25+PH)=0.9
=P(H)=0.9-0.25=0.65
Probability of passing Hindi = 0.65

*k%

Given that P(A)=0.4,P(B/A)=0.3
P(B°/A%)=0.2
Here P(B/A)=0.3

PBNA) 43
P(A)

_PBNA) 43
0.4

=P(ANB)=0.3x0.4=0.12
Again given that P(B®/A®)=0.2

PB°NA%) 45
P(A°) '
1-P(B° NAC)°
== =
1-P(A)

1-P(BNA)
:>—
1-0.4

=0.2

= %A(;UB) =0.2
=P(AUB)=1-0.6x0.2=1-0.12=0.88
=P(AUB)=0.88

We know

= P(AUB)=P(A)+P(B)-P(ANB)

= 0.88=04+P(B)-0.12

=P(B)+0.28

-.P(B)=0.88-0.28 =0.60

P(ANB) _0.12 _

PIATB)= PB) 060

1
z.
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10.

11.

12.

Question Bank with Answers

GROUP -A

OBJECTIVE AND VERY SHORT TYPE QUESTIONS

Each Question carries 1 marks

If A={1,2 3, 4,5, 6} and a relation Ron Ais
definedby R={a, b): a, be Aand a divides b},
then write R is Roster form.

Write the equivalence class [3], as a set.

Sets A and B have respectively m and n
elements. The total number of relations from A
toBis 64. If m <nand m «1, write the values
of m and n respectively.

If A={12345 and R:A->A is
{(1,2),(2,3),(4,5),(3,3)} then write R":AA .

If R={(a, @) : ais a prime number less than 5}
be a relation, then find the range of R.

If f-R >R and g:R — R are given by f(x)=8x3
and g(x) = x% then write fog.

If R be a relation on a finite set A having n
elements, then what is the number of relations
onA?

If f(x)=Cos(log, x) then what is
f(x)—f(y)—i[f(xynf(fﬂ ?
2 y

Write the principal value of
Sin™ (Sinﬁj _
3

What is the value of
2Sin™ 1 +Cos™ 1 ?

2 2
Find the value of
Sin[ Cot'{tan(Cos'x}].

Write the principal value of

Sin™’ A +Cos'Cos —Ej.
2 2

13.

14.

15.

16.

17.

18.

19.

23.
24.

If tan‘1n+tan'1y=%,xy<1,then write the

value of x +y + xy.

X 5) =w
If Sin"5 + Cosec”| 4 ) 2, then what is the
value of x?

Write the principal value of

Cos™ [Cosz—nj +Sin™ (Sin 2_71) .
3 3

K2
If Sin‘( Zazj—Cos‘1 1 b2 :tan‘1( ZXZJ
1+a 1+b 1-Xx

then what is x ?

Find the value of
tan™ (Ej +tan™ (E] +tan™ (ﬁj
Xr yr zr
where r? =x* +y* +Z°.
Using the principal values, find the value of
Cos™ (Cos 1%7[} _

11 1
What is the value of 2tan 1§+tan 17.

. Write the maximum value of x + y subject to

2x+3y<6,x>0,y>0.

. Shade the region 2x+3y <6,x>0,y >0.
. Write the solution of the following L.P.P.

Maximize Z =2x + 3y
Subjectto x+y <1, x,y >0
State the feasible solution.

Mention the quadrant in which the solution of
an L.P.P. with two decision variables lie when
the graphical method is adopted.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Mathematics

What are the values of x and y if

x 3

y _12
y 2

=2 and
1 1

Determine the maximum value of

Cosx Sinx
-Sinx Cosx -1

—Cosec’0 Sec’® -0.
Cot’0 —tan’® 1.2|?
-1 1 1

What is the value of

-
o
o

—

ca
What is the value of

—

ab

Ol T|la 0|~
~N

b+c

What is the value of ?

O O T

a—
c+a b-
a+b c-
If ® is a complex root of 1 then
of ), the dterminant

_.,
s 0 oo

or what value

1
®
2

(DZ
11=0 2
Q)] (O]

_\>>8

0 8 O
25 520 25/,
1 410 0

What is the value of

1 a b+c
Find the value of 1 Db c+a )
1 ¢ a+b

3 5 3
If 2 42 is a singular matrix then write the
A7 8

value of ), .

LR EEN

then write the value of x and y.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

If Ais a square matrix of order 3 and |A| =3,
then write the matrix represented by A(adj A).

4 3

2 5} then find

50
If 3A—B=L J and B=

the matrix A.

a| .
L ) 12x3

9 -1 4 1 2 1
If =A+

-2 1 3 0 4 9
then find the matrix A.

2X 1
I 5 x+2y

If, & =li—]j|, then construct

4 1
} = [5 0} then find the value of

X+y.

Find x from the matrix equation

1 3|l x 5
4 5|2 = 6 then find the value of x.

5 2
If 2P(A)=P(B)=ﬁ and P(A/B)=g then

what is P(AUB)?

A binomial distribution has mean 4 and variance
3, write the number of trials.

If an event Ais independent to itself, then what
is P(A).

If E and F are events such that P(F)=0.3 and
P(E N F) =0.2.

Find P(E/F).

If Aand B are independent events and

F’(A)=%, P(B) =%, what is P(A NB)?

If P(B)=0.5 and P(ANB)=0.32 then find
P(A/B).
If A and B are two events such that

P(A/B)=P(B/A) then what is the relation
between P(A) and P(B).
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48. Define conditional probability. 62. What is the slope of the normal to the curve
2 2
34 y2 _ 3 y3 — at the point (8, 64) ?
49. If f(x)= XX 126;”20 if x %2 X% +y* =20 point (8, 64)
(x-2) 63. For which value of x, the function
if=k ifx=2 f(x)=3x2 —x+3 is minimum?
, , , "
is continous for all x, then what is the value of k7 64. For which value of x the function
1 =4 —x—x? is maximum?
50. If f(x)=(1+2x)*, x =0 is continuous at x=0, fx)=4-x=x"1 Ximd
then what is the value of f(0). 65. Write the definite integral which is equal to
51. If afunction f is continuous at x=a, then what is 1 r
lim —
lim 1[f(a +h)+f(a—-h)]. e n S 2 4 r2
h—0* 2
/2
1 66. What is the value of | 10g tan xdx?
52. What is the derivative of Se¢ | ——>— 0
i TE/2 f(X)
with respect to /1_x2 ? dx
67. What is the value of o f(x) f(g _ Xj
S X+1 . 4 x=1 d
53. If y =Sec 1[—1j+sln 1(—& then find —.
- X+ dx 68. Write the value of
54. Write the derivative of Sin x with respect to /2 Sin x 2 Cos X
Cos x ? 5 Sinx+ Cosx - 5 Sinx+ Cosx
55. If f(0)=0, f'(0)=2,then what is the derivative 1
ofy =f(f(f(f(x))))atx=0. 69. Evaluate I[3X]dX.
0
56. Write the condition of the Role’s theorem which
is violated by the function f(x)=|x -1 in [0,2]. J. Sinbx +Sin4x
70. Integrate X
57. Mention the values of x for which the function Cos6x + Cos 4x
f(x) = x® —12x is decreasing.
J‘ dx
58. What is the acceleration at the end of 71. Integrate x[(Logx)* +25] -
2 seconds of the particle that moves with the
rule s =/t +1? 2 {Sin x
72. Evaluate j \/87 \/Cidx.
59. What is the rate of change of the area of a o yOINX+LOSX
circle with respect to its radius ?
nl4
60. What is the slope of the normal to the curve 73. What is the value of I Cos*xSin*xdx
0
2y = 3 - x? at the point (1, 1)?
2
2 2 X
61. Write the equation of the tangent to the curve 74. Find I a’-x* +— | X

y =|x| at the point (-2, 2).

aZ—x
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75

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Mathematics

/3

. Write the value of I [x* Sinx® +xCosx* | dx
-n/3

3 3
What is the value of Itan’1 xdx +I Cot 'xdx
1 1

J‘eln (Cosec? x — Cot?x) dx — r)

What is the area bounded by x =¢Y, x = 0,
y=0andy=17?

What is the area bounded by y = x, x =0 and
y=17?

Write the area bounded by y = -2x, y = 0, x=1
and x = 3.

If p and q are the order and degree of the
differential equation

2 2
y(j—y) +x23—¥+xy:8inx
X X

then what are the values of p and q.

Find the particular solution of the differential
d?y dy
i — - = 6 i — — = 2
equation NG X given that y=1 and dx
when x = 0.
, . . 3, dy
Solve the differential equation (X + 2y )d_x =Y.
d’y 1 2
— = + Cosec” x
Solve dx?  x(x+1) '

Obtain the differential equation whose solution
is y=Ae” +Be ™.

Write the particular solution of
dy 4

—=(1+x = =-
ix (1+x)*, y =0 when x = -1.

Given the general solution as y =(x* +c)e™
of a diffeential equation what is the particular
solution if y= 0 when x = 1.

*k%

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

What is the differential equation whose general

solution is y = 3x + k.
Write the values of m and n for which the
(m-1)i+(n+2)j+4k

vectors and

(m+1)i+(n-2)j+8k will be parallel.

Prove that ‘5 + 5‘ < H + ‘5‘ . Write when equality
will hold.

- —\2 - =\2
If (a X b) +(a.b) =144 , then write the value
of ab.

What is the angle between i+ and i-j?

If ‘&+[§‘=‘&—[§‘ then what is the angle
between ¢ and B ?

Write the vector equation of the plane whose
cartesian form is 3x - 4y + 2z = 5.

Write the distance between paralel planes
2x-y+3z=4and2x-y+3z-18=0.

Write the angle between the planes
3x-5y+2z-8=0and2x+4y+7z+16=0.

What are the direction cosines of the line
perpendicular to the plane 3x -2y -2z + 1 =0.

Find the value of k for which the line
x-2 1-y z-1
3 k4
is parallel to the plane 2x + 6y + 3z -4 = 0.

Write the equation of the line passing through
(-3,1,2) and perpendicular to the plane 2y-z=3.

100. If the direction cosines of a straight line be

23k . .
777 then what is the value of k 7
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10. 2 Sin™ 1+Cos‘11= 2.,
2 2 6

11.

Question Bank with Answers

GROUP -A

R={(a, b):a, b € Aand a divides b}
={(1, 1), (1,2),(1,3), (1,4), (1,5), (1.6), (2,2),
(2,4), (2,6), (3,3), (3,6), (4,4), (5,5), (6,6) }

[3], ={... -11-4,3,10,17, 24,....}
m=2,n=3

R ={21),(3,2),(5,4),(3,3)}

R={(22°),(3,3°)}
={(2.8), (3,27)}
Range of R = {8, 27}.
f(x)=8x%,g (x) = x%
(fog)(x)=f[g(x)] = f(XQ’J =8(x®)’ =8x

|A| =n,

The number of elements of AXAisnxn=n2

The number of relations _ on* .

0

o (o0 [ 3

=Sin"' SinX =2
3 3

Required Principal Value =§.

wla
w

X.

oo

=-ZiCos' CosE=-L1Cos"0=-2+1,
6 2 6 6

13.
14.

15.

Xx+y+xy=1
x=3

mT T
The principal value branch of Sin™ is [—55}
and for Cos™ is [0, 7].

. Cos™ (COS@J +Sin™ Sinﬁ
3 3

=@+Sin18in(n—ﬁj
3 3
_2" L sinsinto2E L,
3 3 3 3
16. x= a-b
) 1+ab
17. =
)

18.

19.

20.

21.

Cos™'Cos (@j =Cos™ Cos[Zn + Ej
6 6
=Cos ™' Cos Ej -
6 6

T

4

The maximum value of Z is 3 which is obtained
when x =3,y =0.

Y
A

» X

(3,0)
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22. Maximum value of Z is 3 and is obtained when 5
41. 2P(A)==,

x=0,y=1.
23. Any solution of the general L.PP which also . P(A)= 5
satisfies the non-negative restriction is called 26

a feasible solution.

_ _ ' Given that =P(B)=—
24. Inthe graphical solution, the solution of a L.P.P. 13

lies on the first quadrants. 2
a Also P(A/B)=§

25. x =5, y=3

:P(AﬂB)_g
26. 0 PB) 5
P(ANB) 2
27. 0 = =113 —5
28.0 5 2 2
P(ANB)=—.==—
—PANB=13-5-13
3 3 3
29. —(a’ +b’ +c’° —3abc) P(AUB)=P(A)+P(B)-P(ANB)
30. . is any number. :i+£_£:ﬂ
26 13 13 26
31. 200
32 0 42. Let n be the number of trials.
' Let p be the probability of an event A.
33. -33 p=1-q
34.x=5,y=3 We known p=np =4 (1)
300 Variance v =c6® =npq=3 .. (2)
35, A(adjA)=|0 3 O @:quzé
0 03 np 4 4
3 1
3 1 p=1-q=1-7=7
36. A=, 2} 4 4
- From (2), we have
r 13
01 2 n—.-=3
A:
37. 10 J 4 4
=n=16.
(8 -3 5 So the number of trails = 16.
38. A=
-2 -3 -6
- 43. P(A)=0or 1.
39. x+y=1
44, PE/F)=—
40. x = -1
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45.

46.

47.

48.

49.
50.
51.

52.

53.
54.
55.

56.

P(AﬂB):%

P(A/B):%

P(A) = P(B)

If B be an event in a sample space then
the conditional probability of B subject to A
which is written as P(B/A) is defined as

PBNA)

PO/A==5 S

, P(A)#0,

k=7

o

- Cot x
16

Given function is f(x)=|x—1 in [0, 2]

-1 h >1
L (x) = { X when X

—(x-1) whenn<1’

The function is continuous in [0, 2].

f(x)—f(1
Atx=1 LHD. = lim ) =f()

x—>1 X—1
= fim 2X=D=0_ 4
x—1 X—1
R. H. D. = lim M
x—>1"* X =1
_jim X120
x—>1"* X =1

57.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

68.
69.

70.

Question Bank with Answers
Atx=1,LH.D.  RH.D.

The function is not differentiable at x =1.

Again

In order that the Rolle’s theorem is verified
(i) the function should be continuous in [0,2]

(ii) the function is differentiable in (0, 2).
(iii) f(0)=f(2).

Here the 2™ condition of Rolle’s theorem is violated.

The function is decreasing x > 2 forand x < -2.

1
_— H 2
802 units/sec

2nr

1
x+y=0

1
2

1
The function is minimum at X ZE'

1
The function is maximum at X = _5 )
lim S N
n—wo N f:1\/n2+r2 01+X
.[On/zlog tanxdx =0
r
4
0
1
1
— log Sec5x+C

5
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71.

72.

73.

74.

75.
76.
77.
78.

79.

80.
81.

82.

83.

84.

85.

86. Yy

87.

88.

1tan‘1 (1 log x) +C
5 5

S N3

X
a’Sin'2+C

0
Y
x+C

-8 sf units.

1
2 sf. unit

-8 sf. units

p=2,q9=1

y=x°+2x+1

XoyricC

y

y =xInx-xIn (x+1) - In (x+1)
-In Sin x + cx+D.

d’y
9y _4
dx? y

C(1+x)
5

Particular solution is y = (x* +1)e™.

&y _,
dx

Mathematics

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

m=3,n=-6
Let OA=a, AB=b

. OB=OA+AB=a+b.

We know |OB| <|OA|+|AB]

= [a+b| <[a| +|p)

Let b be in the directions of a.
. |0B| = |oA| +|AB]
=[a-+b|=[a|+[o].

Thus equality holds when a and b are in the
same direction.

ab=12
0 =90°

. The angle between two vectors = 90°.
The angle between o and B is 90°.
r.(3i-4j+2k)=5.

N

0=90°

3 2 2

< , , >
N7 7 -7
k=3

x+3 y-1 z-2
o 2

100. k =£6
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10.

11.

Question Bank with Answers

GROUP -B

SHORT TYPE QUESTIONS

Each questions carries 4 marks

Relation and Functions, Inverse Trigonometric
functions, Linear Programming

Show that the relation R defined on the Set Z
of all integers defined as
R ={(x, y) : x - y is an integer} is reflexive
sytmmetric and transitive.

It R and S are two equivalence relations on a
set then prove that RNS
equivalence relation on the set.

is also an

2x2

x? +1

Prove that f:R — R such that f(x)= is

neither on to nor one-one function.

If f-R—>R is a function defined by

f(x)=4x® + 7, the show that f is a bijection.

If f(x) =~/x and g(x)=1-x?, then compute fog
and gof and find their natural domain.

Let f be a real function. Show that f(x) + f(-x)
is always an even function and f(x) - f(-x) is
always an odd function.

Construct an example to show that
f(ANB) = f(A)Nf(B) where ANB=¢.

Prove that f: x — y is injective iff f'(f(A)) = A
forall Ac X.

Prove that f : x — y is injective iff for all subjects
A, Bof X, f(AnB)=f(A)nf(B).

If f and g are functions on R given by f(x)=Sin x,
g(x) = x*then find the composition fog and gof.
Test whether fog = gof.

Show that the relation R on the set R of real
numbers defined as R={(a,b):a<b?} is
neither reflexive, nor symmetric nor transitive.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

If m and n are integers and f(m, n) is defined by

5if m<n
f(m-n, n+2)+n if m>n

f(m,n) =
then find (5, 3).

If S is a set of all rational numbers except 1
and = be definedon Sbya*b=a+b-ab for

all a, b €S, then prove that
(i) =*is a binary operation on S.
(i) =is commutative as well as associative.

Consider the binary operation * on the set
{1,2,3,4,5} defined by a * b = min {a, b}. Write
the operation table of operation *

If = is the binary operation on N given by
a+*b=LC.M. of aandb. Find 20 * 16. Is *
(i) Commutative and (ii) associative.

_11_7'[

2
1

Show that Sin™’ s +2tan

Prove that tan™ 1 +tan™ 2_ —tan™ 4 )
4 9 2 3
Prove that tan™ 3 +tan™ 3_ tan™ 8_r .
4 5 19 4

If Cos™'x + Cos™"y + Cos 'z = n then prove that

x> +y? +2° +2xyz=1.

If Sin"'x+Sin'y+Sin"'z=n then show that

xV1-x? er\/1—y2 +z1-22 = 2xyz.
If tan"'x +tan”'y + tan™' z = t, then show that
X+y+2z=Xxyz

Show that ’[an(Ztan1 % —E] - ’

4) 17°

If u=cot”(y/cosa)—tan"(y/cosa)

then prove that sinu = tan %.
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Mathematics

24. Prove that

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

sin ' [~ _cos ™ /—p_xztan’1 /x—q
P-q P-q p-X

Prove that
tan” x+cot'(x + 1) =tan ' (x* + x +1).

Show that 4(cot‘1 g +cos ec‘K/%J =r.

Ina A ABC, <A =90; then prove that

tan‘*( b jthan‘1 (szﬂ when a, b, ¢
a+c a+b 4

are the sides of a triangle.

2x _tan” 3x-x°
1-x? 1-3x% )°

1+ x2
2+x2°

Prove that

tan'x + tan‘*[

Prove that

cos[tan '{sin(cot™" x)}] =
y 1 4(1-X
Prove that tan \/; =—C0S | ——
2 1+ x
when x € (0,1).

Prove that sec?(tan™'3)—cosec?(cot'3)=0.
-1 . -1 3
Solve cos(tan x)=sm(cot ZJ.

Solve tan™’ (ﬂ =1tan’1x.
1+ X 2

Solve tan' x +2cot' x = 2—; .

3-3x? _n
2 3°

tan”'(x +2)+tan'(x-2)=tan™ [EJ .

Prove that cos ' x +cos™ B +

Solve for x.

79
Solve for x

tan™ G*—Xj:gnam x,0<x<1
- X

Solve for x, cos(2sin™ x) = % x>0.

39.

40.

42.

43.

44,

45.

Find the feasible region of the following system
2X+y>6,x-y<3,x>0,y>0.

Solve the following L.P.P.

Maximize Z =20x + 30y

Subjectto 3x+5y <5

X,y,20.
. Solve the following L.P.P.
Minimize = Z =6x, +7Xx,

Subjectto x,+2x,>0
X; X, 20.
Leta L.P.P. be
Maximize Z =3x, +5X,
Subjectto  5x, +3x, <30
X, +2X, <12
2x, +5x, <20.

Test whether the point and x,, x, >0
(2, 3) & (-3, 4) are feasible solutions or not.

Solve the following L.P.P.

Minimize z=5X+T7y

Subjectto  2x+y>8
X+2y>10
x>0,y>0.

Solve the L.P.P.

Maximize z=5x+3y

Subjectto  3x+5y<15
5x +2y <10
x>0,y>0.

Solve the L.P.P.

Maximize z=3X+2y

Subjectto  x+y <400
2x+y <500
x>0,y>0.
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Question Bank with Answers

3. Matrices, Determinants & Probability

1 ) 2 4

1. If A= =
{3 1 J and B={1 2
3 -1

then verify that (AB)" =BTA".

3 _
2. If A =L J then show that
A 1+2k -4k
k 1-2k |-

S S

then find the value of x and .

(-1 3 5
4. If A=l 1 -3 -5|then show that A®=AZ2.
13 5
3 1
5 If A=
12

then show that A2 _5A +71=0.

2 5
6. Find the inverse of the matrix [1 3]

7. Find x so that
1 3 2|1
[1 X 1] 0 5 1(|1|=0
0 3 2||x
8. IfA, B, C are matrices of order 2 x 2 each and

2A+B+C= 12 ,A+B+C= 0 1
30 2 1

and A+B—C:[1 ﬂ then find A, B, C.

2 0 1

9. If A=12 1 3] then find the value
110
of A2-3A+2I.

10.

11.

12.

13.

14.

15.

16.

17.

18.

If A=

N N =
N =~ N

2
2| the prove that
1

A2 —4A-51=0-

If the matrix A is such that

1 1 4 1
2 3 A= 2 7| thenfind A,

Find the adjant of the matrix

_ O -
N =

2
2
1
Find the matriex which when added to

2 -3 4 1
4 7 |9Ves|a 5|
Using elementary transformation find the

1 3
inverse of the matrix [2 7} .

Using elementary operation find the inverse of

4 5
3 4
Prove without expanding that

bc a a? |1 a® a°

ca b b?}=[1 b*> b®

ab ¢ c? N ¢ ¢

a+1 2 3
Showthata+1isafactorof| 1 a+1 3
3 -6 a+1
Show that
a-b-c 2a 2a
2b b-c-a 2b |=(@+b+c)
2c 2c c—-a-b
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a+1 ab ac

ab b’+1 bc |=1+a°+b% +c2.
ac bc c*+1

19. Show that

X+a b c
20. Factorise | b X+C a
c a X+b

21. Without expanding find the value of the

3 6 9
determinanat -2 4 -6|.
8 16 24

—_—

a a
22. Prove that [@° 1 a| is a perfect square.
a a° 1

23. Provethat|a b c|=(a-b)(b-c)(c-a).

15-2x 11 10

24. Solve forx, [11-3x 17 16/=0,
7-x 14 13

17 58 97

25. Find the value of 19 60 99| .
18 59 98

26. Prove that

1+a 1 1
1 1+b 1=abc(1+1+1+1j

1 1 A+c a b ¢/

27. Prove that

1 a a’-bc
1 b b?®-cal=0
1 ¢ c’-ab

28.

29.

30.

31.

32.

33.

34.

35.

36.

1 bc a(b+c)

Prove that [1 ca b(c+a)=0.
1 ab c(a+Db)

Prove that

X y z

* oyt Zl=xyz(x-y)y-2z)(z-X)
3 y3 Z3

X
X

a a’ bc
Prove that [p b° ca

c c? ab
=(a—-b)(b—c)(c—a)(bc +ca+ab)
If A and B are two events such that
P(A)=0.6 P(B)=0.5 and P(A nB)=0.2 then
find P(A/BC).

A pass of dice in thrown. Find the probability
of getting at least 9 if 5 appears on atleast one
of dice.

If two dice are thrown and if A be the event that
one of the dice is 3 and B be the event that
sum 5 occurs then find P(A/B).

If A and B are two events such that P(A)=0.3,
P(B)=0.4 and P(AuB)=0.6 then find
(i) P(A/B®) (ii) P(B/A).

If A and B are two independent events and
P(A)=0., P(B)=0.6, then find

() P (AandB) (ii)
(i) P(A or B) (iv)

P(A and not B)
P (neither Anor B)

A random variable has the following probability
distribution.

X o1 1] 2 314 5 6|7
PXx)| O |2p|2p | 3p | p? | 2p?| 7p?| 2p
Whatis p ?
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37.

38.

39.

40.

41.

42.

43.

44,

45.

Two different digits are selected at random
from the digits 1 through 9. If the sum is even,
what is the probability that 3 is one of the digits
selected ?

If x follows a binomial distribution with
parameter n =6 and p with 4P(x =4) = P(x = 2).
Find p.

Find the mean of the numbr of heads in three
tosses of a coin.

If P(A) = 0.6, P(B/A) = 0.5, then find P(A UB)
when A and B are independent.

b?-ab b-c bc-ac
Show that [ab—a*> a-b b?-ab|=0_
bc-ac c-a ab-a?
a’ bc c?+ac
Prove that [a° +ab  b? ca |=0.

ab  b?+bc c?

If x =cy+bz, y = az+cx and z = bx+ay where
X, Y, z are not all zero then prove that
a?+b2+c?+2abc = 1, by determinant method.

Prove that
-2a a+b c+a

a+b -2b b+c|=4(b+c)(c+a)a+b)
c+a b*+bc ¢

XxX—2 2x-3 3x-4
Solve [x—4 2x-9 3x-16/=0
XxX—-8 2x-27 3x-64

*k%k

Question Bank with Answers

Continuity and Differentiability, Application
of Derivatives

ax’+b if x<1
f(x) 1 if x=1
2ax-b if x>1

If

is continuous at x=1, then find a and b.
Show that sin x is continuous for every real x.
Find the value of k if the function f(x) defined by is

2x—-1 when x<2
f(x): k
x+1 when x>2

when x=2

is continious at x = 2.

Find the value of k so that the function f
defined by

kx+1 if x<=
X .
cos X if x>m=
is continious at x =x.

Find the value of k so that the function ‘f’ defined
below, is continuous at x=0 where

1-cos4x

if x=0

f(x)= 8x? _

k if x=0

) 3 Y
If x=acos’6 and y=asin’0, then find prcy

T
0=—

at 6"
If x sin (a+y) + sin a cos (a+y) =0

dy sin*(a+y)
then prove that dx _ sina

. dy m n X "
Flnd—le-Y=§ .

dx

d (24t -1
Find =Y when Y =sin"| =—|.

dx t
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Question Bank with Answers
10. If x=a sec 6, y=Db tan 6 then prove that
d’y b*

dy logx
1. If x¥ =gV, thenshowthat —=——"F"—.
dx  [log(xe)]

12. If sin y=x sin (a+y) then show that

dy _sin’(a+y)
dx sina

13. If x=a(cost + tsint),y=a(sint-tcost)then

d’y
find —.
ind X2

/ 1 . 2t
COSX=,[—— , siny =
14. If e y 10 then show that

d—y"d dent of t
4x 'S independent of t.

15. Find dy when y* = x5
' dx y = '

d
16. If y? cotx=x"coty then find —

17. Find the derivative of ysinx with respect to x.

. 4 2X
18. Differentiate SIN 1[1+x2j with respect to
1(1—x2j
cos > 1.
1+ X
1+ %2 +\/1—sz

. ; y =tan™
19. Differentiate [\/sz _S1-x

20. Differentiate y = (siny)™*.

21. Test the differentiability and continuity of the
following functioon at x =0

v4

1-e

F(x) = x if x=0
1

if x=0

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. 1

Differentiate S€C 1(mj with respect to

1-x% -

3 1

y=xt——g—  dy

If x+—— thenfind —.
X +...tow dx
Find the slope of the tangent to the curve
0
X =2(0-sin20), y=2(1-cos0) at 9=Z.
If cosy =xcos(a+y) then show that
dy _cos’(a+y)
dx sina
dy _ 1+y?
If y=tan(x+y) then show that dx V2
Find the derivative of 1450 |-
Find the derivative of tan™ (cos? x).
L(1=-%®
Differentiate COS 12,2 | With respect to
+ X

. _1( 2X j

sin 5 1.
1+ X
Find dy wheny =x¥
dx y '
dz d’z

2z=x|2+— —
If [ dxj then prove that el
constant.
The sides of an equlateral triangle are

increasing at the rate of 2 cm/sec. Find the rate
at which the area increases when the slide is
10 cm.

Find the radius of a sphere if the rate of
increasing of its volume is twice what of the
the surface area.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Write the set of values of x for which the

function f(x) = sin x - x is increasing.

Mention the values of x for which the function

f(x) = x® —12x is decreasing.

Find the interval of x is which the function
linx o ]

y :T’ x > 0 is increasing.

Show that the sum of intercepts on the
coordinate axes of any tangent to the curve

Jx +.Jy =+/a is constant.

0
Show that 2sinx+ 3 tan x> 3x for all XG[Q 2).

Find the interval in which the function
f(x)=3x* —4x® -12x* +5 is

(i) Strictly increasing

(ii) Strictly decreasing

Find the equation of the normal to the curve

H 3 n

x=asin°0, y=acos’0 at 9=Z.

Find the maximum and minimum value of
1

X+—.
X

For which value of x, the function

f(x) =4 —x —x* maximum and minimum.
Find the value of x for which the function

f(x)=x* —4x® +4x*> -1
minimum.

iS maximum or

Find the extreme point of the function

f(x)=sin xcosx,x € E,E )
8 2

Show that for all rectangles with a given
perimeter, the square has the largest area.

*k*k

10.

11.

12.

13.

14.

15.

Question Bank with Answers

Integrals, Application of Integrals, Integrals,
Differential Equation
Each questions carries 4 marks

1
fr Xy _ .
If and f'(x)=¢€ e and f(0) =1 then find f(x).

Evaluate [(logx)’dx

2x+9
Evaluate Im

x°(4 —x?)

1
Evaluate J‘Oﬁdx

sin X cos X
in>x—2sinx+3

1 2
Evaluate I; x7,/1+§2 dx

Evaluate _[Xz tan™' x dx

Evaluate -[s

1

dx
Evaluate J.xlnx\/(lnx)z _4
I dx

Evaluate (14 x) V1= %2

INX gy~ Ein2
Show that N 2

/2 sin”
Prove that I %dx:E

0 sin" X +cos" x 4

Integrate jsec x e tan xy/tan® x — 3 dx

1

nl4
Evaluate | — dx
0 cos x(cos X + sinx)

1 » X
Evaluate [,(tan”"x+-—) dx

Evaluate j; [3x]dx
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Mathematics

4
Evaluate jo |8 - 3x|dx

4
Evaluate IO {Ix] +|x[} dx

1.5 2
Evaluate [, [x’]dx

xe”

Integrate Imdx
a

b+ce”

Integrate _[

x—1 e-1
e+ x
Integrate | —————dx
grate [~
Find the are of the circle x? +y? =2ax .

Find the area bounded by the curve y* = x and
the straight line x =0,y =1.

Find the area bounded by y = sin x, y = 0 and

x=0, X=£.
2

Find the area bounded by the line y = 2x,
x-axis and the ordinate x = 3.

Find the area bounded by the curve y = sin x,
x-axis fromx=01to x=r.

Find the area bounded by the curve
y =3x? +5, y=0and two ordinates x=1 & x=2.

Find the area enclosed by y*=4ax and
x* = 4ay.

Find the area bounded by the curve y = e*, y=0,
x=2 and x=4.

Find the area of the trapezium bounded by the
sidesy=x,x=0,y=3andy=4.

Write the integrating factor of the differential
dy

[ X—=Iny)—==-yInx
equation ( y)dx ylnx.
dy vy’
Solve 3 = Xy —x2 -

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.

Find the particular solution of the following
. . _dy 1+y?
differential equation ax 122 diven that

y=+/3 whenx=1.

d
Solve (x+2y*)Y =y
dx

2
y
Solve cosec x . —5=X.

dx?
Solve ydy +e?xsinxdx=0.
d
Solve (x*~1)=Y+2y =1,
dx
Solve x*(y —1)dx+y*(x—1)dy =0.
Find the particular solution of the differential
d’y dy
ion —% = 6X qi - -2
equation e giventhat y=1and dx
when x=0.

Find the integrating factor of the differential
equation (1+y?)dx +(x—e™ ™)dy =0.

e T
OV ax X —7x+12°

Form the differential equation whose general
solution is y = at + be'.

Find the differential equation whose general
solution is ax®+by=1 where a and b are
arbitrary constants.

Find the differential equation representing
family of curves given by (x-a)’ +2y* =a’
where a is an arbitrary constant.

Obtain the different equation whose primitive

is y=Ae* +Be ™.

*k%*
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6.

10.

11.

12.

Vectors, Three dimensional Geometry
Each questions carries 4 marks

If the sum of two unit vectors is a unit vector,

then find the magnitude of their difference.

ABCD is a parallelogram. Using vector method,
prove that the line joining A and the mid point
BC intersect the diagonal gp in the ratio 1:2.

Prove that the following vectors can never be
coplanar for any real value of ) .

(7»+1)7+2]+R, —f+7»]+|2, ﬁ+]+3l2.

If a=(2,-21),b=(23,6) and c=(-10,2),
then find the magnitude and direction of
a+b-c-

Using vector method, prove that an angle
inscribed in a semi circle is a right angle.

If a, b, ¢ are mutually perpendicular, then prove
that [a .(bxc)] = a%’c?.

Prove that for any vectors g, p and ¢,

[a+b b+c c+al=2[abc].

If i+j+k and 2i-aj+3k are orthogonal to
each other then find o .

Find [a b c] when

a=i-2j+3k, b=2i+j-k c=]+k

Find a vector § suchthat axb=c and a.b =3
where a=i+j+k, c=]j-k.

Prove by vector method that in a triangle ABC

c?=a®+b?-2ab cosC.

Determine the area of the parallelogram whose
sides are the vectors 2i +2j and | _k.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Question Bank with Answers
If the position vectors of the points A, B, C are
2i+j—-k, 3i—2j+k, i+4]-3krespectively,
then prove that A, B, C are collinear.

Find the scalar projection of the vector
a=3i+6]+9k on b=2i+2j-k.

Find the value of ) such that the following
vectors are coplanar — i +2j— Ak, 2i + 4]+ 5k,
—2i+4j-4k.

Vectors a, b and ¢ suchthat a+b+c =0 and
H =3, ‘5‘ =9 and ‘5‘ =7 . Find the angle
between 5 and p.

If the magnitude the difference of two unit vectors
is \/§ , then find the magnitude of their sum.

Let  a=i+j+k, b=4i-2j+3k and
c=i-2j+k. Find a vector of magnitude 6
units which is parallel to the vector 253 _p + 3¢ -
Prove that four points with position vectors
i+j-3k 2i—-j-k —i+2j-2k and 2i+2k
are coplanar.

Write the volume of the parallelopiped whose
sides are given by —j, k and _j .

Find the angle between the lines
r=2i-5j+k+r(3i +2j + 6k)and
r=7i-6j+6k+p(i+2j+2K).

Find the shortest distance between the lines

X+1 y+1 z+1 X-3 y-5 z-3
7% 1 T2

Find the equation of the plane passing through
the point (-1, 3, 2) and perpendicular to the
planes x + 2y + 2z=5and 3x + 3y + 2z = 5.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mathematics

x+4 y+6 z-1
3 5 2
3Xx—-2y+z+5=0=2x+3y+4z—-4 are not
coplanar.

Prove that the lines and

Find the equation of the plane passing through
the points (1, 2, -3), (2, 3, -4) and perpendicular
totheplanex+y+z+1=0.

Find the perpendicular distance of the point
x-13 y+8 z-31
5 -8 1

(-1, 3, 9) from the line

Prove that the measure of the angle between

1
two main diagonals of a cube is COS 15 .

If the point (1, y, z) lies on the straight line through
(3,2,-1)and (-4, 6, 3), then find y and z.

Find the equation of the plane passing through
the intersection of the planes x+2y+3z-4=0 and
2x+y-z+5=0 and also perpendicular to the plane
2x-y+2z-3=0.

Find the equation of the plane passing through
the foot of the perpendicular drawn from the
point (a, b, c) on the coordinate planies.

Find the equation of the plane passing through
the points (2, 1, -1) and (-1, 3, 4) and
perpendicular to the plane x- 2y + 4z = 10.

Find the wvalue of r if the Iline
x—1_y+2_z—1_r interst th |
1 3 > inters e plane

2X+y+z=9.

Find the ratio in which the line through (1, 3, -1)
and (2, 6, -2) is divided by zx - plane.

*kk

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

. Find the coordinates of the point at which the
perpendicular from the origin meets the line
joining the points (-9, 4, 5) and (11, 0, -1).

Find the image of the point (2, -1, 3) in the plane
3x-2y+z-9=0.

x-2_y _z-1
1 -1 2
meets the plane 2x+y+z=2.

Find the point where the line

Find the angle between the plane 3x + 3z-5=0

x-1 y-2 z-3
1 -1 0

and the line

Find the equation of the plane which pases
through (1, 1, 2) and parallel to the plane

X+2y—-z=5.

Find the equation of the plane bisecting the
line segment joining (-1, 4, 3) and (5, -2, -1) at
right angles.

Find the distance between the parallel planes
3x—-2y+6z-7=0 and 3x—-2y+6z-14=0.

Find the coordinates of the point of intersection
of theline 3x -3 =y +2=3 -3z and the plane
2x+y+z=9.

Find the equation of the plane passing through
the points (-2, 3, 5), (7, -7, -5) and (-2, 5, -3).

Find the equation of the plane passing through
the intersection of the planes 3x+y-z=2
and x-y+2z=1 and the point (1, 0, 2).

Find the point of intersection of the line passing
through the point (1, 3, -2) and (3, 4, 1) with
the plane x -2y +4z=11.

Find the symmetric form of the equation of the
line x+2y+z-3=0=6x+8y+3z-10.
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Question Bank with Answers

GROUP -B

2. Relation and Functions, Inverse Trigonometric functions, Linear Programming

The given set is Z, the set of integers
Z={..-3,-2,-1,0,1,2,3,........ }
Given relation R is
R={(x,y): X,y e Zand x -y is an integer}.
Reflexive
Forall xez, x—x=0
= X-—XIis aninteger
= (xy)eR
. The relation R is reflective.
Symmetric
For x,y eR
x,yeR = x-yisaninteger
= X-y =k where k is an integer
= y-x=-Kk
= Yy —XIis an integer
= (xy)eR.

So the relation R is symmetric.

Transitive

For x,y,zeZ

(x,y)eR and (y,z)eR
= X-Yyisanintegerandy —zis an integer
= Xx-y=kandy-z=Kk,
where k, k, are integers.
= (X-y)+t(y-z)=k+Kk,
= X-—z=k+k, which is an integer
= (x,2)eR

So the relation R is transitive.

2. Let Abe the given set.

Given that R ans S are two equivalence
relation on A.

= R ans S are reflexive, symmetric and
transitive

(i) Since Rand S are reflexive
= Forall xeA, (x,x) € Rand (x, x)eS

= (x,x)eRnS

= RAS is reflexive on the set A.
(i) Forsome x,ye A

(x,y)eRNS

= (x,y)eR and (x,y)eS

= (y,x)eR and (y,x) e S
(- R& S are symmetric)
= (y,X)eRNS

= RAS is symmetric.
(i) Forsome x,y,ze A,
(x,y), (y,z) nRNS
= (xy). (y,.z)eR and (xy), (y.z2) € S
= (x,z)eR and (x,z) e S
= (x,2) eRNS
= RANS is transitive.

Since RNS is reflexive, symmetric and
transitive, it is an equivalence relation.

Given function is f:-R — R and is defined by

2x?
f(x)=—

X +1

For x,,x,eR, f(x,)=f(x,)

2 2
2x" 2%,
x2+1 x5 +1

=

= xf(x§+1)=x§(xf+1)
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2 2
= X;=X,
= X, =X,
= fis not one-one.

Again for x = 1 and -1, use set the same
value of f(x).

= The function f(x) is not on to.

Given function is f:R—>R such that
f(x)=4x> +7.
one-one :
Forall x,, x, eR
f(x,) = f(x,)

= C+T=4x+7
= xX=x

= X=X, (v X, X,eR)
Thus, f(x,) = f(x,) = X, =X,

= The function is one-one function.
on-to :

To show that f is an on to function, we have to
show that Range of f(x) = co domain of f(x).

Given that co domain of f(x) is R.

Let y=4x3+7
= 4x3=y-7
y-7
X =I—
= 4

1
y-73%

x> =
- ( 4 )

From the above we see that for every y eR,
we get xeR.

= Rangeisf(x) =R

= Range is f(x) = co domain of f(x).

= fis an on to function.

Since is one-one and on to, it is a bijective
function.

Given that f(x)=+/x and g(x)=1-x?
(fog) (x) = flg()I=f(1-x°)= /1 — x2
(gof) (x) = glf(x)]=g (/x )
= 1-(vx) =1-x

The natural domain of fog is _1<x <1

Natural domain of gof is R which is the the set
of real numbers.

(i) Leth(x) = f(x) + f(-x)
h(-x) = f(-x) + f[-(-x)]

= f(-x) + f(x)
= f(x)+f(-x)=h(x)

Thus the function h(x) = f(x) + f(-x) is an even
function.

(i) Let h(x) = f(x) — f(-x)
. h(=x) = f(-x) — f(x)
= —{f(x) — f(-x)]
= —h(x)
So h(x) is an odd function.
Let f(x) = cosx.

Let A=10, 5L, B={Z 2n
2 2

f(A)= {cosO, cosg}
={1,0}={0, 1}
f(B)= {cosg, cosZn}

= {01
f(A)Nf(B)={0, 1) .. (1)

ol
f(AnB)=cosZ={0]

f(AnB)=f(A)nf(B)
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8. Giventhat f:x — vy is injective.
Let xe A < f(x)ef(A)
o xef'[f(A)]

A=f"[f(A)]
9. Giventhat f:x — vy is injective.
Let A and B are subsets of X.
Let f(x)ef(AnB)
< xeAnB
< xeA and xeB
&> f(x)ef(A) and f(x) e f(B)
& f(x)ef(A)nf(B)
f(AnB)=f(A)nf(B)
Conversely suppose that
f(AnB)=f(A)nf(B)
Let f is not injective.
f(x)ef(ANB) & xcANB
< xeAand xeB
& f(x)ef(A)Af(x)ef(B)
o f(x)ef(A)nf(B)
f(AnB)=f(A)nf(B) is false.
So f must be injective.
10. f(x) = sin x, g(x) = x°
(fog) (x) = f[g(x)] = f(x°) = sin x°

(gof) (x) = g [f(x)] = g(sin x) = sinx
. fog = gof

11. The given setis R, the set of real numbers.
The relation R on the set R is defined as for

a,beR, R={(ab):a<b’}

Reflexive : Forall ae R, g<g? is not true

1 1T.
e —<|—| is not true
2 \2

= (a, a) € Ris not true.
So the relation R is reflexive.

(- fis injective)

12.

13.

Symmetric For a,beR, (a,b)e R
= a<b’
%+ b<a?
=% (b,a)eR
- (ab)eR = (ba)eR
So the relation R is not symmetric.
Transitive: Here we observe that
for 2,-4,1 R,
2<(-4)Y, -4<1
But 2x1.
Thus, (2,4)eR, (-4,1)eR
But(2,1) ¢R.
So the relation R is not transitive.

Given that

5 ifm<n
flm-nn+2)+m ifm=>n

f(m,n):{

f(5,3)

f(5-3, 3+2) + 5
f(2,5)+5
5+ 5= 10.

(i) We know addition of two rational numbers
is a rational number. Also multiplication of two
rational numbers is a rational number.

Here a, b are rational numbers other than 1.
So a + b — ab is a rational number.

*

= is a binary operation on the set S.

(i) Commutative For g.beS

a*b = a+b-ab
= b+a-ba
= b+a

Here * is commutative.

Associative Fora, b,c € S
- (@*b)*c = (at+b—ab)*c
(a+b—ab)*c
atb-ab+c-(a+b-ab)c
atb+c-ab-bc-ac+tabc ..... (1)
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a*(b*c) = a*(b+c-bc) X
in—ly = -
= atbtc-be-a(bc-be) 16. We know sin~'x = tan PG
= atb+c-ab-bc-catabc ..... (2)
and 2 tan~'x = tan™ 5
(@*b)*c = a*b(b*c). 1-x

*

= is associative. 1

4
= sin' —+2tan" =
L.H.S = sin 5 3

14. Given binary operation is

1
a * b = min {a, b} and is defined on the set éy 2.—
{1,2,3,4,5} =tan™ 516 +tan’1—3f]
The operation table for * is given as follows : 1- 25 1- 9
123 14|59 = tan™ % +tan™ %
1 1 1 1 1 1
2 [1]2]2]2]2 - tan‘1%+cot‘1%=g
3 1 2 3 3 3
4 ] 2 3 4 5 17. We shall show that
5 1 2 3 4 5 Z[tan —+tan @j i
9 3
1 2
15. Given that a*b = L.C.M. ofaand b LHS= Z(tan 2y
L.C.Mof 20 and 16 =80 1+Z
- 1| 4 9
= 20*16 =80 = 2ten 12
() Commutative Fora,b € N 49
a*b=L.C.M.of aand b = 2tan”’ 17 = 2tan‘11
34 2
b*a=L.C.Mofbanda ]
=L.C.M.ofaand b 1 25
= tan —T= tan
=a'b 1- 1
4
Thus * is commutative 18. LH.S = tan 1%+tan %—tan‘1 12
(i) Fora,b,c e N, §+§
a* (b*c) = a* (L.C.M. of and c) _ tan'| A5 —tan’1£
- 1_§ § 19
=L.C.M.ofa, b, c ...(1) 4’5
Again (a*b)*c = (L.C.M of a and b)*c - tan” f_:_ tan"" %
=L.CM.ofa,b,c ... (2) 27 8
From (1) and (2), we have = tan™ 11271533 —tan—'1 _%
* * = * * 1 DN
a*(b*c) = (a*b)*c. +11 19
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19. Given that cos™'x + cos™y + cos'z= ™
= cos'x+cos'y=n —cos'z

— cos” [xy— (1—x2)(1—y2)} =m—cos 'z

= xy—/(1-x*)(1-y?) = cos(n—cos™'z)

—cos cos 'z
-z

= Xy+z= (1—x2)(1—y2)

= (xy+2) =(1-x*)(1-y?)
= X2+y2+2z2+2xyz=1

20. Given that sin”'x + sin”'y + sin'z= 1
Let sin"’x = A, sin"'y =B, sin"'z=C

= X=sinA, y=sinB,z=sinC

= cosA=+1-sin?A =1-x>

cosB =./1-y?, cosC=+1-2°

L.H.S = xy1-x° +y\/1—y2 +z1-2°
=sin Acos A+ sin B cos B +sin C cos C

1
) (sin2A +sin2B +sin 2C)
1 . . .
—.4sinAsinBsinC

2
2 xyz.

21. Given that tan-'x + tan'y + tan"'z = «
= tan'x+tan'y=n—-tan"'z

4 X+Yy
1—xy

= tan =n—tan'z

— XY _tan (n —tan™ z)
1—xy

—tantan™'z
= -z

= x+y=-z(1-xy)

= X+y+z=Xxyz

22. LH.S

Question Bank with Answers

tan| 2tan™ 1=
5 4

12

23. Given that u=cot™ (\/COSOL) —tan™ (\/COSOL)

_ 1 _
— u=tan" —tan'vcosa
A/COS O
L CoSs a
\/COS o
= u=tan" 7
1+ \Jcosa
\Jcosa
tanu 1-cosa
= =—
2</cosa
2
1-cosa
= 1+tan2u=1+¥
4cosa
2
, (1-cosa)
= sec’U=——2~
4 cosa
secu 1+cosa
= =
2+/cosa
) tanu 1-cosa , 0
sinu = = =tan® —
secu 1+cosa 2
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24. Let sin' |[X =9 -9
p—-q
. X—q
sinf= [——
= P-q
- \/1—sin29=\/1—x q_\/p‘x
cos 0 p—q p—q
—, 0=cos™ p—x
- sin” |— —cos /
tano = S|n9 X—q
cosO p-X
0=tan"' |29
= o_x
sin™ /X—_q:cos’1 /p_—xztan’1 X~9
pP—-q pP—-q p-—X
25.LHS = tanx+cot?'(x+1)
= tan‘1x+tan‘1L
X+1
1
X+——
- tan'| —x+1
v
X +1
= tan" (x*+x+1)
26. LHS. = 4[cot1%+cosec1\/%j
= 4(tan“g+tan‘1lj
3 5
2 1
7_’_7
= 4tan| 3-S5 |-4tan1=n
1-21
35
= tan™' (x*+x+1)

26. LH.S

4 (cot‘1 % +cosec /26 j

4(tan‘1 2 +tan™ 1]
3 5

Il
o
—-
Q
=]

27. Given that <A =90°

= b2+ c?=2a?

tan™

28. LH.S

4 C
+ tan
a+c a+b

b o}

1| _a+c a+b
b c

a+c a+b

tan

N

tan

ab+ac+a?®
a’+ac+ab

tan'1=2

=tan'x + tan™ [1 2X j

_X2

2X
X +
-1 1-x?
2X

1-x

| x(1—x2)+2xJ

1—x2 - 2x2

=tan
1-X.

2

=tan

_tan| =X
1-3x°
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29. LH.S

cos[tan’1 {sin(cot’1 x)}}

Let cot'x=0 = x=cot9

LHS = cos[tan’1(sine)]
- cos|tan™ L }
cosecH
-
= cos|tan” —| (1)
i 1+ %2
a1
Let tan =¢
N1+ X2
1
= tan¢=
1+ x2

From (1), L.H.S

1 1
secd [1+tan’¢

1 _[1+x
\/ 1 2+ x2
1+ :

1+ x?

= COS¢

30. Let x=tan’0 = tan®=+/x

= g=tan"x
1 -1 1_X
—Ccos | ——
2 1+ X
1, (1-tan®0
—COS ' | ————
2 1+tan“ 0

1cos’1 cos 20
2

R.H.S

%.29 —0=tan"'/x

31. LH.S

sec? (tan™'3) — cosec? (cot™'3)

1 + tan? (tan—'3) — [1+cot? cot'3]

1+32- (1432 =0

_ . 43
32. Given that cos(tan 1X)= sm(cot 12]

= sin| Z—tan"'x | =sin Cot‘1§
2 4

i » 43
——tan 'x=cot" —
= 2 4

= tan' x +cot™ 3_r
4 2

+X
2(1—xj
= tan’11—+xz_tan’1x
1_(1—xj
1+ X
_ 2
= tan1[12X ]:tan1x
X
1—x2_x
= 2X

= 3x2=1
= x2:1
3
= x=+i
3
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o 36. Given equation is
34. Given equation is tan~'x + 2 cot'x = 3

tan“(x+2)+tan‘1(x—2):tan‘1£
= tan‘1x+2tan‘1lzﬁ 9
X
X+2)+(x-2
1 = tan’1( )+ ( )ztarﬁi
2! ) 1-(x+2)(x-2) 79
= tan'x+tan™ X :%
1_x2 tan‘( 2 tan‘1£
= 5-x° 79
2X 2
= tan'x+tan™’ ﬁj:?n 2 8
] = 5-x2 79
X+ 22X 2 4x2 + 79%—20 = 0
= tan'| — X =1 ]_2" = X—eu=
1—x 2X 3
Xy = (x+20)(4x—1)=0
L XP+x 2n = X=l (x:—20 is rejected)
- tan’| —— |=— 4
-1-X 3
x® +x _ta 2n 37. Given equation is
= - 3
=tan[n——]=—tanE tan‘1(1+—)(j=E tan™' x
3 1-x
3
= X‘|+>:(2:_\/§:X:\/§ 1+ x
- tan'| —= |—tan'x=—
= (Hj
_ 2
35. LH.S = Cos™' x+cos™’ X N33
2 2 1+x
_1 —X _n
Let cos'x=a = x=cosa = fan 1+1+Xx 4
1-x
LHS= a+cos™ Bcosa+§\/1—cosza}
1+x%) =«
= tan’ ==
- oa+cos’ 1COSa+£Sina (1—X2j 4
2 2
= a+cos1{cosﬁcosa+sin£sina} 1+ x? [nj
3 3 = > =tan| — (=1
1-x 4
-1 T
= orees COS[ aj Which is true for all x
ks The solution is {x: 0 <x < 1}.

Y
= aA+——0=
3
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38. The given equation is

39.

cos (2 sin"'x) = % ........ (1)

Let sin'x=0 = x=sind
Equation (1) becomes

c0529=1
9
5 1
= 1-2sin“0=—
9
= 28ih29=1—1=§
9 9
= sin29=i
9
. 2
— smezig
2
f— Xzig
_ 2
Since x>0, X=—
3
The given inequations are
2x+y=6 Ll 1)
x-y<3 L. (2)
x>0,y=0 L. (3)
Changing the inequation to equations, we get
2x+y=6 ... 1)
x-y=3 L. (2)
x=0,y=0 ... (3)

The line (4) intersect the axes at two points
(3, 0) and (0, 6).

Putting (0, 0) is (1), we get
20+0 26 = 0 > 6 whichis false.
So half plane is away from the origin.
The line (5) intersect the axis at (3, 0) and (0, -3)
Putting (0, 0) in the inequality (2), we get
0,0<3

= 0 < 3 which is true.

So half plane is towards the origin.

The graphical representation of the lines are
given below.

y
(0,6) 3
54

4 4
34
24
14
o[ 1
1 (

The shaded portion is the given feasible region.

. The given L.P.Pis

Maximize z=20x+30y ... (1)
Subjectto 3x+5y <15, ... (2)
xy=0 L. (3)
Writing the inequations as equations, we get
3x+5y=15, ... (4)
x=0,y=0 . (5)

The line (4) intersect the axes at (5, 0) and (0,3).
Putting (0, 0) in the inequation (2), we get
3.0+5.0<15

= 0< 15 which is true.

So the half plane is towards the origin.
OAB is the feasible region,

12345
(5,0)

X

where 0(0,0), Ais (5, 0) and B is (0, 3)




Question Bank with Answers

41.

Mathematics

The values of z at different pints are as follows

Point | x |y z=20x+30y
0 |00 z=0
A |[5]|0|z=20xx+30.0=100
B |0]3]|z=20x0+30x3=90

Maximum value of z = 100

It is obtained at Awhere x =5,y = 0.

The given L.P.P. is

Minimize  z=6x,+7x, ... (1)
Subjectto x,+2x, >2 ... (2)
X, X, 20 (3)

Changing the inequations an equations, we get
X, +2x,=2
x=0,x,=0

The line (4) intersect the axes at A(2, 0) and
B(0,1).

Putting (0, 0) is (2), we get we get
0+2.0>2

= 0 < 2 which is false.

So half plane is away from the origin.

y1/\

3 29(0,3)

Of 1 2

A (50

The feasible region is
X, ABY,

42.

43.

The value of the objective function in the corner
points are given below

Point | x, | X, | Z=6X, +7X,
A |2 |0 |z=6x2+7.0=12
B 0 (1 |z=6.0+7.1=7

The minimum value of zis 7.
It is obtained at B where x, = 0, —x,=1.

The given L.P.Pis

Minimize  z=3x,+5x, ... (1)
Subjectto  5x,+3x, <30 .. (2)
X;,+2X, <12 . (3)

2x,+5x, <20 ... (4)

and X, X, 20 L (5)

The point (2, 3) satisfies the constraents (2),
(3) and (4) and non negative restrictions (5).

So the point (2, 3) is a feasible solutions.

But the point (-3, 4) does not satisfie the
constraents and non-negative restriction (5).

So the point (-3, 4) is not a feasible solution.

Given L.PPis

Minimize z=5+7y ... (1)

Subjectto 2x+y>8 ... (2)
x+2y>10 L. (3)
x>0,y>0 ... (4)

2x+y=8 . (5)
x+2y=10 . (6)
x=0,y=0 ... (7)

The line (5) intersects the coordinate axes at
(4,0) and (O, 8).
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Putting (0,0) (2) we get 44. The given L.P.P. is
20+0>8 = 028 whichis false. Maximize ~z=5x+3y ... (1)
Subject t 3x+5y<15 2
So half plane is away from the origin. Hblectto Xy @)
3x+2y<10 . (3)
The line (6) intersects the coordinate axes at x>0,y>0 ... (4)
(10,0) and (0, 5). _ _ _ )
Changing the inequations to equations, we get
Putting (0,0) equation (3), we get 3x+5y=15 .. (5)
0+2.0>10 5x+2y=10 ... (6)
— 0 >101 which is false. x=0,y=0 ... (7)

. - The line (5) intersects the coordinate axes at
So half plane is away from the origin.

(5,0) and (0, 3).
The shaded portion is the feasible solution. The line (6) intersects the coordinate axes at

(2,0) and (0, 5).

C

Putting (0,0) inequation (2) and (3), we have
0<5 and 0 <10 wich is true.

So half plane is towards the origin.

The graph of the problem is as shown as the

figure.
O ABC is the feasible region whose vertices
20 45
(10,0) are O(0, 0),A(2,0),B 19'19 and C (0, 3).
The value of z the vertices are given in the
X ABCY is the feasible region. following table.
Its vertices are A(10,0) Point[x |y |z=5x4+3y
B (2,4) and (O, 8) O 0 |0 [(z=0
o o _ A 2 |0 |z=52+3.0=10
The value. of the objective function is given in 5 20| 45 e @+ X 45 235
the fO”OWIng table. 19 | 19 19 19 19
_ C 0 |3 |[x=50+33=9
Point | x |y |2=5x+T7y
A 10 |0 |z=5x10+7x0=50 235
B 2 |4|2=5x2+7x4=10+28=38 Maximumvalueofzisw.
C 0 8(z=5.0+7.8=56 0 14
It is obtained when X =E, y :E'
The minimum value of z is 38. It is obtained
when x = 2, y=4. 45. This problem is same as no 44.

*k*k
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3. Matrices, Determinants & Probability

1. Given that
2 4
A:P -2 2}’ B=l1 2
3 1 1 3 _1

12 27/°
AB=[3 _1 J 1
-3

[1.2+(=2)1+2.3 1.4+(-2).2+2(-1)
132+41.1+(-1).3 3.4+1.2+(-1)(-1)

-1

[2-2+6 4—4—2}_{6 —2}

|6+1-3 12+2+1| |4 15
6 4
AB)Y =| | ... .. 1
(AB) [_2 15} Q)
g_[2 1 3
14 2 -1
1 3
AT=|-2 1
2 1
3
BTAT{2 1 3}—2 1
4 2 -1
2 1

[2-2+6 6+1-3
4-4-2 12+2+1

From (1) and (2), we have

(AB)T =BTA”

3 4
Given that A = L _J

We shall show that A" = F +k2k 1__4;(}---(1)
Let p(k) be the above statement.
First we shall show that P(1) is true.
Taking k=1 in (1), we get
A= [1 +2 4 }
1 1-2

3 -4

= A=
[1 -2

} which is true.

Let P(m) be true

1+2m —-4m
ie. A" =
{ m 1—2m}

We shall have to show that P(m+1) is true.

L.H.S. of P(M+1) = P(m+1)=A™" _ o™ A
[1+2m -4m|[3 -4
I m 1-2m||1 -1

[(1+2m)3=4m  -4(1+2m)+ (-1)(-4m)
| 3m+1-2m —4m+(—1)(1—2m)}

[3+2m -4-4m
[ m+1 —2m-1

[1+2(m+1)  —4m+1)

| m+t 1—2(m+1)}=RHS°fP(m+1)

So P (m+1)is true.

Here we see that

(i) P(i)is true

(i) P(m)istrue = P(m+1)is true

So according to the principal of induction, P(k)
is true for all Kk eN.
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. 1 -2{|x 2] |-3 4
3. Giventhat |5 1 y|[7|-1 4

- Xx-2 2-2y| |-3 4
3x+2 6+2y| |-1 4
Equating the corresponding term, we get

X—2=-3=>x=-3+2=-1
2-2y=4=2y=2-4=-2

>y=-1
4. Given that
-1 3 5
A={1 -3 -5
-1 3 5

A’=A.A=|1 -3 5||1 -3 -5
-1 3 5(||-1 3 5

[1+3-5 -3-9+15 -5-15+25]
=|-1-3+5 3+9-15 5-15-25
_1+3—5 -3-9+15 —5—15+25_

1 3 5
=1 -3 -5[=A
1 3 5

A*=A2A=AA=A2 (-A’=A)

. Ao 3 1
5. Giventhat A=/ _, ,

el 5 L

A —5A+7I

(8 5

_ S[3 1,10
-5 3| |-1 2] |0 1

[8 5] [15 5+7o
|5 3| |-5 10| |0 7

2 5
A=
Let L 3}

25

-
1 3

A, =(-1""3=3
A, = (=1)"% 1= -1
Ay = (1" 5=-5

A,, =(-122 2=2

3 -1
Matrix of the cofactors = = { }

5 2
3 -5
.A:
Adj [_1 2}
3 1 3 -1
A= (adj A)=1 -
Al 15 2| |5 2
Given that
1 3 2|1
[1 x 1[0 5 1/|1]=0
0 3 2]||x
[1+3+2x
:>[1 X 1] 0+5+x |=0
_0+3+2x
4+ 2x
=[1 x 1 |5+x |=0
_3+2x

=4+ 2x+Xx(5+x)+1.(3.+2x)=0

=x2+9x+7=0

X:—Qiﬁ
2




Question Bank with Answers Mathematics
8. Given that -
v, 5 1 276 0 3][200
2A+B+C={3 0} (1) =9 -2 5|-|6 3 9|+|0 2 0
0 1 0o -1 -2y |3 -3 0] |00 2
A+B+C=[ } . (2) -~
2 1 1 -1 1
1 2 = 3 —3 —4
A+B—C:[1 0} .. (3) -3 4 0
Subtracting (2) from (1), we get 1 2 2
1 21 To 1 | 10. Giventhat A=|2 1 2
A= _ - 2 21
3 0| |21 1 -1
Subtracting (3) from (2), we get T2 2011 22
A=A A=12 1 2|2 1 2
2(:_01_12__—1—1 2 2 1112 2 1
211 0] [1 1
i 9 8 8
1 1 =8 9 8
8 8 9

N|W N =

5 -1 2 2 0 1
A*-3A+2I=|9 -2 5(-3|]2 1 3|+2
0o -1 -2 110

100
010

0 0 1

11.

9 88 12 2 1
A’ -4A-5|=|8 9 8|-4([2 1
8 89 221 0

9 8 8][4 8 8] [56 00
-|8 9 8|-[8 4 8/-|0 50
8 8 9/|88 4] (005
0 0 0]
-|o 0 0]=0
00 0

Given matrix equation is
1 -1 -

Ao 4 1
2 3 7 7

-1

A= 1 1] |4 1

2 3 7 7
LetB=| @

2 3

B, =(-1".3=3

. (1)
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B, = (-)*22=-2
B, = (=1)*"(=1) =1
B,, = (-1y*.2=2
3 2
Matrix of the cofactors = 1 2
Adj B= 3 1
-2 2
17 1
B|= =3-(-2)=5
L MIEERTE
3 1
B =i (adj B):l
|B| 5|-2 2

From (1), we get
Azl 3 1|4 1
5/-2 2||7 7
-1 2
13 1]
11
1

12. Given matrixis A=|0

= NN

2
1 2

A, = cofactor of 1=(-1)" o 1

‘:1—4:—3

A12 =2, ,0\13 =1, AZ‘I =3, A22 =1, 16\23 =-1
Ay =0,Azp=-2 Az =1

-3 2 1
Matrix of the cofactors =| 3 -1 -1
0 -2 1

-3 3 0
Adj A= 2 -1 -2
-1 -1 1
13. Let A be the required matrix.
According to the question,

SIS
=a<s 2[5 T S

14. LetA Z{

Question Bank with Answers

1 3
2 7
We known A = 1A

1
_ O}A

0 1

1

0
- 1}A(R2—>R2—2R1)

| -2

7 -3

- }A(R1—>R1—3R2)

2 1

.
|4 A R IR
0 1 4

10

4

3 4| R,>R,-3R)
L 4
HPECIA
‘__3 7 R 4Ry
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16.

17.

18.

Mathematics

bc a a°

=|lca b b?
ab ¢ c?

L.H.S.

(abc) a a?

(abc) b

(abc) ¢ ¢?

= (abc)

0% o o |,
ol% o|% u o

Ol T|l=a O~

1 a° a
=1 b?
1 ¢ ¢

a+1 2 3
Let A=| 1 a+1 3

3 -6 a+1

Putting a = -1 in the above, we get

0 2 3
A=[1 0 3
3 6 0

=0(0 +18)—2(0—9)+3(-6 - 0)

=0+18-18=0
a-b-c 2a 2a
LHS. = 2b b-c-a 2b
2c 2c c—a-b
a+b+c a+b+c a+b+c
= 2b b-c- 2b
c-a R -HR+R+R)
2c 2c c—a-b

19.

1 1 1
=(a+b+c)2b b-c-a 2b

2c 2c c—-a-b

1 0 0
=(a+b+c)|2b c-a-b 0

2c 0 -a-b-c

(c, »>c,—-¢c, ¢c; >C,—Cy)

=(a+b+c)’
a’+1 ab ac
Let A= ab b?+1 bc
ac bc c?+1

Multiplying a, b, c in c,, ¢, and c, respectively
and dividing by abc, we get

] a@+1) ab? ac?
A=—1/| a® b(*+1)  bc?
abc ) ) )
a‘c b°c c(c” +1)

Taking out a, b, c from R, R,, R,, we get

3 a?+1 b? c?
Az% a® b*+1 ¢
abc
a’ b2 c?+1
1+a’+b?+c? b? c?
=M+a’+b?>+c? b*+1 c?
1+a?+b?>+c? b* c?+1
1  b? 2
=(1+a’+b*+c?)[1 b*+1 ¢c?
1 b?> c?+1
1 b? c?
—(+a?+b2+c)t 1 o] Re=>R-R,
1 0 1 R3_>R3_R1)
=(1+a*+b*+c® 0
( 1

=1+a’ +b*+c?
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X+a b c
20. A=| b X+C a
c a X+b

X+a+b+c b c

=|Xx+a+b+c x+cC a (¢, —>C, +C, +C,)

X+a+b+c a X+b

1 b c
=(X+a+b+c)[1 x+c a

1 a x+b

1 b c

=(Xx+a+b+c)|0 x+c-b a-c

o

a-b X+b-c

=(x+a+b+c)(x*—a’-b*-c*+ab+bc+ca)

3 6 9
21 Let2=[2 4 6
8 16 24
3 6 3.3 3 6 3
—|-2 4 3(-2)=3|2 4 —2=3x0=0
8 4 38 8 4 8
a a’
2
22.a1a
a’ 1

=1(1-a*)-a(a’*-a®)+a’(a* -a)
=1-a’+a’-a°

=1-2a°+a’ =(1-a%y

which is a perfect square.

(c, > ¢, —c,
C; >C3 —Cy)

25.

B b-a c-—a
|b—a)b+a) (c—a)c+a)

1

=(b—a)(c—a)b+a c+a

=—(a-b)(c—a)(c+a—-b-a)
=—(a-b)(c-a)x—(b-c)
=(a—-b)(b—-c)(c—-a)

15-2x 11 10

11-3x 17 16|=0
7-x 14 13

24.

15-2x 1 10
7-x 1 16

15-2x 1 10
6|=0 (Rz_)Rz_R1

R, >R, -R,)

=-4-x 0
-8+x 0 3

= -1[3(-4-x)-6(-8+x)]=0
= -12+3x+48-6x=0
= -3x+60=0

=x=20

17 58 97
19 60 99
18 59 98

17 58 97
=2 2 2
1 1 1

R, >R, -R,
R, >R, -R,)

17 58 97
=21 1 1|=2x0=0
1 1 1
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26.

1+a 1 1
1 1+b 1 27.
1 1 1+cC
a(”—aj b.1 c.1
a b c
a.1 b(ﬂj c.1
a b c
a.l b.1 C(Lcj
a b c
28.
1.4 1 1
a b c
=abc 1 1+1 1
a b c
1 1.
a b c
17 1 1 1 1
T+—+—+— = —
a b c b c
=abc1+1+l+1 1+1 1
a b c b c
‘I+1+1+1 1 —+1
a b c¢ b c
; 11
b c 29.
:abc[1+1+—+1j1 1+1 1
b o} b c
1 1 1+1
b c
1 11
114 1y 0 ¢
=abc[1+g+g+—j0 1 0| (R,»R,-R, 30
/b 0 1|R,>R,-R)

:abc[1+l+l+1j
a b c

1
LHS=1
1

1 a a

a a’-bc
b b?-ca
c c’-ab

2

1 a bc

=1 b b?-|1 b ca

1 c c

2

1 ¢ ab

Mathematics

=(a-b)(b-c)(c-a)-(a-b)b-c)(c-a)

=0
1

LHs =|!
1

1 bc
=1 ca
1 ab

1 bc
=1 ca
1 ab

bc a(b+c)
ca b(c+a)
ab c(a+b)

ab +ac
bc +ab

ac+bc

ab+bc+ca
ab+bc+ca

ab+bc+ca

1 bc 1
=(ab +bc + ca)|1

=(ab+bc+ca)x0=0

ca 1
1 ab 1

(C; »C,;+C,)

=xyz(x-y)(y —z)(z—x) [As No. 23]

a a’

bc

_ 2
LHS = b b° ca
c c?

a b
:aZ b2

bc ca ab

c

Cc

2

ab
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1 a? b? c?
=——|a* b* ¢

Cabc abc abc

a? b? c?
= % abcla® b* ¢?
abe 1 1 1
17 1 1
— 2 b2 2
3 b3 3
1 0 0
_la2 b?_a? o?_3g2
a® b*-a® c¢*-a°

_|p*-a® c¢?-a’

bP-a® c*-a

B (b—a)(b+a) (c—a)ic+a)
|(b—a)(b?+ab+a?) (c-a)c?+ca+a?)

_(b-a)c-a) b+a c+a

b2 +ab+a? c?+ca+a?’

_(b-a)c—a) b+a (c+a)—(b+a)

_(b-a)(c-a) b+a c-b

_(b-a)c-a)c-b), "2 1

=(a-b)(b—c)(c—a) (ab+bc+ca).

31. Given that P(A) = 0.6, P(B)=0.5.

P(ANB)=0.2

p(a/Bc) = P(ANB®)_P(A)-P(ANB)
P(B®) 1-P(B)

~06-02 04 4

~ 1-05 05 3

b’ +ab+a® (*+ca+a’)—(b® +ab+a’

b*+ab+a’ (c-b)-(c+b+a)

b?+ab+a®? a+b+c

32. A pair of dice i thrown.

33.

34.

Let S be the sample space.
S| =36

Let Abe the event of getting atleast 9 and B be
the event where 5 appears on atleast one of
the dice.

A= {3, 6),(4,5),(5 4),(6,3), (4,6),
(5,5), (6,4), (5, 6), (6, 5), (6,6) }

B={(1,9), (2,5), 3,5), (4,5), (5 5), (6, 5),
(5, 1), (5,2), (5, 3), (5, 4), (5,6)}

ANB={4,5),(54),(55),(56),(6,5)}

P (of getting of atleast 9 if 5 appears on at least
of the dice)

5
~ _P(ANB) 36 5
=PAB)= PB) 11 11
36

Two dice are thrown.

Let S be the sample space.

|S| =36.

Let A be the event that one of the dice is 3.

A= {(3,1).(3,2), (3,3), (3.4), (3,6),
(1,3), (2,3), (4,3), (5,3), (6,3)}

Let B be the event that the sum is 5
B={(1,4),(4,1), (2 3), (3, 2)}

ANB={(23),(3,2)}

~|ANB|=2, [B|=4

2
P|A/B|——P(AmB)—£—g—l
~ PB) 4 4 2.

36

Given that P(A) = 0.3, P(B) = 0.4 and
P(AUB)=0.6

We know P(AUB)=P(A)+P(B)-P(ANB)
=0.6=0.3+0.4-P(ANB)
=P(ANB)=0.1
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35.

36.

Mathematics

P(ANB®) _P(A)-P(ANB)

() POATB)=""5 ey 1-P(8)
1 03-01 02 2 1
~ 1-04 06 6 3

) _PBNA) 01 1

(i) PEIA)=—5 ) ~03 3

Given that P(A)=0.3 and P(B)=0.6.

A and B are independent events.

P(Aand B) =P(ANB)=P(A).P(B)
=0.3x0.6=0.18

(i) P(AandnotB)=P(ANB®)=P(A).P(B°)

[-- Aand B are independent, so A and B°
are independent.]

=P(A) [1-P(B)]
=0.3[1-0.6]=0.12

(i) P(AorB)=P(AUB)
~P(A)+P(B)-P(ANB)
=0.3+0.6-0.18=0.72

(i) P (neither A nor B)=P(A° or B°)
=P(A°UB®)=P(ANB)°
=1-P(AUB)
=1-0.72=0.28
The given distribution is a probability
distribution. So the sum of the probaility is 1.
0+2p+2p+3p+p° +2p° +7p° +2p =1
=10p* +9p-1=0
=(10p-1)(p+1)=0

_1
10
(- p=-1is rejected)

=p

37. There are 9 digits, 1, 2, 3,4, 5,6,7, 8, 9.

38.

Two different digits are selected.
Let S be the sample space.
|S| =9x8=72

We shall find the probability that 3 is one of the
numbers selected if the sum is even.

Let A be the event where 3 is one of the
numbers selected and B be the event where

the sum of the numbers is even.

A= {(1,3),(2,3),(4,3),(5,3),(6,3),(7,3), (8,3), (9,3)
(3,1).(3,2), (3:4).(3,5). (3,6), (3,7), (3,8).(3,9)}

- |A[=16

A= {(1,3),(1,5),(1,7),(1,9),
(3,5),(3,7).(3,9), (4,2),
(5,7),(5.9).(6,2), (6.,4),
(7.9), (8,2), (8,4).(8,6).

|B| =32

ANB ={(1.3), (5.3), (7,3), (3,1), (3,5), (3,7), (3,9)}

|ANB|=8

Required Probability = P (A/B)

8
P(ANB) 72 8

2,4),(2,6),(2,8),(3,1),
4,6), (4,8), (5,1), (5,3),
6,8), (7,1),(7,3), (7,5),
9,1),(9,3),(9,5), (9,7)}

~ ~

—~

),
),

—

PB) 32 32 4.
72

Giventhatn =6

Also giventhat4p (x=4)=p (x =2)
= 4 nC4 p4qn—4 _n Cz p2qn—2
= 4 604 p4q2 — 602p2q4

6543 ,, 65 ,
4321094 TP

= 4p*q° -p°q’ =0

where p+q=1.

=p°q°(4p° -q°)=0

=p*(1-p*) [4p* - (1-p)’] =0
=p*(1-p?) (4p* -1+2p*)=0
=p*(1-p*) (3p* +2p-1)=0
=p*(1-p*) (p+1) Bp-1)=0

1
=p=0,1 3 (p = -1is rejected)
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39. Let X be the number of heads when a coin is 3 3 1
, =>PB)=—"===—
tossed three times. 06 6 2
S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} P(AUB)=P(A)+PB)-P(ANB)
X can take the values 0, 1, 2 and 3. =0.6+0.5-0.3=0.8
1
P(X=0)=P(noheadoccurs)=§ b’-ab b-c bc-ac
3 41. Let A=lab—-a*> a-b b*-ab
P(X=1)=P(oneheadoccurs)=§ bc-ac c-a ab-a’
3
P (X = 2) = P (two heads occur) oy blb-a) b-c c(b-a)
1 =lalb—-a) a-b b(b-a)
P (X = 3) = P (three heads occur) =§ c(b-a) c-a a(b-a)
Thus the probability distribution is as follows b
-c C
X 0 1 2 3 =(b-a)la a-b b
1 3 3 1
- e e _ c—-a a
PX) 8 8 8 8
For finding mean, b-c+c c
=(b-a)’la a-b+b b
X P(X) Xi pi (b-a) (C,>C,+C,)
7 cC c—-a+a
0 = 0
8 b b c
’ 3 3 =(b-a)la a b
8 8 cC Cc a
3 6
2 8 8 —(b-a)’x0=0
3 1 3 (As 1st & 2nd columns are identical)
8 8 a’ bc c*+ac
Mean= D X P, =0+>+— ;3123 42. Let A=ja*+ab  b? ca
8 8 8 8 2 ab  b*+bc
40. Given that P(A)=06, P(B/A)=05 a c c+a
Given that A and B are independent events. =abcla+b b a

P(ANB)=P(A) . P(B). . (1)
PBNA)

P(B/A)=
We know P(B/A) P(A)

P(ANB)
0.6

= P(ANB)=0.5x0.6 =0.3
From (1) we get
0.3 =0.6 x P(B).

=0.5=

b b+c ¢

0 ¢ a+c
=abc2b b @ |[c,»C,+C,-C,]
2b b+c c
0 ¢ a+c
=2ab%*c{1 b a
1 b+c C
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) 0 ¢ a+c —-2a a+b c+a
=2ab’cl0 ¢ a-¢p R _R) ~latb -2b bic
1 b+c c+a c+b -2c

= 2ab’c[c(a~c)+c(a+c)] —k(a+b)(b +c)(c +a) - (2)

=4a’b’c? -
43. Given that
X=cy+ bz
y =az +cx
z=bx +ay
= X-cy-bz=0

cx—-y+az=0

bx+ay-z=0
Eliminating x, y and z from the above, we get
1 ¢ -b
c -1 a|=0
b a -1

= 1(1-a2) - (~c)(-c —ab) + (-b)(ac +b) =0
=a’+b?+c?+2abc=1
-2a a+b c+a

44 Let A=la+b -2b b+c ..(1)
c+a c+y -2¢

Putting a+b=0, i.e. b =-a (1), we get
—2a 0 c+a
A= 0 2a c-a
c+a c+a -2c
=—2a[ 2a(-2¢)-(c-a)’ |-0+(c+a)
[0—-2a(c +a)]
=2a[(c —a)’ +4ac] - 2a(c +a)’
=2a(c+a) -2a(c+a) =0
-, a+bisafactorof A.

Similalry b + c and ¢ + a are factors of A.
Let A=k(a+b)(b+c)(c+a)

Puttinga=0,b=1, c=1, in the above, we get
o 1 1

1 -2 2|=k.1.2.1
1 2 2

=>2k=0-1(-2-2)+1(2+2)

=2k=8

=k=4.

From (2), we get

—-2a a+b c+a

a+b -2b b+c|=4(a+b)(b+c)c+a)
c+a c+b -2c '

45. The given equation is

x-2 2x-3 3x-4
x—-4 2x-9 3x-16/=0
x—-8 2x-27 3x-64

X—2 2x-3 3x-4
= -2 -6 -12 [=0
-6 -24 -60

R, >R, -R,
R, >R, -R,)

X—2 2x-3 3x-4
= (-2)(-6)| 1 3 6 |=0
1 4 10

X—2 2x-3 3x-4
= 1 3 6 |=0
1 4 10

x-2 1 2
= 1 1 3/=0 [C2 —)02—2C1
1 2 7 C3 —)C3—3C1]

= (x-2)(7-6)-1(7-3)+2(2-1)=0
=>x-2-4+2=0
=>x=4.
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4. Continuity and Differentiability, Application of Derivatives

1.

Given fucntion is

ax’+b if x<1
f(x)= 1 if x=1
2ax-b if x>1

LHL = Iirr11f(x)= limax®*+b=a+b

x—1"
R.HL = Iir:lf(x): IirQZax—b:Za—b
Again f(1) =1
Since the function is continuous at x = 1,
we have Iin11f(x) = Iirr11 f(x)=1f(1)

= a+b=2a-b=1

= a+b=1 ...
e2a—-b=1 ...

2
Solving (1) and (2), we get a=_, b =3

1
3,
Let f(x) = sin x.

Let x, eR be any point and € be any arbitary

positive number.
[f(x) ()| =[sinx —sinx,|

2008X+X1.sinx_x1|
2 2 |

X —X,|

2 sin

X+X,|
cos
2 |

X + X,

We know for every value of x,, [COS

From elementary trigonometry, we have
X=X, | _|[X—=X,

2

sin <

From (1), we get

X — X,
2

|f(x)—f(x1)|£2.1.

= [F(x) (%) <]x=x,|
When [x - x,| < € then [f(x)—f(x,)|<
= xlm sin x = sin X,

= The function is continuous at x = x,.

(1)

<1

3. Given functionis

2x-1 when x<2
f(x)=1 k
x+1 when x>2

when x=2

LHL= lim f(x)= limf(2-h)

im2(2-h)—-1=1im 4-2h-1
h—0 h—0

lim3-2h=3

h—0

R.HL= )!I_)I‘El f(x):m) +(2+h)=lim (2+h)+1

= lim (3+h)=3

h—0
Also f(2) = K.
Since the function is continuous at x=2,
lim f(x) = lim f(x)=1(2)
x—2~ x—2"

= 3x=3=K = K=3

Given function is

f(x):{kXH if x<n

cosx ifx>n

LH.L= lim f(x)

ngg f(t—h) = ngg K(r—h)+1

= Kn+1
RH.L= XILT f(x) = lim f(r+ h)

= lim cos(n+h)=lim —cosh=-1,
h—0 h—0

f(Tc) =K +1
Since the function is continuous at x =x,
we have ||m7 f(X) = ||m+ f(X) = f(TE)

= Kn+1=-1
= Kn+1=-2

= K=-——
T
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5. The given function is 7. Giventhat

1—-cos4x
f(x)= 8x?
k ifx=0
Given that the function is continuous at x=0.

limf(x)=f(0) . (1)

x—0

ifx=0

. 1—cos4x
= e K

2
~ lim 2sin 2X:K

x—0 8X2

sin2x )’

= 1=K = K=1

Give that x =acos® 6, y=asin’0.

dx __d cos3G_ad cos®0 dcos0
do do dcos®  do

= a. 3 cos” 6(-sino)

= -3 a cos?0.sind
dy _d sin36_adsin36 d sin0
de de dsind  do

= 3asin’0 cosH.

dy
dy _do _ 3asin’6cos6

= = >———=—tano
dx dx —3acos®0.sin0
do
d’y _ dtan6 _ dtan6 do
dx? dx do “dx
- —sec’0x 12 : _1 41 :
-3acos” 0.sin® 3acos”0.sinO
n dy 1
e:— —_— =
When 6" ol

T . T
3a cos’ =.sin=
6 6

4
1
2

1
3a.£\/g
2

32
27a’

xsin(a+y)+sinacos(a+y)=0
= xsin (a +y) = — sina cos(a+y)
= X =-sina. cot (aty).

Differentiative both sides w.r.t y, we get

%z—sinad cot (a+y)

y dy

sina.x —cosec?®(a+y)

sina
~ sin’(a+y)

dy _sin’(a+y)
dx sina

X m+n
Given that x™.y" = (;J

X m+n
= log (x™. y") = log (;]

= mlog x + nlogy = (m+n)(log x-log y)
= (m+2n)logy =nlog x.

Differentiative both sides w.r.t. x, we get

1dy_n
(m + 2n) ydx  x
dy___ ny
= dx (m+2n)x
. 24t -1
9. Giventhaty=sm1(\/t_2 J
d sin™ 2\&2_1
dy t
dt dt
dsin‘1(2\/i_1] 24t -1
t d t2
d —75—
t
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] tz.d(2\/f—1)—(2\/f—1)£

y dt

4
1- 2
t
t2 xtﬁ—4 tJt + 2t
R TEN tf
2t - 3t/
TRt —ateadt -1
10. Giventhat x =asec0, y=btan0.

d_x =asecH.tan0
do

dy

— —bsec?0
do
dy
Y _dx _Dioseco
dx dx a
do
d’y _bdcosec do
dx* a do dx
= 9(—cosec e.cote).;
a asecOtano
b4
== azys .

1. x¥ =e*V
Taking logarthim of both sides, we get
ylogx=x-y
= Yy (1+logx)=x
X
y= 1+logx

dy _df_ x
dx dx\1+logx

dx d(1+logx)
=(1+Iogx)dx X——

(1+1log x)2

logx  logx

= (1+logx)*  (logex)’

Question Bank with Answers

siny

12. Siny=xsin (aty) => x=——7—
sin(a+vy)

Differentiating both sides w.r.t. x, we get

dsiny d(xsin(a+y))
dx dx

dy

— cosy&=sin(a+y)+xcos(a+y).ﬂ

dx

N [cosy—xcos(a+y)}%:sin(a+y)
X

dy sin(a+y)

—~ dx cosy-xcos(a+y)

sin(a+vy)
__ siny
sin(a+y)

cosy cos(a+y)

sin?(a+y)
sina

13. Given that x =a (cos + tsint)

y=a(sint—tcost)

dx _ad(cost+tsint)

== _ =at cost
dt dt

d(sint—t t
ﬂza (sm cos )zatsint
dt dt

dy
d_yzﬂ:tant
dx dx

dt

d’y _dtant _dtant dt
dx*  dx dt dx

1 sec’t

- sec?tx =
atcost dt
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1 of 16. y?cot x = x2cot y
14. Giventhat COSX = ’/W’ siny = e Differentiating both sides with respect to x,
d(y*cotx) d(x*coty)

COSX = 1 y=sin" 2t we get dx  dx
= =iz V= 7
1+t 1+t

2
2 dcotx +cotx "

Lett= tano = 6=tan't = dx " dx
- x=cos™ 1 — 1 1 = X2 M + Cotyﬁ
> m cos  cosf=0=tan"'t dx
dx 1 — y*(-cosec® x)+cot x.2yj—y
dt 1+t X
2 2.\ dY
Y 1 = x* (—cosec®y)—Z + 2xcoty
y=sm’11 t2 =2tan"t dx
+
dy _2xcoty+y?® cosec®x
dy _ 2 = dx  2ycotx+x?cosec?y
dt 1+t
17. Let y = x*™
dy 1 log y = log sinx
dy dt _ 1+t _1 -
x _dx_ 2 2 dlogyzdsmxlogx
dt 1+t dx dx
Tdy o 1
15, yr = xans N ;.d—x_smx.;wt 0gX.COS X
— log y* = log xsn¥ dy (sinx j
— —=Y|——+cosx.logx
= Xxlogy=siny.log x dx X
Differentiating both sides w.r.t. x, we get = xS [ﬂ +cos xlog xj
X
d(xlogy) dsinylogx
dx dx 2 1—x2J
.1 X _ -1
=sin Z=cos
d logy dx 18. Let ¥ 1+ %% [”Xz
- X———+logy.—
dx dx dy
dloax dsin We shall find out 4z
= siny 9 +Iogx—y z
dx Letx=tand = 0=tan'x-
dy 2 2tan
= X—.—=+logy —sin"—X__gin™’ (i =sin""sin26
y dx y 1+ X2 1+tan?0
— -1
= siny.l+logx.logyd—y = 20=2tan" X
X dx

~dy _2dtan’'x _ 2
dy _ y(siny -xlogy) Codx o dx o 14
dx x(x-ylogxcosy)
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20. Given that y = (sin y)sn

_ 2
z=cos (1 X2 ] =2tan"'x log y = log (Isin y)s"2x = sin 2x.log (sin y)
14X Differentiating both sides w.r.t. x, we get
Ezzdtan_1xz 2 dlogy d sin2xlog(siny)
dx dx 1+ x° dx dx
dy 2 1dy . 1 dy
= —.—— =8in2y.——.cosy—
%:%2%21 =~y dx ysiny Y ax
z
dx 1+ X2 +2cos2xlog(siny)
15. Lot y=tan” J1+x2 +1-x2 = sin2y.coty%+ 2cos2xlog(siny)
. VI+x% —1-%°
1 d .
let x? = cos0 — 0 — cos' X2 — (y —sin 2y cot de—i =2cos 2xlog(siny)

y—tan1(\/1+cose +\/1—cose]

V1+cos6 —+/1-cos 6 ﬂ:20032xlog(siny)

= o 1—sin2ycoty
y
\/Econgr\/Esine
= tan” . .
0 0 21. Given function is
JV2cos . —~/2sin-
2 2 1_ e~
when x =0
o 0 fx)=1 x .
o cos§+sm§ 1 when x =0
= an”'| —%— %
cosg - sing First we shall test the differentiability at x = 0.
2
. f(x)-f(0)
LH.D= lm ——~ ——
0 n 0 = x-0
1+tan— L tanz+tan§
= tan’| ——=&|=tan) ———% _ 4im f(0=h)=7(0)
1-e" -1
= tan’ tan[2+9j=£+le _ lim “h
4 2 4 2 - h—s0 ——h
n 1 42 N
= —4+—-cos"x im 1-e'+h 0
4 2 = L'Eg e (from is 6)
T
d — "
dy _ (4)+1dcos1 X2 = lim 9’2h+1 (form is %)
dx dx 2 dx
1,2 2 . —eh
= U+1Xdco#.di = lim % (Applying L’ Hospital’s rule)
2 dx dx
2 1-x* 1-x* 2
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RHD = fim 1) =(0)

x—0" Oth
i f(oth)~f(0)
h—0 oth

im f(=f(0)
h

h—0

-1 “h
_ . h T 1-e™" —h
= fm h = h?
_ 1
2

At x=0, L.H.D =R.H.D.
So the function is differentiable at x = 0.

= The function is containing at x=0

( Every differeniable function is continuous).

_ 1
22. Let Y=S€cC 1(@} 7 = +J1-x2

Let x=cos0 = ©=cos'x

y=sec” ( J =sec'secH

2cos? 0
=20=2cos ' x
d_y_ 2

dx  J1-x2
dz _dvi-x* _ x

dx  dx 1—x2
ﬂ _ 2
dy _dx__J1-x* _2
dz dz = X X
dx 1-x?
1
23. y=X+ 1
X+ ]
X +
X+..... to «©
N y=x+1=Xy+1
y

24.

25.

Differentiative both sides w.r.t x, we get

dy? d(xy+1)

dx dx
dy__y
= dx 2y-x-

The equation of the curve is
x=2(6-sinB), y=2(1-cosb)

dx

=2(1-cos0
50~ 2 )
ﬂzZSinG
deo
dy
dy dop _ 2sin® _ sinb
dx dx 2(1-cosf) 1-cos6
de
sinE i
Ato= 9Y_ 4 _ N2 _ 3.4
X b 1
1-cos— -—
4 2

Required slope = /2 1 1.

Given equation is
cosy =xcos(a+y)
Differentiating both sides w.r.t x, we get

dcosy _dxcos(a+y)
dx dx

dcosy dy
dy “dx

:XdCOS(a+y)_d(a+y) +cos(a+y).
d(a+y) dx

. dy
—-siny.—
= y dx

=X x —sin(a+y).%+cos(a+y)
X

— [xsin(a+y)-sin y]j—y =cos(a+y)
X
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28. Given function is tan™" (cos?x).

cosy sin(a sin dy
~ |cos(a+y) in(a+y)-siny dx dtan™'(cos” x) dtan™'(cos’x) dcos’x dcosx
dx = d(cos?x) dcosx  dx
=cos(a+y) 1

= ————.2cosx(-sinx)
cos(a+y-— +cos* x
dy 1
_, ——— ———+—==cos(a+y)
cos(a+y) dx sin2x

1+ cos* x

2
29. Let y=cos™ 1-x &Z=Sin1( 2X2j
1+ %2 1+x

dy cos’(a+y)

-
dx cosa

26. y=tan (x+y)

Differentiating both sides w.r.t x, we get L[ 1-X3 »
y =cCcos > |=2tan™" x
dy dtan(x+y) T+x
dx dx dy 2
dtan(x+y) d(x+y) dx 1+x?
d(x+y) dx 2 )
z=sin > |=2tan"" x
dy 1+ x
= sec’(x+ y){1 + —}
dx dz 2
dx  1+x2
= ﬂﬁ —sec’ (x+y)]|=sec’ (x+y)
dx
dy
dy  sec®(x+y) ﬂzg_xﬂ
= .- 2 S dz z
dx 1- —
X sec’(x+Y) i
1+tan2 (X+y) 1+y2 30 Given thaty =X
- —tanz(x+y) = y2 logy =log x¥ =y log x
Differentiating both sides, we get
[ 2x® dlogy dylogx
27. Let y=sIn PG dx dx
1 dy dlogx | dy
Let x* =tand =0 =tan'x° = g-&ﬂ/-TJr ogx. -
.1 2tan®
y=sin [1+tan29 = (1—Iongd—y=1
y dx X
=sin'sin20 =20 =2tan" x° ol g
—ylogx
dy dtan”'x®* _dtan”'x® dx® = YoIX Y
—=2. =2 —- y dx X
dx dx dx dx
2
2 6x° dy__ vy
= 1+X6X3Xz:1+X6 = dx x(1-ylogx)
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31. Giventhat 2z = X[Z + EJ
dx

Differentiating both sides, we get

2%=i x(2+ dzj

dx dx dx

— 2%=xi 2+d—z + 2+d—z _
dx dx dx dx
dz d’z dz
2—=X—+4+2+—

= “dx dx2+ +dx
d—Z—xd22+2

= dx dx?

Again differentiating w.r.t. x, we get

d’z d’z d’z

=X +
dx? dx®  dx?

a(d)
= dx| dx?
2

z
= d7 = A constant.

32. Let x be the side of an equilateral triangle. Let A
be its area.

. .. odx
According to the quistion, —=2.

dt
A:ﬁx2
4
A _Eod Vi, o

2X.
d 4 dt 4 dt

dA
When x = 10 cm, o 3x10=103
= The rate of increase of its area
= 10+/3 sq unit.

33. Letr be the radius of the sphere.

4
Volume of the sphere V = 3™

Surface area of the sphere g = 4xr3.

According to the question,

dv_,ds
dr dr

d(4 d
= E(gnraj = 2&(47'“’2)

= %TE. 3r2 =2.4n.2r

= 4nr? =16mnr
= r=4unit.
34. Let f(x) = sinx—x
f'(x)=cosx—1
The function is increasing when f'(x) >0

= cosx—1>0

= cos x> 1
= Xe€b.

So there is no set of values of x for which the
function is increasing.

35. The given function is
f(x)=x>-12x
f'(x)=3x* 12 =3(x* - 4)
The function is increasing if f'(x) >0
= 3(x*-4)>0

= (x+2)(x-2)>0

= Xx>2and x<-2
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Inx
36. Let y=7, x>0

dy . dflnx
dx ~ dx| x

dinx dy
—Inx.—*~
- x_dx _ dx
X
x.i—lnx.1
- X
X2
_1=Inx
= 2

. . dy
The function is increasing when dx >0

1-Inx

X2

>0

1-Inx>0

Inx <1
Inx<Ine

x<e
The function is increasing in (0, €)

ud vy

37. The equation of the curve is

x+y="a L (1)

Let P be a point on the curve (1) whose
coordinates are (x,, y,).

ooftfy=va (2)

Differentiating both sides of (1), we get

dVx , dyy _ Ve
dx dx dx

= L_FLd_y—o
2Jx 2y dx

dy ﬂ

3&__\/;

=

d
At the point (x,, y,) d—i =-

Equation of the tangent to the curve (1) at the

. . dy
-y, =—2(x—-Xx
point (1) is Y -V, dx( 1)

= y- =—£x—x
Y=Y \/X_1( 1)

j—t X\/;+y\/X71=X1\/y71+y1\/X71
N RS o Ny
= o

1

X b
=+ =
> Jxda i
Let the tangent at P intersect x-axis at Aand y-
axis at B.

OA=,/x,W/a, OB=\ly,"/a.
sum of the intercepts = v/x1v/a +.fy,v/a
B )

Ja+/a =a which is constant.

. Let f(x)=2sinx+ 3 tan x — 3x

f'(x) =2 cos x + 3 secx — 3

)
J

NS

=2 cos x + 3 tan2x > 0 for all XG(O,

N3

= The function is increasing for all x € (0,
Butf(0)=2sin0+3tan0-3.0
= f'(0)=0

f(x)>f(0)

= 2sinx+3tanx—-3x>0

= 2 sinx + 3 tan x > 3x for all XE[O,gj
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39. Given function is

40.

f(x)= 3x*—4x®*-12x2+5

f'(x)

12x3 — 12 x2 — 24x

12x (X2 —x —2)
12x (x + 1) (x = 2).

When x <1, f'(x) is —ve
When -1 <x<0, f'(x) is +ve
When 0 <x<2, f'(x) is-ve

When x> 2, f'(x) is +ve

The function is strictly increasing when —1 < x
<Oandx>2.

The function is strictly decreasing when x < —1
and 0 <x<2.

The equation of the given curve is

x =asin’*0, y=acos® 0
ax_ 3asin’ 0.cos 0
do

dy _ —3acos? 0.sin0
do

dy
dy _dp _—3acos’0sin6 _

=—== — =-cot6
dx dx 3asin’6cos6
do
n dy s
0=—,—==-cot—=-1
Al 4 dx 4
Slope of th [
ope of the normal = dy -3
dx

When X=£, X=asin35=i
4 4 22

T a

= 3— =
Yy aCOS4 2\/5

a a
The point on the cuve is (2\/5,2\5}

41.

42.

Equation of the normal at this point is

= x—-y=0.

The given function is

1
=X p—
y=x+- ()

dy_, 1

dx X2

dy 2

dx? x*

. - dy
For maximum or minimum, p 0

1
= 1—720
= x=%1.

2

d
When x =1, d_xZ =2 which is +ve.

The function is minimum at x = 1.

d’y .
When x = -1, pres =-2 which is —ve.

So the function is maximum at x = —1.

1
Maximum value of the function = -1 — i=—2

Minimum value of two function = 2.

The given function is
f(x) =4 -x—x2
- f(x) =—1-2x

f"(x)=-2 which on —ve.

The function is maximum when f'(x)=0
= —-1-2x=0




Mathematics Question Bank with Answers

43. Given function is 45. Let x and y be the length of two sides of the
f(x) = x* — 4% — 4x2—1. rectangle.
Let P be its perimeter.
f'(x) =4x>—12x2+ 8x o
P =2 (x + y) which is constant

f"(x) =12x224x + 8
(x) . X+y:%

For maximum or minimum, f'(x)=0
= 4x3—-12x2+8x =0 N yzg_x_
= 4x(x*-=3x+2)=0
— 4x(x=1) (x=2) =0 Let Abe its area.
= x=0,1,2. A=xy=x[g—xJ=Ex—x2
2 2

When x = 0, f"(x)=8 which is +ve.

The function is minimum at x = 0. dA _p_,,
dx 2
When x =1, f"(x)=12-24+8=-4 which is -ve.
2
The function is maximum when x = 1, (;X’Z‘ = -2 which is negative.
when x =2, f"(x) =48—48+8=8 which is +ve.
dA p
So the function is minimum when x = 2 For extremum, ax 0 = 2~ 2x=0
44. The given function is
1 =X :%
f(x) = sinx cos x = 5 .2 sin X COsX.
d’A
1 When x =2, > =—2 which is —ve.
= —sin2x. 4 dx
2
f'(x) = cos 2x. So A is maximum when X =%.
f"(x) = -2 sin 2x. p p.p
V=24 e
For extemum, f'(x)=0
= 08 2x=0 Aismaximumwhenx=y=z.
T T
= 2X= 5 = X=7. = The rectangle is a square.
T 1. ,m 1 n 1
x=—, f(x)==sin2—=—=sin—=—
When x = f(x) =7 2 2
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5. Integrals, Application of Integrals, Integrals, Differential Equation

i f'(x)=€e"+
1. Giventhat f'(x) T

Integrating both sides, we get

jf'(x)dx:jexdx+'[1+1xz d

= f(x)=e*+tan'x+c
Given that f(o) = 1.
Putting x =01in (1), we get
f(0)=e’+tan' o+ c
= 1=1+0+c = c=o.

From, we get f(x) = e + tan™"'x

2. I(Iog x) dx .

_ (Iogx)2 .J.dx—j{d(k;%)z,.[dx}dx

= x(log x)2 -~ jlogxdx

= X(log x)2 —[logx]dx — Hdlgf X

= x(Iogx)2 —ongx+de

= x(Iogx)2 —xlogx+x+c

2X+ 9 (2x+6)+3
J‘(x+3)2dx I (x+3) o

I2(x+3)+3

dx
(x+3)2

1
2jx+3dx+3jx+3)dx

+C

3
2In(x+3)- <13

.Idx}dx}

Mathematics
) ( )
(3+1 x)
X ) j 1-x2 >
........ (1) = 3J \/1_dx+j V1= x2dx e (1)
Let x = sin®
dx = cos0O do

Whenx=0, sin6=0 = 0=0
When x =1, sind=1 = ezg

I=3jﬂ/2M cos0do

° 1-sin%0

+ J':/zsin5 0+/1—sin?0.cos 0 do

/2 5 n/2 5
IO sin® 0 do +_[O sin® 0 .cos0do

_ 8.8 64

15 105 105

Let I:j sin@cos0

e sin?0—2sin6+3

Let sin0=t — cos0 do=dt

=f2;dt
t°—2t+3

1 2t
S N S—"
2 J.’[2—2’£+3
2t-2)+2
= 1:I—(2 )+ dt
2 t°-2t+3
1 2t-2 1
= == —dt
2 J‘tz 2t+3 -[t2—2t+1+2
1 1 t-1
- —In(t?-2t+3)+—=tan'—+C
2" ) V2 2

1 . . 1 sinx—1
= —In(sin”x—sinx+3)+— +C
o o ()




Mathematics

2
6. Letl= Ex’JTF—;dx

Question Bank with Answers

i (1+x2)2 y
h J—<1x2><1+x2>d

R “ _t

4x3dx = dt

t.— = x%dx = 1dt.
4

[1-t=2?
t=1-2°

1 1(1—22)><—2 zd z
470 z

1
o A
x
o
x

1
o -
x
x
o
x

. Edt |:X2 =t
1-t2 2xdx = dt

1.1 thdt dxd:%dt}

2 1 ¢

1.2 sin*o
== ——————.c0s0 do
2I° J1-sin?0
1en2 . 4 t=sin0
- EIO sin” 9 do dt = cos0 do
3n
32

1 3=
=1 +,=5+

3 32

tan'xdx = J'tan’1 X. x2dx

tan™ x.j x2dx — j{ d ta:jr:(‘1 X j xzdx} dx

X2

1tan’1x——+lln(1+x2)+C
3 6 6
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dx 10. Let | J- Inx
. Let '7
8 xinx (Inx)* -4 V1-x°
] ] Let x =sin®
_ J'—.—dx dx = cos6 do
= “lnxy(Inx)* -4 X
( ) whenx=0, 0=0
j 1 ¢ [Where Inx =t .
— = e:—
tt? — 22 1dx=dt] when x =1, 5
X
L Izj 12 Insme do
= sec —+C J1-sin?
1 1= ["Insino d
_ sec” (Elnxj“LC _IO nsinede. .. (1)
n/2
or Izj Incos6 do
I_J‘ dx 0
9. Let - 2 n
(1+x)V1-x = jolzlncose o . (2)

1 1
Let 1 +x=¥ = dX=—t—2dt

Al X—1_1—1;t
SO i t

P (N el (P

t2 t2 St

V2t -1
t

= 1-x° =
1

_I1\/2t_

t

- —jmdt

Let2t—1=u

1
= 2dt=du = dt=EdU

——I\/— —dU = —%Iu;du

= —Ju+C=—/2t-1+C
= - 1_—X+C_
1+ X

Adding (1) and (2), we get

n/2 . n/2
2I:j0 Insin0do + IO In cos0do

jo”’zln sin® cos 0 do

.rnlen [sm ZGJde
0 2

n/2 . nl2
j Insin® d0 —-In2 I do
0 0

"Insin20 do - Zn2
IO nsin 20 G—En ...... (3)

n/2 .
IO Insin20 do

[20 =t

1
= J'Olnsmt.zdt 240 = dt]

= 1J.nlnsintdt.
2 0

- 2.j“’2|nsint dt
2 0

n/2 .
IO Insin® do =1,
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From (3), we get

2=1-2In2
2
N Iz—gInZ_
1. Let I=jo%%dx ....... 1)
SIn” X+ COS X

sin“[n—xj

J.% 2 dx

o (T nl T

sin"| = —x |+cos"| =—x
(3 (54

_ J-% cos" X
0 cos" x+sin" x

Also | =

dx .. (2)

Adding (1) and (2), we get

7 sin”" X + cos" x
I —————dX
0 sin" x +cos" x

7
- Proce

=X
= 1

12. Let szsecxtanx\/tanzx—3 dx
= j\/se026—4. secO tan6 do

Let seco=t
= secOtan0 do =dt

|=j\/t2 — 224t
tt2 2 2 (t+ t2—22)+C

%sec xvsec’x—4 -2In
(secx+\/sec2 x—4)+C

A 1
a d
13. 1= IO cos x(cos X +sinx) X

J-A sec? x

1+tanx

[In(1+tan x)]z a

In(1+tan%)—ln(1+tano)
In2

14 _[1 tan” x + dx
o 1+x

j1tan’1xdx+j1 X_d
0 01+ X

[tan‘1 x.x]:) - J.; [ d t§:1 I dx}

1 X
+Io1+X2 dx

[x tan™ XI) - J.; 1 +Xx2 dx + J.; 1 +Xx2 dx

X

_ J‘(}[3x]dx + J? [3x]dx + E[Bx]dx

3

= L}.o dx+L§ 1dx +I§12 dx

3

I+2

w\m =

16. |8 -3xdx

We know |8—3x| =8—-3xwhen 8—-3x>0

i.e 8>3x
e 3x<8
8
i X< —
i.e 3




Question Bank with Answers

Mathematics

=—(8-3x) when8-3x<0
ie 8<3x
ie 3x>8

e x>2
l.e 3

4
|18 —3x|dx
0

8 4
[2]8 —3x|dx +jg 8 - 3x|dx

8
3

[2(8-3x)dx~[;(8-3x)dx

= 8

17. I04{[x]+|x|} dx

18.

I:[x]dx + '[:|x|dx
I;[x]dx + .[12[x]dx +J‘:[x]dx
+I:[x]dx +I:xdx

4
j;o dx +j121 dx+j:2 dx+j:3 dx+[x7zl

jfdx+2j:dx+3 L“ dx+[%—oj

[x]; +2[x]" +3[x] +8

2-1+2(3-2)+3(4-3)+8
1+2+3+8=14,

Jo [ Jex

E[xﬂdx+Lﬁ[x2de+J;;[x2]dx
'0dx+ [ 1.dx+ "2 dx

jo J.1 2
0+[x]f+2[x]3;

J2-1+2(15 -2)
J2-143-242=2-2)

_|=I a dx=f ae’ dx

1+ X

b+ce” be™+c

Let be*x+c=t

= —be*dx=dt

x 1
— e’dx= _Bdt
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21. Letl = j%dx \/@\/@
= 16a22—\/@

Let e +x° =t

(eX + ex“)dx = dt

- 2

= na’.
= e(e”+x"")dx=dt
23. The equation of the curveisy?=x ... (1)
(X" )dx = Tt Area is bounded by the curve x =0,y = 1.
e
1 y/\

|=je—=%j%dt y=1

t

1 G
= Elnt+c O X,
= 1In(ex +Xx°)+c,
e
22. The given circle is Required area = I;x dy
x2+y?2=2ax .. (1) 1
The centre is (a, 0) and radius = a. _ I1y2dy - [y_a}
From (1), we get y? = 2ax — x? ° 3 b

= y=+2ax=x* ... (2) = % sqg.unit.
Let x = 2a sin®0

B
_ 24. The equation of the curve isy =sinx ........ (1)
dx = 4a sin6 cos 6 db Area is bounded by the curve,
whenx=0, 6=0 OU

x-axis and x =0 and X =g.

when x = 23, 0=1)
2
Required area = 2x Area of OAB

= ZI;a\IZax—xzdx = [-cosx]"”?

0

. /2 /2
Required area = jo ydx=J‘0 sinx dx

= 2]7[/2\/4azsin26—4a2 sin*0.4asin6cos6.do T i
. =| —cos— | —(—c0s0) =1 gq. unit.

/2
16azj0 sin”6cos” 6 do 25. The area is bounded by the curve y = 2x,
x-axis and the ordinate x = 3.

\/(ZH)\/[M] Required area
= 1682 2 2
5 (2+2+2
2

I: ydx = _[03 exdx

x2 T
2{?} =9 sq. unit.

0
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26. The area is bounded by y - sin x, x-axis and
fromx=0to x=n

Required area = Iony dx
= J.nsinx dx
0
= [—cosx]g
= (—cosm)—(-cos6)

=-(-1)-(-1)=2 sq. unit.

27. The area is bounded by y = 3x2+5, x-axis and
two ordinates x =1 and x = 2.

Required area = Lzy dx
2
;

= j (3x* +5)dx

3 2
= [3.X—+5.x}
3 1
= [x3+5x]12
= (8+10)—(1+5)
=18-6 = 12 sq. unit

28. The equations of two parabola’s are
y2=4ax . (1)
x2=4ay .. (2)

The points of intersection of (1) and (2) are (0,0)
and (4a, 4a).

Area enclosed between two curves.

0
(0,0)

- [amax- [ X ox

29.

30.

4a 1 1 ¢4,
= 2\/5.[0 x2dx—4—a_[0xdx

_ Eaz it
= 3@ sq.uni

The area is bounded by the curvey =e*, y =0,
x=2andx = 4.

The required area = ij dx = J.: e*dx
= [ex]z =(e* -€?) sq unit.

The trapezium is bounded by y = x, x=0, y = 3
and y=4.

>
O] X
Required area

[ixay['yoy

=l

16 9 7

= 7—§=§ sg. unit.
31. The given differential equation is
dy
X—-Iny)—==-yIn
(x=Iny) =-yiny
dy

= -YyIny.—=—=x-Iny
dx

= yIny.ﬂer:Iny
dx

dx 1 1
—+ X
dy ylny vy

1
|
Integrating factor= € " = ghiny _ Iny.
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32. The given differential equation is

33.

ax :W (1)
Let y =vx
dy =V+ xd—v )
dx dx
Equation (1) becomes
dv v2x? v2
V+X—= =

dx xvx—-x* v-1

(v _ v2 _V_vz—v2+v_ v
= dx v-1 v-1 v-—1
— Ld\/:d_x
- X
Integrating both sides, we get
j(1—iljdv== o
Vv X
= v-Inv=Inx+c
- Y nZ-inx+c
X X
Given differential equation is
dy _1+y°
dx 1+x?
dy _ dy
= 1+y? 1+ X2
Integrating both sides, we get
I dy :I dx
1+y* J14x°
= tan'y=tan'x+c (1)

when x =1, then y =./3

From (1), we have tan"'\/3 =tan'1+¢

T_Toc
=~ 3 4
. nt_ T
= 3 4 12

The required particular slution is

tan'y =tan"' x + —
12

34.

35.

The given differential equation is

dy
x+2y® )L =
( y )dx y
dx 5
—=X+2
= ydy y
dx 1
———x=2y
it A (1)
Tay n nt
Integrating factor=€" > =e™" =e” =

1
Multiplying both sides of (1) by ; , we get

X
Integrating both sides, v I2y dy

X_y2ic
oy

Given differential equation is

d’y
COSEeC X.—> = X
dx

ﬂ= Xsinx
= dx?

Integrating both sides, we get

dy .
—Z =—xcosXx+sinx+c
dx

= dy=(-xcosx+sinx+c)dx

INtegrating both sides, we get

y=—Xxsinx—2cosx+cx+d.

36. Given differential equation is

ydy +e” xsinxdx=0
= yeydy+jxsinxdx =10,

Integrating both sides, we get
J‘yey dy+jxsinxdx =10
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erydy —j[%jeydy}dy
+x.fsmxdx I[ .[smxdx}d =C

— xe’ —Ieydy +X(—cosx)— .[(—cosx)dx:c
= xe’-e’ —xcosx+sinx=c
37. The given differential equation is

(x? —1)%+ 2xy =1

2x

. _ ﬁdx _ In(x?-1)
Integrating factor = € =€

=x%-1

Multiplying both sides of (1) by x2 —1 we get

(x2 —‘I)j—i+2xy =1

= L1t

Integrating both sides, we get

=Idx

- y(x2—1)=x+c

38. Given differential equation is
x?(y—1)dx+y*(x-1)dy =0
X2 y2
dx dy=0
= x-1 i y—1 y
Integrating both sides, we get

J'—dx+ —dy jO

N I dx+_|.y 1:+1
— J'(x+1+— dx+_[(y+1+—}dy c

x? y?
- ?+x+ln(x 1)+?+y+ln(y )=c

39.

40.

41.

d2
The given differential equation is d—X{ =6x

Integrating both sides, we get

dy 2
-2 =3x"+cC
x o te e (1)

d
When x = 0, Y_»
dx

From (1), weget2=3.0+c =>c=2
Equation (1) be comes

Y _3y2,0
dx

= dy=(3x"+2)dx
Idy=j(3x2+2)dx

= y=x*+2x+D ... (2)

Whenx=0,y=1.

From (2), weget1=0+0+D = D=1

From (2), we get y = x* + 2x + 1 which is the
required particular solution.

The given differential equation is
(1+y?)dx +(x—e’ta”71y)dy -0

= (1+y)g—y+x ety

% 1 X = e—tan’1y
= dy 1+y?

. 1
Integrating factor = eI R

Given differential equation is

dy _ 1 _ 1
dx xX2-7x+12 (x-3)(x-4) (1)

1 A . B
Let (x-3)(x-4) x-3 x-4 +(2)
= 1=A(x-4)+B(x-3)
When x =3, we get 1 = A(-1) = A=-1
Whenx=4,weget1=A0+B =B=1.
From (2), we get

1 1 . 1
(x-3)(x-4) x-3 x-4-
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From (1), we get

ﬂ_ 1 1
dx x-4 x-3
1 1
dy=| —————|dx
= Y (x—4 x—3}

Integrating both sides, we get

Jor =g o

= y=In(x-4)-In(x-3)+C

42. The solution is
y = at + be!

Y _arbe
dt

2
d Z’ bet .
dt
From (2) and (3), we get
2
dy 5,9y
dt dt?
ady Yy
= dt  dt?
From (1), (3) and (4), we get

dy d’ d’y
y [dt dtzJ dt?

Which is the required differential equation.

43. The general solution is
ax?+ by =1

Differentiating both sides w.r.t x, we get

2ax+bﬂ=0
dx

Again differentiating w.r.t x, we get

2
2a+b Y Y=o
dx?
d’y
2a=-b— .
= dx?

44.

45.

From (2) and (3), we get

2
—bﬂ X+b— dy
dx? dx

d’y  dy
= e Tax

=0

Given equation of the family of curves is
(x-a)*+ 2y* = a?

Differentiating both sides w.r.t x, we get

2(x—a)+4y%=0
X

- x—a+2yd—y=0
dx

= a:x+2yﬂ
dx

Putting the value of a in (1), we get

dy) .2 dy Y
X=X—-2y——| +2y° =| X+2y—
dx dx
2 2
— 4y2(d—y) +2y2:(x+2yd—y
dx dx

dy dy
2.2 2
= Y =2y ot y(dxj

—2X

y=Ae” +Be

dy _ 2Ae”* —2Be
dx

2
9Y _sne —2Be™
dx

e -2Be ™)

d’y
SY _ay
dx? y

*k%x
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6. Vectors, Three dimensional Geometry

1. Let AB=a,BC=b
AC=AB+BC=a+b
—1

Given that ‘A—B‘ =la

Bel- -
AC|=/a+5 =1

ABC is an equilateral triangle.
Let us produce CB to D such that BC = BD

A A

E=K§+§5=é+(—6)=a—b-

ZCAD =60° +30° =90°

Z/ACD =60°
AD
From the AACD, tan Z/ACD =—
AC
a-b
0= T~ ~
= tan 60 A+b
a-b
> V3=
— |a-b/=+3

2. ABCD is parallelogram
Let AB=b, AD=d.
Let E be the middle point of BC.

Let F be a point on BD which divides it is the
ratio 1:2.

2= _2b+1d 1(26+a)_g(26+aJ
2

Thus AE dividing BD is the ratio 1 : 2.
Let &=(1+1)i+2j+k

b=-c+ x] +k

& =i+ ] +3k
If three vectors are coplanar, then

A+1 2 1
-1 2 1=0
A1 3

= (A+1)(Br-1)-2(-3-2)+1(-1-2%)=0

= AM+20+2=0

—2+2i .
= A= > =—1+1i which is imaginary.

So the vcectors are not coplaner for any real
values of ),

Giventhat d=(2,-2,1)=2i-2j+k

. s A A P
b=(23,6)=2i+3j+6k Q
6=(-102)=-+0j+2k. B3g o  "a

é+5—6:2€—2]+l2+2f+3]+6|2 —(i+0j+2K)
= 5€+]+5I2

‘é+6—6‘=\/52+12+52 = J25+1+ 25 =+/51,

5 1 5
The d.cs of the vector are <£ﬁ£>




Mathematics

5. LetAPB be a semicircle and O be the centre of

the circle.
Let OA=3, OB=-3
and let op=r
AP=7-3a
BP=F+3a
AP.BP=(r-a).(a+a)
=r*-a

= [Ff - =0 (- [F|a])

= AP is perpendicular to BP
= /APB isright angle.

a, b, ¢ are three multiply perpendicular vectors.

bx ¢ is perpendicular to b and &.
Also a is perpendicular to b and ¢

a and bx¢ are parallel

a(bxc) = [dpxe

& 5“6|and 0

= lalpc]

8. Leta=i+j+k b=2i-oj+3K-

Question Bank with Answers

Two vectors are orthogonal.

a,b=0.
(f+]+ﬁ).(2€—a]+l€)=0

= 2-0+3=0

= a=5.
a=i-2j+3k
b=2i+]j-kK
E=0i+]+k-
1 2 3
[ésa]zz 1 -1
0 1 1

= 1(1+1)=(2)(2-0)+3(2-0)
= 2+4+6=12

~ A

. Giventhat a=i+]j+k

A

E=0i+]—k
Let b = xi+ yj—zk
Given that ab =3
- (?+]+R).(xf+ y]+zl2)=3

= X+y+z=3

Again
= ?(x—y)—](y—x)ﬂz(y—x):]—ﬁ
= z-y=0, -(yx)=1,y—x=-1
= z-y=0x-y=1,x-y=1 .(2)
5 2 2
X:—,y:—,Z:—
3 3 3
b=27+ 2]+ 2k
3
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11. ABC is a triangle.

Let BC=3, CA =b,

AB =¢
We know

BC+ CA + AB=0

= |6|2 =

12. Let 3=2i+2j=2i+2]+0k

A

b=i-k=i+0j—k

vector area of the parallelogram = 3 «xp

k
0

_ N -
o N —

-1

—2i+2j— 2k

Area of the parallelogram = [-2i + 3j + 2]
J(2) +22+ (-2 =a<4+4
J12 sq. unit

13. Let O be the origin.

The position vector of A, B, C are 2 +j—k
3i-2j+k and i+4j-3k

OA=2i+j-k

OB=3i-2j+k

OC =i+4j-3k

AB =O0B - OA = (3i-2j+k)— (2i + j—K)

= j-3j+2k

AC=0C-0A
(€+4]—3R)—(2€+]—R)

Si+3)- 2k
—(€—3]+2R)= — B
Thus three points A, B & C are collinear.

14. Giventhat 3 =3i+6j+ 9k
b=2i+2j—k

Let ¢ be the angle between them.

(3€+ 6]+9R).(2?+ 2]—12)
V9+36+81V4+4+1

Q1
T

cos @ =

Q|
(o]

3

V126

The scalar projection of a on p

|8]cos 0

3
V126, —
\126

a=—i+Aj— 1k

=3

15. Let
b = 2i+ 4] -5k
& =—2i+4j-4k

The vectors are coplanar

5.(5><6)=0
Y
2 4 5|=0
2 4 -4

= -1(-16-20)-1(-8+10)+(-1)(8+38)
= A=2

Mathematics

0
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16. Given that |é|=3,‘5‘=5 and [c|=7 N (5_6)2:3

Also 3+b+¢=0 o i _onb3
= 1+1-2ab=3
= 2ab=-1

Ao
= a-b=—§ = cos 120°

= ZOAC=120°

~12 =12 |zl
_ 56—|C - —‘b = ZOAC =60°
b= > o
18. Since ‘OA‘ = ‘AB‘ =1.
72 -32-57
= .. Giventhat 3=i+]j+k, b=4i-2j+3k
_ 49_92_25 and 6=€—2’j+k\
? 2535 = 2(i+]+k)
. |é”5‘cose:1—5 A A SN
2 —(4i—2j+3k)+3(i—2j+k)
N 3.5.cos€)=1?5 = i-2j+2
[28-b+3¢|= /1 + (-2) +2° =3
— C0SO=—-——=cos—
Unit vector along 23 —p + 3¢
T - g -
= 973 2azbrde i)
‘2a—b+3c‘ 3
17. Let OA=a, AB=b (h 2. 2Aj
- = |Zi—-—-j+=k
OB=a+b- 393

Vector of magnitude 6 unit and parallel to the

6_(3_23&@

Let us produce BAto C

such that AC = AB vector 23 —p + 3¢

3 3 3
AC=-b A
A~ A = 2i-4j+4k
OC=a-b 19. Here A, B, C and D are four points whose
Given that [a—b|=+/3 PVsare j+2j-3k, 2i—j—k, —i+2j+2k and
. 2 2]+ 2k respectively.
= |a—-b| =3

AB = P.V.ofB—PV.ofA= i-2j-2k
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AC = PV.of C—P.V.of A

= ik
AD = PV.of D—PV.ofA
= 4ok
1 -2 -2
AB(AG<AD) = [2 1
-1 1 A
= A1+ 1)=(2)2-1)+(-2) (-2+ 1)
= 0

So four points are coplanar.

20. The sides of a parallelopiped are —j k and _;
—].(R x —6)

~J.—j=1 cubic unit.

It volume

21. Firstline is

F:z?—5]+|2+x(3?+2]+6|2)
3, = 2i-5]+k

b, = 3i+ 2]+ 6k

Second line is

F=7€—6]—6R+u(€+ 2]+2R)
a, =7i—6j—6k

b, =i+2j+2K

Let ¢ be the angle between the lines (1) and (2).

I}

{ox]

cosf=—"2

3
(3€+2]+6|2).(?+2]+2R)
V9+4+36/1+4+4

(o]
(o]

|

3.1+22+6.2 19
J49J9 T 24

0=cos™ (E
21

22. Two given lines are

Xx+1 y+1 z+1
e (1)

x-3 y-5 2-7
e (2)

The shortest distance

and

X=X Yo=Yy 2,724
a, b, c,
a, b, C,

(b,c, —b,c, )2 +(ca, —c,a, )2 +(ab, —azb1)2

4 -6 -8
1 -2 1
_ 7 -6 1

J(2+6) +(7-1) +(-6+14)

= 116

23. The given pointis (-1, 3, 2).
The equation of the plane passing through (-1,
3,2)is

a(xt1)+b(y-3)+c(z—2)=0 ... (1)
Given planes are
x+2y+2z=5 . (2)
3x+3y+2z=5 L. (3)

Since the plane (1) is perpendicular to the
planes (2) & (3), we have

a+2b+2c=0

3a+3b+2c=0
By cross multiplications, we get

a _ b _ c
22-32 23-12 12-3.2

= a=-2k,b=4k, c=-3k.
From (1), the repuired plane is

- 2K (x+ 1) + 4k (y — 3) — 3K (z-2)=0
= 2(x+1)+4(y-3)-3(z-2)=0
= 2x—-4y+3z+8=0
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The first line is
X+4 y+6 z-1
3 5 2
The 2nd line is
3x+2y+z+5=0=2x+3y+4z-4
The symmetric form of the above line is

X‘(_7j 23

y_i

13)_7 13 _2z=0 . 2)
—11 -10 13

The lines are coplaner if

(1)

Xo =Xy YooYy Z;—Z
L, m, n, [=0
1, m, n,
Xo =Xy YooYy 2,724
Here . M "
1, m, n,
—l+4 2+6 0-1
13 13
3 5 -2 %0
- —11 -10 13

So two lines are not coplanar.

Equation of the plane passing through (1, 2, 3)

a(x-1)+b(y-2) + c(z+3)=0

Since it is passing through (2, 3, -4),

we have a(2-1)+b(3-2)+c(4+3)=0

= a+b-c=0

Since the plane (1) is perpendicular to the
x+y+z+1=0, wehave
a+tb+c=0

From (2) & (3) by cross multiplication, we get

9 b c

10 1
The required plane is

-1 (x-=1)+0(y-2)+1(2+3)=0
= X—2-4=0

26.

27.

Let P be the given point whose coordinates are
(-1,3,9).
P(-1,3,9)

M x-13 y+8 z-31
5 -8 1

The given line is

x—13_y+8_z—31_r ’
5 8 1 (say). ..... (1)

Let PM be the perpendicular from P to the
line (1)

Any point on the line (1) is (5r+13, —8r-8, r+3)
for some value of r.

The d.rs of PM are

(6r+13—(-1), -8r-8-3,r+31-9)
= <5r+14, —8r-11, r+22>

Since PM is perpendicular to the line (1), we
have

5 (5r+14)-8(-8r-11)+1(r+22)=0
= r=-2
The coordinates of M are (3, 8, 29)

PM = \/[3 ~ (-1 | +(8-3) +(29-9)
= Ja41=21

Let OABCDEFG be a cube, the length of each
edge is ‘a’ each. 7
Let O be the (0,0,a)
- E D
origin.
Let OA along x- F G(a,a,a)
axis, OC along
is y-axis and OZ O,
along z-axis. e c Y
The coordinates B
of the corner X (@a0)

points area 0(0,0,0) A(a,0,a) & G (a, a, a).
The d.rs of EB are (a-0, a-0, 0-a)=(a,a,-a)
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Let g be the angle between OG & EB.
aa+aa+(-a)a
\/az +a’ +a’\a’ +a’ +(—a)2

a’+a’-a’ 1

~ J3a3a 3

cos0 =

= 0= cos*11.
3

Let Aand B be two given points (3, 2, —1) and
(-4, 6, 3) respectively.
Let C be the point (1, y, 2)
The d.rs of AB are <—4 -3,y-23- (—1)>

= <—7, 4, 4>
The d.rsof AC are (1-3,y—-2,z+1)

= <—2,y—2,z+1>
Since A, C & B are collinear, we have

-2 y-2 z+1

7 4 4

= y= o

Three given planes are
X+2y+3z-4=0 (1)
2x+y-z+5=0 n(2)
2x-y+2z-3=0 .. (3)

Equation of the plane passing through the
intersection of (1) and (2) is

X+2y+3z-4+k(2x+y-z+5)=0
= (1+2k)x+(2+k)y+(3-k)z+(5k-4)=0 ....(4)

Since this plane is perpendicular to the plane
(3), we have

(1+2k) 2 + (2+k)(-1)*+(3-k)2=0
= k=-6
Required plane is

X+ 2y + 3z-4 -6 (2x + y—z+5)=0
= 1Ix+4y-9z+3y=0.

30. Let P be the point (a, b, c).

31.

From P, let us draw perpendiculars PA, PB and
PC to xy-plane, yz-plane and zx-plane.

The coordinates of A, B and C are (a, b, 0),
(o, b, c)and (a, o, c).

Equation of the plane passing through A, B
and C is

v O X
|
O

= bcx + acy + ab z = 2abc
Xy z

—+=4+—-=2
:abc

The given points are (2, 1, -1) and (-1, 3, 4).
Given plane is x-2y+4z=10 (1)

Equation of the plane passing through
(2,1, -1)is a(x-2) +b (y-1) + c(z+1)=0 ..... (2)

Since this plane is passing through (-1, 3, 4),
we have a(-1-2) +b (3-1)+c(4+1)=0

= -3a+2b+5c=0 ...(3)
Since the plane (2) is perpendicular to (1),
wea.l+b(-2)+c4=0

= a-2b+4c=0 ...(4)
From (3) e (y), by cross multiplication.

a b ¢
8+10 5+12 6-2
a b c
—:—:—:k
= 18 17 4 (say)

= a=18K, b=17K, c=4K.
Required plane is

18K (x-2) + 17K (y-1) + 4K (z +1)=0
= 18 (x-2)+17(y-1)+4(z+1)=0
= 18x+17y+4z-49=0
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The given line is

x—1=y+2=z—1=r ™)
1 3 IR
The given plane is
2x+y+z=9 . (2)
Let the line (1) intersect the plane (2) at P.
Any point on the line (1) is
(r+1, 3r=2, —r+1)

The coordinates of P are also (r+1,3r —2,-r+1)
for some value of r.

Then this will satisfy the plane (2),
2r+1)+3r-2+(-r+1)=9

= 4r=8 = r=2.

Let A and B be two points whose coordinates
are (1, 3, -1) and (2, 6, —2) respectively.

Let zx-plane divides AB is the ratiok : 1 at C.

The coordinates of C are

K2+1K6+3 K(-2)-1
| |

K+1 K+1 ' K+1

(2K+1 6K +3 —2K—1j

K+1 K+1' k+1

Since it is a point zx—plane,

h 6K+3_O
we have = ——

= 6K+3=0 = 6K=-3

c-g--1

= K=-3=-7.
zx=plane divides AB in the ratio —1 : 2.
Let A and B be A (-9,4,5)
two points whose Kk
coordinates are o

(-9, 4, 5) and (11,0,-1)
respectively. |

Let OC be the (11,0.-1)
perpendicular from the (OC(; 0) Y B
origin O to AB. Y

Let C divides AB in the ratio K : 1.

35.

The coordinates of C are

1MK-9 4 -K+5
K+1 'K+1 k+1
1MK-9 4 K+5
The d.rs of OC are ki1 Kl K1
The d.rs of OC are
11K—9_0, 4 B ,—K+5_0
k+1 K+1 K+1
_ 1MK-9 4 K+5
k+1 'K+1 K+1
The d.rs of AB are <11—(—9),0—4,—1—5>
= <20,—4,—6>
Since OC is perpendicular to AB, we have
0 1MIK-9 4 K+5 _
K+1 'K+1 K+1 )~

= 20(1MK-9)-16+6K-30=0
= K=1
The coordinates of C are

(11.1—9 4 —1+5J

1+1 141 1+1

= (1,2,2)
Let P be the given point (2, -1, 3)
The given plane is

3x-2y+2-9=0 (1)

From, P let us draw a perpendicular PM to the
plane (1).

P’ is the image of P.
The d.rs of PM are (3,-2,1).

Equation of the live PMP’ is

P(2,-1,3)

3x-2y+2-0=0
P‘I
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x-2 y+1 z-3 37. The equation of the plane is
== =1 (say)
3 -2 1 3x+3z-5=0
Any point on thus line is (3r+2, —2r-1, r+3)
= 3Xx+0Y+3z-5=0 (1)

36.

The coordinates of p' are (3r + 2, —=2r-1, r+3)
for some value of r.

Since M is the middle point of pp', its
coordinates are
Ir+2+2 -2r-1-1r+3+3
2 ’ 2 ’ 2
3r+4 -2r-2 r+6
2 7 2 2
Since it is a point on the plane (1)m we have

3 3r+4 o 2r-2 +ﬂ_9_0
2 2 2

= 3@r+4)+ (2r+2)+r+6 -18=0
= 9r+12+2r+2+r-12=0
= 12r=-2

2 1

r=—m=——
= 12 6

The coordinates of P’ are

[Epen

_ (_1+2 1 4 —1+18j
3 6
- (23'4
Givenlineis 2>2=L 2=1_; 1
iven line is 1 > 5 (say) ...(1)
Given plane is 2x+y+z=2 ....(2)

Let the line (1) intersect the plane (2) at M.
Any point on the line (1) is

(r+2,—-r, 2r+ 1)
The coordinates of M are also (r+2, -r, 2r+1)
for some value of .
2r+2)-r+2r+1=2
= 2r+Y-r+2r+1=2
= 3r=-3=r=-1
The coordinates of M are (-1+ (

( -1).

1), 2(-1)+1)

38.

The d.rs of the normal to the plane (1) are
<3, 0, 3).
Equation of the line is

z-3

x-1 y-2
=70 ..(2)

1 1

The d.rs of the line are <1,— 1, O> .

Let 9 be the angle between the plane (1) and
the line (2).
The angle between the line (2) and the normal
of the plane (1)=90- 0.
cos6(90 - 6)
3.1+0.(-1)+3.0
T 32407 + 32 P + (17 + 02

3. 3 1
J18v2  3V2y2 2

— sin0=

T
= 9=g.

The angle between the plane and the line (2)

s T
ISG.

The given line is
X+2y-z=5

Given pointis (1, 1, 2).
The (1)isx+2y-z=C .. (2)

Since it is passing through (1, 1, 2), we have
1+2-2=C = C=1.

Required planeisx + 2y —z = 1.
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39. Let A and B be two given points whose 41. The given plane is
coordlqates are (-1, 4, 3) and (5, -2, -1) x+y+z=9 . (1)
respectively.
Let C be the middle point of AB. Givenlineis 3x-3=y+2=3-3z
. -1+5 4-2 3-1 f— 3(X—1)=y+2=—3(2—1)
The coordinates of C are , ,
2 2 2
x—1_y+2_z—1_r 5
= (2,1,1). = 1 R +(2)
The d.rs of AB are (5-(1),—2-4,-1-3) Any point on the line (2) is (r+1, 3r-2, —r+1).
. 6 -6 -4 The coordinates of the point of intersection of
- < T > the line (2) & the plane (1) is also
The equation of the plane is (r+1, 3r—2, —r+1) for some value of r.
6 (x—2)+(-6) (y-1)+(-4) (z1)=0 2(r+1) +3r—2—r+1=9
= 6(x-2)-6(y-1)-(4) (z-1)=0 = r=2
= 3(x-2)-3(y-1)-2(z-1)=0 Required pointis (2+1, 3.2-2, —2+1)
= 3x-3y-2z-1=0 = (3,4,-1).
40. Two given planes are 42. ;I'hze give3n) points are (-2, 3, 5), (7, -7, -5) and
3x-2y+6z-7=0 . (1) T _
Equation of the plane passing through above
3x—-2y+6z-14=0 ... (2) three points is
Let us take a point on the line (1) where it
intersect x-axis i.e., wheny =0,z = 0. X (_2) y-3 z-5
From (1), we get 3x —7 = 0 7-(2) -7-3 -5-5=0
-2-(-2) 5-3 -3-5
7
X= .
- 3 x+2 y-3 z-5
9 -10 -10|=0
7 =
A point on the plane (1) is [5,0-0] . 0 2 -8
The distance between two planes = (x+2)(80+20)—(y-3) [-72-0]+(z-5)(18-0)=0
7 0.0 = 100 (x+2)+72 (y-3)+ 18 (z-5)=0
= The distance from [5 ; j to the plane (2) 50 (x+2)+36 (y=3) + 9 (z5) = 0
3 7 2046014 43. Two given planes are
) "3_ DR ‘ X+y—z-2=0 .. (1)
- 3% + (-2)° +62 X—y+2z-1=0 (2)

I o N
- 7

V9+4+36

The given pointis (1, 0, 2).

Equation of the plane passing through the
intersection of (1) and (2) is
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X+ty—-z-2+K(x-y+2z-1)=0
Since it is passing through (1, 0, 2), we have
3+0-2-2+K(1-0+4-1)=0

= —-1+K.4=0

1
= K=z.

Required plane is
1
3x+y—z-2+ Z(x—y+22—1)=0

= 12x+4y-4z-8+x-y+2z-1=0
= 13x+3y-2z-9=0

Given plane is
x-2y+4z=11 . (1)
Two given points are (1, 3, -2) and (3, 4, 1).

Equation of the line passing through (1, 3, -2)
and (3,4,1)is

x-1 y-3 Z—(—2)
31 4-3 1-(-2)

S e 5 e
2 13

Let the point of intersection of the line (2) and
the plane (1) be P.

Any point on the line (2) is
(2r+1, r+3, 3r-2)

The coordinates of P are also (2r+1, r+3, 3r-2)
for the same value of r.

Then this point will satisfy the plane (1)
2r+1-2(r+3)+4(3r-2)=11
= 2r+1-2r-6+12r-8=11
= 12r=24
= r=2

The coordinates of P are (2.2+1, 2+3, 3.2-2)
=(5,5,4)

45. The unsymmetric form of the line is

x=2y+z-3=0
6x+8y+3z—1=0[ 1)

Let us take that point on the line where it
intersect xy-plane. i.e., where z=0.

From (1), weget x+2y-3=0
6x+8y-1=0
solving the above two equations, we get
x oy 1
-2+24 -18+1 8-12
x_vy _1
- 2 7 4
o 2,17
= 4’7 4

22 17
A point on the line is _T’T’O

Let the d.rs of the line (1) be <a, b, c>

The d.r.s of the normals of two planes in (1)
are<1,2,1>and <6, 8, 3).

a+2b+c=0
6a+8b+3C=0
By cross multiplication, we get

a b ¢
6-8 6-3 8-12

a_b_c
= 2 3 4
o _ 2 17
The line is passing through _T’T’O and

whose d.rs are <-2, 3, -4 >.
Thus the equation of the line is

22 17
X - y_i
44 4 z-0

-2 3 4

*k %
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GROUP-C

LONG QUESTIONS

Each questions carries 6 marks
Relations and Functions, Inverse Trigonometric functions, Linear Programming.

If f:x >y and g:x—z are two fucntions,
show that gof is invertible if each of fand g is

so and then (gof)_1 =f'og™.

Prove that f:x —»y is enjective iff for all

subsets A, Bof X, f(AnB)=f(A)nf(B).

If f-A 5B and g:B — A such that gof is an

identity function on A and fog is an identity
function on B, then show that g = .

If p is a prime and ab =0 (mod p) then show
that either a=0 (mod p)or b =0 (mod p).

ItA={1,2, 3, ...9}and R be the relationin A x A
defined by

(a,b)R(c,d)asa+d=>b+ cfor(a,b), (c,d)
e AxA. Prove that R is an equivalence
relation. Also obtain the equivalence class

[(2,5)].

If f:R — R defined by f(x) = 5x-8 forall x ¢R,

then show that f is convertible. Find the
corresponding inverse function.

If f(x):cos[nz]x+cos[—n2]x, where [x]

stands for the greatest integer functions, then
T I
evaluate +[§j,f(ﬁ), f(-n) and f(zj.

If ABC is a right-angled triangle at A prove that

_ b _ c b
tan™ +tan”'| —— |==" where a, b, ¢
a+c a+b 4

are the sides of a triangle.

4 X .
If Cos1g+cos1x=9 then prove that

b
2 2
X—2—ﬂcose+y—2_sin26
a~ ab b

10.

1.

12.

13.

14.

15.

acosx+bj

Prove that €0S™' (
a+bcosx

2

2
If sin”’ (ij +sin” (lj =sin”’ [C—] then prove
a b ab

that b?x? + 2xy+/a’b® —c* +a’y* =c¢*.

=2tan1( ﬂtaniJ
a+b

tan™
Prove that { 1+x+\/m

T

_ __1 -1 (_L<X<1J
= 2 2COS X \/E_ =

Solve the following L.P.P. graphically
Maximize  Z=4x, + 3X,
Subjectto  x,+x, <50

X, +2x, <80

2X,+ X, 220

Solve the following L.P.P.
Maximize Z=20x + 10y
Subjectto x+2y<40

3x+y=>30

4x +3y >60

X,y >0
Solve the following L.P.P.
Minimize ~ Z=20x, +40x,
Subjectto  36x, +6x, >108

3x,+12x, > 36
2x,+X, 210

X;, X, 20
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Matrices, Determinants, Probability. Each question carries 6 marks.

Exmine the consistency and solvability, solve
the following equations by matrix method.

X—2y=3
3x+4y-z=-2
5x -3z =-1
12 3
Find the inverse of the matrix |2 1 4| by
10 2

using elementary transformation.
Verify that (AB)" = BTAT

1 2 3 12 3
where A=|6 7 8|andB=|3 4 2
6 -3 4 5 6 1
3 -2 1
IfA=|{2 1 -=-3|thenfindA™".
-1 2 1

Using A", solve the following system of
equations.

3x—2y+2=2
2x+y—3z=-5
—X+2y+z=6
Determine the matrices A and B where
1 2 0 2 15
A+2B=6 -3 3|and 2A-B=|2 -1 6
-5 3 1 0 1 2

b+c) a? bc
(b+c)

2 2
Prove that (c+a)2 b™ ca
a+b)” ¢c? ab
(a+b)

= (a®+b*+c?)(a+b+c)(b-c)(c—a)(a-b)

Prove that
1+a° —b? 2ab -2b
2ab 1-a° +b? 2a 5
—_ 2 2
2b 2a 1_g_p =1+ D)

10.

1.

12.

13.

14.

15.

a b c
Prove that a-b b-c c-a
b+c c+a a+b

=a’*+b®+c®*-3abc

If x#y=#2z and

x x> 1+x°
y y* 1+y*/=0 then 1+xyz=0

z 22 1+2°

Using the properties of the determinant,
Prove that

2y y—z-X Xy
2z 2z
X-y—-2z 2X 2X

Z-X-Yy :(x+y+z)3

There are 3 bags B,, B, and B, having
respectively 4 white, 5 black; 3 white 5 black
and 5 white. 2 black balls. A bag is chosen at
random and a ball is drawn from it. Find the
probability that the ball is white.

Find the probability distribution of number of
doublets in four throws of a pair of dice. Find
also the mean and varcance of the number of
doublet.

A pair of dice is thrown 5 times then find the
probability of getting three doublets.

A box containing 20 electric bulbs includes 5
detective bulbs. Four bulbs are drawn at
random with replacement. Find the probability
distribution of the number of non - defective
bulbs. Calculate also the mean and the
varuance.

Five boys and four girls randomly stand in a
line. Find the probability that no two girls come
together.
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Continuity and differentiability, Applications of derivatives. Each question carries 6 marks.

y
If ex __x then show that
a+bx

2
o9 _( 9y
dx\ dx dx

Find the value of K for which

T+kx —v1-kx when1<x<0

f(x)= X
2x +1 when0<x<1

X —1

is continuous at x = 0.

1-cos’0 1-cos® 0
If X= cos Y= Cof , then show that
coso cos" 0

&) (53

d in~’!
Find -~ when y =cot'(Incose ™) + Xsin_ X
dx 1-x2
d
Find — if x’ = y* + tan'—S08%_
dx 1+ sinx

)
1+sinx )2

Differentiate tan‘( - j with respect to
1-sinx

(1+cosx]
In _
1-cosx

10.

1.

12.

13.

14.

15.

-1

Ify= sin_Xx then show that
V1-x?
d’y . dy
1-x?)—L —3x—2L - 0
( )dx2 dx y=
sinx—cosx X2 _1 . dy
If y=Xx 7.1 then find ax

Show that the curves y = 2xnd y = 5% intersect

o In/
n
atan angle 1+In2In5

1
Find the maximum value of f(x) = x*,x >0 and

show that e* > n®
Show that teh sum of x-intercept and y-intercept

of any tangent to the curve /x +.fy =+/a is
constant.

Find the altitude of the right circular cylinder of
maximum volume that can be inscribed within
a sphere of radius R.

Show that the semi-vertical angle of the cone
of maximum volume and of given slant height

1
NS
Find the point on the curve y?>-x*+2x—1=0 where
the tangent is parallel to the curve.

is cos™

Show that the minimum distance of a point on
2 2

the curve — +— =1 from the origin is a+b.

Integrals, Application of Integrals, Differential Equations. Each question carries 6 marks.

dx
cos x(1+2sinx)

Integrate j

dx

Evaluate
01+sinx

T

iA 1
Show that I% mdx 5

1log( 1+x)

Show that I dx = 8IogZ

dx
2cos? X + 3cos x

Evaluate f

sinx(7 —cosx)

(1 +cos? x)(2 — cos? x) d

I/
Evaluate J,

Determine the area included between the
parabola y>=x and the circle x?+y?=2x.

Find the area enclosed by y=4 x—1 and y? = 2x.

Find the area of the portion of the ellipse

2 2
;(—2 + 1y_6 =1 bounded by the major axis and the

double ordinate x = 3.
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1.

12.

1.
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Find the area enclosed by the parabola y?=4x
and the line y = 2x.

dx  3x-7y+7
Solve dy = 3By-7x-3"

Solve the differential equation

xﬂsin(lj+x—ysinx =0
dx X X

13.

14.

15.

Find the particular solution of this differential

equation given that x =1 shen y =g
Solve xdy — ydx = /x? + y?dx

Solve a_ ycotx = xy*
dx

d—y+2ytanx =sinx, y[ﬁj

0
dx 3

Vectors, Three dimensional Geometry. Each question carries 6 marks.

If a=2i+k b=i+j+k and &=4i-3j+7k
then find vector ¢ which satisfies 7 «p=¢xb
and ra=0.

and hence prove that ax (b x¢),bx(¢xa) and

Cx (é x b) are coplanar.

If 3,b and ¢ are three vectors such that [a| =5,
‘5‘:12 and [¢|=13 and @+b+¢ =0 then find
the value of ab+b.c+ca.

Prove by vector method that is any triangle ABC,
a=bcosc+ccosB

Prove by vector method that is any triangle ABC,
a’ =b” + ¢® - 2bccosA.

By vector method, find the area of the triangle
whose vertices are A(2, -3, 5),B (3,0,7)andc
(4,0,6).Alsofindm /ABC .

Obtain the volume of the parallelopiped whose
sides are vectors 3 =2i—3j+4k, b=i+2j—k
and ¢=3i—j+2k. Also find the vector
(axb)xc.

Find the vector p which is perpendicular to both
a=4i+5j—k and f=i—4j+5k and p.g=21

where §=3i+j-k-

9.

10.

1.

12.

13.

14.

15.

X+3_y+5_z-7
2 3 3

Prove that the lines nd

Xx+1 y+1 z+1
4 5 -1
equation of the plane containing them.

are coplanar. Find the

Prove that the four points (0, 4, 3), (-1, -5, -3),
(-2, -2, 1) and (1, 1, —1) lie in one plane. Find
the equation of the plane.

A variable plane is at a constant distance 3r
from the origin and meets the axes at A, B and
C. Show that the locus of the centroid of the
triangle ABC is x?2 + b2+22 = r2,

If the edges of a rectangular parallelopiped are
of lengths a, b, c, then the angle between four
+a? +b? + c? J

diagonals are cos™'| —————|.
a’+b*+c?

n, be the direction cosines

Ifl,m,n andl,, m,n,

171
of two mutually perpendicular lines, show that
the d.cs of the line perpendicular to both of them

are m.n, - m,n n1I2—n |

2y |m2'|2m1'

217 1
Find the equation of the plane through the points
(2,2, 1) and (9, 3, 6) and perpendicular to the

plane 2x+6y+6z=0.

Prove that the line joining (1, 2, 3)and (2, 1, -1)
intersect the line joining (-1, 3, 1)and (3, 1, 5).

*k %
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GROUP-C
__ANSWERS

Relations and Functions, Inverse Trigonometric functions, Linear Programming.

Two given functions are
f:X>Yandg:Y—>Z

First we shall show that if f and g are invertible
then gof is also invertible.

i.e., iffand g are one-one and on to then gof is
also one-one and on to.
(i) Letfand g are one-one function.

Forx,, X, e x,
(gof) (x,) = (gof) (x,)
= o[f(x)]=9[f(x)]
= f(x,)=f(x,) ( -. gisone-one)
= X, =X, (- fis one-one)
Thus for x,, X, € x,
(gof) (x,) = (gof) (x,) = X, =X,
= gof is one-one
(i) Letfand g be two on to functions.
LetzeZ.

Giventhat g: Y — Z is an on to function.
So there exists an element y € Y such that

aly)=z
Since f: X — Y be on to, then there exists an

element x e x such that f(x)=y

Now g(y) =z

= g[f(x)]=z

= (gof)(x)=z

Thus for any element 7 ¢ 7, there exists x ¢ X
such that (gof)(x) = z.

= (gof): X — Z is an on to function.

Thus we see that if f and g are one-one and on
to then gof is also an one-one and on to function

= gofisinvertible
= (gof)_1 exists.
Here f: X — Y is bijective.
There exists y € Y such that f(x)=y
= x=f"y) .. (1)

Again giventhat g: Y — Z is bijective.
So there exists an element z < 7 such that

a(y) =z
=y=9'@ .. (2)
Now (gof)(x)=g[f(x)]=g(y)=z
= x(gof)f1 (zy (3)
Also x=1"(y)=1"[g"(2)]
= (fog™)(z) ... (4)

From (3) & (4), we see that
(gof )’1 =fog™.

Giventhat f: X — Y isinjective.

Let Aand B are subsets of X.

Let f(x)ef(AnB)

< xeAnB

< xeA and xeB

& f(x)ef(A) and f(x)ef(B)
o f(x)ef(A)nf(B)
Conversely suppose that

f(AnB)=f(A)~(B)
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Let fis not injective
If f(x)ef(AnB)<xeANB

< XeAandxeB

% f(x)ef(A)andf(x)ef(B)
< f(x)ef(A)nf(B)
f(AnB)=f(A)nf(B) is false.

So f must be injective.

Given that gof = |, and fog = |,

we have to show that g=f".

First we shall show that f is invertible

i.e., we shall show that f is one-one and onto.

For x,,x, e A, f(x,)=f(x,)

= g[f(x1)] = g[f(xz )}
= (gof)(x,) =(gof)(x,)
:>|A(X1)=|B(X2)

This show tha?f)i(; _o:é-one.

Again Let yeB and let g(y)=x
a(y)=x
= flg(y)]=f(x)
= (fog)(y)=f(x)
= lg(y)=f(x)
= y="f(x)
For each yeB, there exists an x < A such
that f(x)=y
So fis on to.

= fisinvertible.
Now jog = I,

= fo(fog) =(f"of )B=f"

- (f’1of)og =f'=l,09=f"

= g=f"

4. Given that pis prime
Also given that ab =o(mod p)
= pdivides ab.
= There exists ¢ ¢ Z such that
ab=pc .. (1)
we shall show that either a =0 (madp)
or b=0 (mod p)
If possible let 3 =0 (mod p)
= (p,a)=1
( -+ pis prime and a is relatively prime g.c.f of
pandais1)

= There exists mn e Z such that pm+an=1
Multiplying both sides by b, we get
pmb +anp=>b
= bmp+anp=>b
= bmp+pcn=b.
= p(bm+cn)=b
p divides b
= b=0(modp)

Similarity if b=0 (mod p) then we can show
that a=0 (mod p)

5. GiventhatA={1,2,3,......... 9}

Therelation Rin A x A is defined for (a,b), (c,d)
eAxA,

(ab)R(c,d)=a+d=b+c.

We observe the following proporties on R.
Reflexive

Let (1, 2) be an element of AxA.

(1,2) e AxA = 1,2€A

1+2 = 2 +1 (Addition is commutative)

= (1,2)R(1,2)

Thus for all (1,2) e AxA, (12)R(1,2).

So the relation R is reflexive mA x A -
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Symmetric Thus any ye Range R is the image of
Let (1, 2), (3, 4) € A x A such that y+38 < domain R
(1,2)R(3,4)
B So fis onto
= 1+4=2+3 Since f is one-one and on to, f is bijective.
— 34+2=4+1 = fisinvertible.
3+2=1+4 y+8
- s Py =g
= (3,4)R(1,2)
Thus, (1,2) R(3,4) = (3,4)R (1, 2). — f-1(x):XJ5’8
= R is symmetric.
Transitive 7. We know [ﬁ] -9
Let(172)l (37 4)’ (5’ 6) EAXA' I:_Tcz:|:_10

such that (1, 2) R (3, 4), (3, 4) R (3, 6).
Now (1,2)R(3,4) => 1+4=2+3
Again (3,4)R (5,6) => 3+6=4+5

f(x) =cos| n* |x + cos[ -n* |x

cos9x + cos(—10x)

(1+4) + (3+6) = (2+3) + (4+5) = cos9x + cos10x
= 1+6=2+5 . f[Ej = 003%4_008&
- 2 2 2

= 1+6=5+2
= (1,2)R (5, 6)

So R is transitive.

cos(4n + g} +cosb5n

Therefore R is an equivalence relation.

T
COS§+COS7I=0—1=—1
The equivalence class of (2, 5)
[(2,5)1={(1,4), 2,5), (3, 6), (4,7), (5.6),(6, 9)} f(r) = cos9n + cos10n

= cos(8n+m)+1
6. The given function is f:R — R and is defined = cosm+1=-141=0
by f(x) = 5x — 8. -

Letx,, x, ¢ Domain R. f(-n) = cos(-9n)+cos(-107)

= cos9n+cos10n=0
f(x,)="F(x,)
O 10m
= bx,—8=5x,-8 fl—] = cosT+cosT
= 9X, =X,

= X =X, = cos[2n+ﬁj+cos(2n+£j
So f is one-one. 4 2

Let y e Range of R such that - -
= cosz + cosE

y=5x-8
= bx=y+8
— i+0—i
AR V2 V2
= 5




Question Bank with Answers Mathematics

8. /A=90°
_ a-b X
- a?=Db2+ 2 10. Lettan1(/a+btan§J:e
b

LHS = tan’ +tan—S a-b . x
at+c a+ — tan0= tan—
a+b 2
b ¢
_ tan'|_@tc_a+b i tarte 1_a=b, »X
b . c cos 20 = —an2 _ a+b 2
atc a+b 1+tan’ 0 1487b 2 X
a+b 2
_ ,(ab+ac+b?+c?
=  tan 5 X
a’+ac+ab a+b-(a-b)tan’>
2
2 " a+b+(a-b)tan?>
_ tan” b_Jt1_ (a-bjtan*;
a‘+ac+ab 4
_ X Sy a(1—tan2 Xj+b(1+tan2 X)
9. Giventhat cos a+COS =0 2 2
- a(1+tan2xj+b(1—tanzx)
Xy 2 v 2 2
cos| =L - M-=||1-L||=6
(1—tan2;j
2 2
Xy X y a~———=+b
)
> , 1—tanzg
. Y cosf= 1——) _y_z a+b7X
ab a b 1+tan2E
Squaring both sides we get,
x3y? o xy ) _acosx+b
T —Zabcose+cos 0 A+DCOSX
2y Xy 1(acosx+b} 5
= T 5 T T 5 - _— = e
1 a2 b2+a2b2 = €95 | atbcosx
x*y?  _xy
= 5 —2--cos0+cos’0 _ otan| 2P tanX
a’b’ ab = b 2
X2 y2 X2y2
- 1—a—2—b—2+ a’b? 11. Let sin’1§=a,3in*1lzﬁ
a b
x*  2xy y? )
= a—z—gcose+?—1—cos 0 - izsina,%:sinﬁ
a

= sin®0-
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2 2

X
cosa =,/1-—, cosf = _y_2
a b

2
Given that Sin”' X isin' Y =sin'| &
a b ab

C2

= a+p=sin"
o+p (ab

2

. 4C
= cos(a+p)= cos[sm‘1 .
a

Ne—

_XY_ 4o
ab

\/(az _ Xz)(bz _ yz) —xy =+/a?? —¢*
— \/aZbZ _azyz _bx2 + Xzyz

=xy ++a’b® -¢*

Squaring both sides, we get

a’b® —a’y® —b’x* + x%y*
= x%? +a’h®-c* +2xyva’b® -c*
= b*x* +2xyJa’b® —c* +a’y* =c*.
12. Let x =cos0 = 0 =cos™" x

L.H.S= tan™ _—1+X —V1-x
| V1+X +31-X

N

= tan

1+ cos6 —v1-cos0
| V/1+cos6 ++1-cosO

\/20032 o —\/2sin2 9
1 2 2
\/20082 9 + \/23in2 9

2 2

06 . 0
cos_ —sin_
2

0 . 0
cos_ +sin_
2 2

= tan

= tan™

1—tang
= tan” 2
1+tan—
= tan” tan(ﬁ—E
4 2
= E—19=E—1cos’1x_
4 2 4 2
. The given L.P.Pis
Maximize  z=4x,+3x, ... (1)
Subjectto  x,+x,<50 ... (2)
X, +2x,<80 ... (3)
2x,+%x,220 ... (4)
X, X, 20 (5)
Changing the inequations to equations, we get
X, +x, (6)
X, +2x,=80 ... (7)
2x,+x,=20 ... (8)
x,=0,x,=0 ... (9)
From equation (6), we get see that
X, |0 |50
X, |50 |0

The line (6) passes through (0, 50) and (50, 0)
Again putting (0, 0) in inequation (2), we get
0+0<50

The half plane is towards the origin.

= 0 = 50 whichis true.

From equation (7), we get

X, | 0|80
X, |40 |0

The line (7) passes through (0, 40) and (80, 0).
Putting (0, 0) in inequation (3), we get

0+0.0<80 = 0<80 whichis true.
So the half plane is towards the origin.

From the equation (8), we get
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X, | 0110
X, 200

The line (8) passes through (0, 20) and (10, 0).

Putting (0, 0) in inequation (4), we get
20+0>20 = 0>20 whichis false.

So the half plane is towards the origin.

Solving (6) and (7), we get x, = 20, x, = 30.

The line (6) and (7) intersect at (20, 30).

The graph of L.P.P is as shown in the figure.

The feasible region is ABCDE where A (10,0),
B(50,0), C(20,30), D(0,40), E(0,20).

The value of z is given in the following table

20 30 40 50 60 70 80 X,
A B

Point | X, | X, | Z=4x,+3X,

A 100 |z=4x10+3.0=40
50| 0 |z=4x50+3.0=200
z=4x20+3x30=170
0 |40 [z=4x0+3x40=120
0 |20 [z=4x0+3x20=60

molow
)
o
w
o

The maximum value of z is 200 and it is
obtained when x, = 30, x, = 0.

14. The given L.P.Pis

Maximize z=20x+10y ... (1)
Subjectto x+2y<40 ... (2)
3x+y>30 ... (3)
4x+3y>60 ... (4)

x,y>0 . (5)

Reducing the inequations to equations, we get

x+2y=40 .. (6)
x+y=30 .. (7)
4x+3y=60 ... (8)
x=0,y=0 .. (9)
From equation (6), we get see that
x |0 ]40
y|2]0

The line (6) passes through (0, 20) and (40, 0)
putting (0, 0) in inequation (2), we have

0+2.0<40 = 0 = 40 whichistrue.
The half plane is towards the origin.
From equation (7), we get

x| 010
y |30 |0

The line (7) passes through (0, 30) & (10, 0).
Putting (0, 0) in inequation (3), we get

3.0+0<30 = 02>30 whichis false.
So the half plane is away from the origin.
From the equation (8), we get

0|15
200

The line (8) passes through (0, 20) and (15, 0).
Putting (0, 0) in (4), we get

4.0+3.0>60 = 02>60 whichis false.
So the half plane is away from the origin.
Solving (6) and (7), we get x, = 20, x, = 30.
The graph of L.P.P is as shown in the figure.

308
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Solving (6) and (7), we get
x=4, y=18.
The lines (6) & (7) intersect at (4, 18).
Solving (7) and (8), we get
X=6, y=12.
The lines (7) and (8) intersect at (6, 12).

The feasible region is ABCD where A (15,0),
B(40,0), C(4,18), D(6,12).

The value of z at different points are given in
the following table.

Point [ x |y |z=20x+10y
A 1510 |z=20x15+10x0=300
40 |0 [z=20%x40+10x0=2800 (Max)

B
Cc 4 [18|z=20x4+10x18 =260
D 6 [12|z=20x6+10x12=240

The maximum value of z is 800 and it is
obtained when x =40, y = 0.

The given L.P.Pis

Maximize  z=20x,+40x, ... (1)
Subjectto  36x,+6x,>108 ... (2)
3x,+12x,>236 ... (3)
2x,+x,210 .. (4)
X, X, 20 L (5)
Converting the inequations to equations, we get
36x, +6x,=108 ... (6)
3x,+12x,=36 ... (7)
2x, +x,=10 ... (8)
x,=0,x,=0 ... (9)
To draw the line (6), we take the following data.
X, 10 |3
X, (1810

The line (6) passes through the points (0, 18)
and (3, 0).
To draw the line (7), we take

X, 0 [12
X, 3]0

The line (7) passes through the points (0, 3)
and (12, 0).

To draw the line (8), we take

X, 10 |5
X, |10 |0

The line (8) passes through the points (0, 10)
and (5, 0)

Putting (0, 0) in inequation (2), we get
36.0+6.0>108
= 0>108 which is false.
The half plane of (2) is away from the origin.
Putting (0, 0) in inequation (3), we have
3.0+12.0>36
= 0> 36 Which is false.
The half plane of (4) is away from the origin.
The graph of L.P.P is as shown in the figure.

O| 3 6 9 12A X,
(3,0) (12,0)

x, ABCD x, is the feasible region. The vertices
of the feasible region are A(12,0), B(4,2), C(2,6)
and D (0,18).

The value of the objective function is given in
the following table

Point | x, | X, | z=20x, + 40x,

A 12| 0 | z=20x12+40x0=240

B 4 | 2 |z=20x4+40x2=800 (Min)
C 2 |6 |z=20x2+40x16=280

D 0 [18|z=20x0+40x18=720

The maximum value of z is 160 and it is
obtained when x, =4,y, = 2.

*k%*
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8. Matrices, Determinants, Probability. Each question carries 6 marks.
1. The given equations are 212 4 -20
X—-2y=3 Matrix of the cofactors = | ©  —3 ~10
3X+4y—-z=-2 2 1 10
5x -3z =-1 -12 -6 2]
= X-2y+0z=3 Ad A=| 4 -3 1
-20 -10 10|

3x+4y—-z=-2

Bx + Oy — 32 = 1 From (2), we get

-12 6 2| 3

1 -2 0 X 3 xz_i 4 -3 1] -2
_|_ 20
(3 4 Ay =2 —20 -10 10|| -1
5 0 -3| z —1
-36 +12 -2
= AX=B = (1) _ _% 12 16 -1
1 2 o0 « 3 -60 +20 -10
Where A={3 4 -1, X=|vy |,B=|-2 " 26 ]
5 0 -3 z -1 —
X 1 -26 20
1 2 0 o Y= = |
z 50 20
Al=3 4 -1 50
5 0 -3 | 20 |
= 1(-12.0)—(-2) (-9+5)+ 0 26 17 50
j— X:_l =T Z=—
= —12+(-8)=-20=0 20 20 20

The given system of equations are consistent 12 3
and solvable. 2 LetA=[2 1 4
10 2

From (1), we have

» We know A= |A
X=A"B

1 12 3 100
X:W(ade)B .......... (2) —~ |2 1 4|=|0 1 0|A.

10 2 0 0 1
a4 1
A,, = cofactor of 1=(—1)1 1 0 _3‘ =-12 1.2 3 100
o2 ) S04

A12 =4, A;=-20 < - -
A,=-6 A, =-3 A, =-10 R, > R, -2R,

_ _ B R, >R, -R,]
A,=2 A,=1 A =10 3 7 T
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3 6 9 3 00 [ 1+6+15 2+8+18 3+4+3
= |0 -3 2|=1-2101|A _ 6+21+40 12+28+48 18+14+8
0 -6 -3 3 0 3 | 6-9+20 12-12+24 18-6+4
R, - 3R, (22 28 10
R, - 3R,] _ |67 88 40
17 24 16
30 5] [-1 20 )
30—3—2:—2‘10A T226717
0 0 1 T 23 (AB) =|28 88 24} (1)
10 40 16
R, »> R, +2R,
R, >R, - 2R,] 16 6 135
AT=[2 7 -3|,B"=|2 4 6
3 0 0] [-6 12 -15 38 4 3 2 1
= |0 -3 0|=|]0 -3 6 |A
0 0 1 1 -2 3 1 3 5[{|1 6 6
B'A"=(2 4 6||2 7 -3
R, >R, -9R, 32 1/(3 8 4
R; >R, +2R;]
22 67 17
100 |2 4 -5 28 88 24
~ lo10l=l0 1 —2/A =104016 ........ (2)
0 01 1 -2 3
From (1) and (2), we have
R, > % R, (AB)' =B"AT.
1 3 -2 1
R, > 3R] A=|2 1 -3
1 2 1
2 4 -5
Thus, A=/ 0 1 -2 3 2 1
1 -2 3 |A|=2 1 -3
-1 2 1
123 123 = 3(146)(-2)(2-3)+1(4+1)
3. Giventhat A=|6 7 8|,B=[3 4 2 = 921-2+5=24+%0.
6 -3 4 5 6 1
_ _ | —3‘_ _
1 2 3101 2 3 A,, = cofactor of 3 = (-1) > 1—1—(—6)—7
AB=|6 7 8|3 4 2 o _3
6 -3 4/|5 6 1 A, = (07 1‘=—(2—3)=1
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= (-1 =4+1=5
As (1) -1 2 = X=AB
2u|-2 1 X 7 4 5 2
A, = (7], |=-(2-2)=4 LY =gt 4 115
z 5 -4 7| 6
3 1
= (—1)7 =3-(-1)=4
Ay = (7 =30 14-20+30) _ [24] [1
S _ 1 |2-20-66 = 24148~ 2
A, = (—1)2*3_1 2‘=—(6—2)=—4 24 110+20+42 72| |3
X 1, y=2, z=3.
3+1_2 1
A, = (-1) 1 _‘=6—1=5 1 2 0
. 5. GiventhatA+2B=| % 3 ‘:’ (1)
3+2 B B -5 3
A, = (7] _3‘ ~(-9-2)=11
2 15
I ] e B 2A-B=[2 -1 6
A33 - 2 1 ...... (2)
0o 1 2
7 1 5 Multiplying 2 in (2), we get
Matrix of cofactors = g 141 _74 4 -2 10
7 4 5 0 2 4
Ade=1 4 11 Adding (1) and (3), we get
-4 7 1 2 0] [4 -2 10
1 5A= 6 -3 3|+|4 -2 12
-1 .
A =W-ade -5 3 1] |0 2 4
7 4 5 5 0 10]
_ i1 4 11 _ |10 -5 15
s 4 7 -5 5 5|
Given equations are 1 0 2
3Xx—-2y+z=2 3
2x+y—-3z=-5 = A=12 13
—X+2y+z2=6 -1
3 o 17T 5 From (2), we get
(2 1 3|y|=|-5 2 15
-1 2 1]z 6 B=2A-|2 -1 6
0o 1 2




Mathematics Question Bank with Answers

2 0 4 2 -15
4 -2 6|-12 -1 6
-2 2 2 0 1 2

—-(a-b)(a+b) c(a+b)
(c-a)(c+a) -b(c-a)

(a2 +b? +cz)

) - b) ¢
i _ (a® +b2+c?)(a=b)(c—a)| @
0o 1 - _( T )( ) ) c+a -b
= 2 10 2 2 2
B PSP = (a +b%+c )(a+b+c)(a—b)(b—c)(c—a)
(b+ c)2 a’ bc 1+ a? —b? 2ab -2b
6. LHS= |c+a) b* ca 7. LetA=| 2ab  1-a’+b’  2a

2 12
(a+b)2 ¢ ab 2b -2a 1-a“ -b

On applying ¢, - ¢, -bc, &c, - ¢, +ac,,

(b+c)2 -2bc a® bc we get
2
-2 2
(c+a)2 ca b2 ca (6, >c,~2c,) 1 a? 4 b2 0 o
(a+b)" -2ab c* ab Ao 0 148 +b2 23

b(1+az+b2) a(1+a2+b2) 1-a? -b?
b?+c? a® bc
c®+a*> b’ ca 1 0 %
a®+b* ¢* ab . (1+a?+b?) |0 1 2a
b -a 1-a*-b?

2

a’+b’*+c* a’ bc
2 2 2 2
a“+b“+c”° b° ca (c, >c,+c,)

(1+a +b2) [(1-22 -b*) +

2

a’+b%*+c? c? ab

2a% ~0+(20)(0-b)

2
1a be = (1+a?+b?) [(1-a ~b? + 222 + 207)
(az+b2+cz)1 b’ ca
2
1 ¢ ab = (1+a2+b2)2(1+a2+b2)
1 a bc = (1+a2+b2)3
(az+b2+cz)0 b>-a®> ca-bc
0 c?-a%? ab-bc . X .
[R2—>R2—R1 8. LetA=|a-b b-c c-a
R, >R, -R/] b+c c+a a+b
b2—-a? ca-bc a+b+c b c
a’+b” +c?
( )02—32 ab-bc = 0 b-c c-a| (¢, ¢ +c,+C,)

2(a+b+c) c+a a+b
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1 b c 1 x X’
= (a+b+c)l0 b-c c-a _ 0 y—x y*-x?
2 c+a a+b 0 z-x z?2-x?
1 b c y-Xx y2-x2
= (a+b+c)|0 b-c c-a R R P
0 c+ta-2b a+b-2c
o y=x (y=x)y +x)
(R; >R, -2R,) T jz=x (z—-x)(z+Xx)
b-c c-a
= (a+b+c) _ (bx z—x1 y + X
c+a-2b a+b-2c = )( )1 74X
b-c c-a = (xy) (y-2) (zx)
= (a+b+c)a_c b_a (Re >R +2R)) From (1), we have
(x=y) (y-2) (z=x) (1+xyz)=0
= (a+b+c)[(b-c)(b-a)-(a—c)(c-a)] = 1+xyz=0 (. x=zy#2)
= (a+b+c)(a®+b* +c® —ab-bc-ca) = xyz=-1
= a*+ b®+c®- 3abc. 2y y—z-X 2y
9. Giventhat xzy=z. 10. Let A=| 2z 2z 2-X-Yy
X-y-2 2x 2x
x x* 1+x° Y
z 27 1+z _ 2z 2z 2-x-y
X-y-2 2x 2x
x x> 1 |x x* x°
- y y2 1+y y2 y3 =O (R1—)R1+R2+R3)
2 2 3
z z2 1 |z z#2 z 1 1 1
= X+y+2z 2z 2z z-x-
x? 1 x x° (x+y=+z) d
X-y—-z 2X 2x
= (-1 vy y*+xyz|1 y y*|=0
12z 2 1z 2° 1 0 0
= (x+y+2z)| 2z 0 —(x+y+2)
1 ? X—Yy—Z X+y+z X+y+z
= 1y y*(1+xyz)=0
1z 27 1 00
= (x+y+z)3 2z 0 -1
1 x x° x-y-z 1 1
1 2
1 27z 22 =(x+y+z)3—1=(x+y+z)3




Mathematics

Question Bank with Answers

11. Let E,, E, and E, be the events of selecting
the bag B,, B, and B, respectively.

P(E)-P(E)-P(E,)-3

Let Abe the event of selecting the white

balls.
4
P(A|E1)=§
3
P(A|E2) :g
5
P(A|E3) :7

By the theorem of total probability P (white ball)

= P(A)

= P(E,)P(A|E,)+P(E,)P(A|E,)

+P(E;)P(AIE;)

[SRIEEN
~N| o

3
=+
8

J

1 224 +189+360
3 504

773
1512

12. Let X be the random variable which
represents the number of doublets in 4
throws of a pair of dice.

X can take the values 0, 1, 2, 3, 4.

[SRIEN
(RN
+
olw W=

(RN
+
~N| o

J’_

I
[S RN
7~ N\

The possible doublets are (1,1), (2,2), (3,3),

(4,4), (5,5) and (6,6)
Probability of getting a doublet
6 1

= P(doublet)=—=—
36 6
1 5

= 1 _——=—
P (non doublet) 6° 6"
The given experiment is a binomial
distribution with n = 4.

1 5

P:—, =—.
6 a 6

13.

5)" 625
P(X=0)=‘c,p’q* =1.[2| = 5%
(X=0)="c;pq (6) 1296

1(5)" 500
P(X=1)=‘c p'q =4+ [2
( )="eipla 6(6) 1296

12 (5 150
P(X=2)=‘c,p’q? =6~ | [2] =130
(X=2)="c,p’q’ (6} (6) 1296

1Y 5 20
P(X=3)=4C3p3q1=4(€j E:%

71

The required probability distribution is

X=x| O 1 2 3 4

(x) 625 | 500 | 150 20 | 1
P 1296 | 1296 | 1296 | 1296 | 12

As it is a binomial distribution,

it —np=4 =22
ItS mean = -6 6
15

=n 4 —.—=
Variance = npqg = 66 9

In a single throw of a pair dice if S is the
sample space, then |S| =
The event of getting a doublets

= {(11).(22).(33), (4.4).(5,5).(6.6)]

6
P (adoublet) = <=

IU'I w]

1

6 6
1 5
P (a non doublet) = 1—E=E.

Heren =5, p=—,q=>
eren=>5, 5’ 5"

P (3 doublet in 5 throw)
— 5C3p3q2

o4l

250 125
65 3888
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14. Let be the random variable of the number of

defective bulbs.

x takes values oor 1 or2or 3or4.
Number of non-defective bulbs in the
box=20-5=15.

Probability of getting a non defective bulbs

15_3
20 4°
Hence the probability of getting a detective

buld = 1-—=

1l
»
AW

|00 'bl—‘
|OO _,;l_\

Blw Mw Blw -

P(x=2)==.=.

+

Blw A=
+

N NN

Nlw Bl-
Alw
Mw

N
NN
Mlw
Aw

+
ANlw P

+
+

Mlw A=
i NN

FYEN
o Bl=
FNYPEN
w

1
. o }
Bl MW A=

NN

NN
|

(6]

(o))

+
| w
Alw o

_U
—
<
I
w
SN
I
Nlow
I G EN
Al
Nlw

+
Alw B
Alw
Nw

aow

Nlw
Nlw
_l’_
NN

IR

1]
>
[ew BNlw
lew BMlw
e Mlw
—
o
oo

aa
N
(&)
(o]

3 _81
4444 256
Thus the required probability distribution y

P(x=4)=

X=x| 0 1 2 3 4
p(x) 1 12 | 54 | 108 | 81
256 | 256 | 256 | 256 | 256

-
(@)

= 0. 1 +1. 12 + 2. 54 +3.108+4. 81

256 256 256 256 256

12 108 324 324
. + + +
256 256 256 256

768

= 2%_3
256

5
Variance = 2_XP(X)—Xx"

i=1

= 02 1 +1 12 +22 o4 +32.108
256 256 256 256
2 8
256

12 54 972 1296
+ + + -
256 256 256 256

2496 3
256 4

. 5 boys and 4 girls randomly stand in a line.

These 9 boys and girls aramaped among
themselves is 9! ways

S| = 9!

They are arranged among themselves such
that no two girls come together.

For 4 girls, there 6 positions. (for in between
the boys and two in each exteme). 4 girls can
stand in 6 position in °p, ways.

Again 5 boys can stand in 5! ways.

Probability that they all stand in a line

5! x°p, 5
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9.
y
1. Giventhat ex =
a-+bx
= Yom2
X a+bx
X
— y=xln
a+bx

= x[Inx—In(a+bx)]

ﬂ:lnx—ln(a+bx)+x[l— b }

dx X a-+bx
T S .
a+bx a+bx
=Y bx
X a+bx
xd—y—y+x— bx®
= dx a+bx

dy bx
X—-y=Xx|1-
= Tdx Y ( a+bxj

« a+bx —bx
a+bx

ax
a+bx

dy Y a’x?
= [X_ B yj T o2 e,

Again from (2), we have

ﬂ:lnx—ln(a+bx)+

dx a +bx
i(d_y)_l_ b __ a
dx\dx) x a+bx (a+ bx)2 '

a+bx—bx_ ab

x(a+bx) (a+ bx)2

Continuity and differentiability, Applications of derivatives. Each question carries 6 marks.

a ab

= x(a+bx) (a+ bx)2

__a (1. b
" a+bx|x a+bx
a a+bx —bx
a+bx  x(a+bx)

a2

x(a+ bx)2

5 d (dy a’x?
X — =
= dX dX (a+bX)2 ....... (4)

From (3) and (4), we get

2
SHEES
dx \ dx dx
Given that

N1+ kx —+/1-kx
when1<x<0

f(x)= X
2x+1
wheno <x <1
x—1
LHL: lim f(x) = lim T kx —A1—kx
x-0" x—0" X

_r(w+M—w—me+M+ﬁ—m)
"o x(\/1+kx +@)

1+ kx — (1-kx)

- JL”SX(m+m)

2kx

= 0 (Vi i)

2k 2k _,

= lim =— =
-0 1+ kx +1-kx 2
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RH.L= limf(x) , y2+4]
x—0"
R.H.S =N 2
X“+4
. 2Xx+1 0+1
x—0" — — _
X X , (sec”e—cos” 9)2 +4
_ . n
Also f(0)= 260_+11 =1 B I (secO-cos0) +4

Since the function is continuous at x = 0, )
i § im £ ¢(0 ) (sec” 0 + cos" 9)
im _lim _ _on
fim £(x) = Jip () =1(0) el ©
= k=-1=-1 = k=-1

From (y) and (5), we have

_ 1-cos’ 0
3. G|venthatx=W—sece—cose (ﬂjzznz V2 +4
dx x?+4
dx d(sec6-cos0)
do do . .\ xsinT'x
4. Giventhat Y =cot ™' (Incose™)+ —
= secOtan6 —(-sino) - X
= secOtan6 +tan6.cos Let u = cot~! (Incose’x) Ve xsin™ x
= tanO(secO+cosO) ... (1) 1-x?
y=u+v
Again y = 1-cos™ @ _ 1 —cos" 0
9 cos" 0 cos" 6 d_y:ﬂer_V (1)
dx dx dx T
= sec"0-cos" 0 Now U = cot™ (In cos e‘X)
dy dcot”(Incose™
dy _ n.sec"" 6.sec6.tan®—ncos"" 6(-sin6) & ( )
dx dx dx
= nsec"0.tand +ncos" 0.tan O dcot'(Incose™) d(Incose™) dcose™ de™
= ntanf(sec"0+cos"0) .. 2) ~ d(lncose™) " d(cose™) de™ = dx
dy 1 ; -X -X
ay _ - . —.—sine*x-e
dy _dy d6_ do - 1+In2(cos’x) cose
dx do'dx dx ... (3)
do ~ e sine™
= cose*|1+In*(cose™)| e (2)
ntane(sec” 0+ cos” 9) [ ( )J
- tan(sec+cos6) xsin™' x

1= x2

(dy )2 , (sec™ 0+ cos" 0)
=2 | =n

P
dx (secO+cosB) U (4) (;l_vzdi{xsm x}
X Ox| J1-x2
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d(xsin‘1 x)
_ 1—x2.T

1-x

—xsin”"x.

dv1-x?
dx

2

-
12 | x 38X gin-ty Y
dx dx
1

—xsin™ X.d(1—x2)5 d (1_X2)
: o(i-x) * o

1-x2

V1= XZ.LH)—(T +sin™ x} —xsin""x 2\/11_7(—2x)
- 1-x?

> . 1. x’sinT'x
X+41T=X“sin” x+

_ \1—x2

1-x?
_ xv1-x? +(1—x2)sin’1 X+ x%sin"'x
B (1—x2) 1-x2

xv1=x2 +sin”'x
= (1—X2)m (3)

From (1), (2) & (3), we get

dy e sin(e™)

dx cos(e™ )[1 +In’ cos (e )}

xv1=x? +sin”'x

* (1—x2) 1-x?

5. Given that x¥ = y* + tan™’ coSX (1)
. y Trsing
4 COSX
Letu=x,v=y*and w=tan" ———
1+ sinx
From (1), we get
u=v+w
dy dv dw
_— = —
x ax o, e (2)
u=x

= Inu=Inx=ylInx

Question Bank with Answers

Differentiating both sides w.r.t x, we get

dinu dylinx
dx dx
1au_ dIr]X+Inxd—y
= udx Y dx “dx
= X+Inx.d—y
X dx

=X (X + Inx.d—y)
X dx

_ dy
=y xX "+ xInx—2L
y ™ .(3)

Again v = y*
= Inv=Iny*=xiny.

Differentiating both sides w.r.t x, we get

dinv_dxIny
dx dx

1 dv diny dy dx
—=X—".—"+Iny.—
v dx dy dx dx

y* (id—yﬂny}
y dx

X— d X
= Xy 1d—i+y Iny .. (4)

1+ sinx

1—tan? X
2
1+tan? >
— tan” 2
2tan5
1+ 2

1+tan? X
2
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1—tan2 X
= tan™ ” 2 ”
1+tan’Z + 2tan=
2 2
(1—tanxj(1+tanxj
= tan™ 2 2
X2
[1+tanj
2
1—tan—
_ tan™
1+tan=

dx dx
From (2), (3), (4) & (5), we get
- dy _, dy 1
X'+ x Inx=L =xy* "' L+ y*Iny ——
y " dx y dXer y 2
1 dy 41
XInx=xy*") =L = y*Iny —yx¥ ' ——
= Y ) g =Y Iy -y =2

1
X _ y—1_7
d_y_y Iny —yx 2

dx

x'Inx —xy*"

6. Lety= tan1( :
1-sinx

. dy
We shall find out —.

dz
dy
dy _ dx
dz dz
dx

.
dtan-! (1 + s!nxj2
dy _ 1-sinx

dx dx

)
1+sinx )2 1+ cosx
— | &z=In| —=—

1-cosx

)

1 . 1 .
dtan1[1+sfnsz d£1+3fnxj2 (1+s!nxj
_ 1-sinx 1-sinx d 1-sinx

4 1+sinx d(1+ﬁnxj. o
1-sinx 1-sinx

1

1 ><1(1+sinxj2
= 1+1+sinx 2(1-sinx )
1-sinx
(1-sin x)di(1 - smx) —(1 +sin x)d7(1 ~ smx)
dx dx
(1—sinx)2
_ 1—sinxxl 1-sinx
- 2 2\1+sinx’
(1-sinx)cosx —(1+sinx)(—cos x)
(1—sinx)2
1-sinx 1 [1-sinx 2cosXx

X — .
2 2V1+sinx (1-sinx)’

_ cosx [1-sinx
- 1-sinx V1+sinx’
din 1+ cos x
d_z: 1-cosx
dx dx
1+ cosx 1+ cos x
din
1-cosx q 1-cosx
d(1+cosxj ' dx
1-cos x
;x(%cosx)
_ (1+cosxj
1-cosx
1+ cos 1-cos
d(—}_ix)—(']‘}‘COSX)dM
dx dx
(1—cosx)2

1-cosx (1-cosx)(—sinx)—(1+cosx)sinx

= 1+cosx (1—cosx)2
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1—cosxx 2sinx
= 2
1+ cosx (1_(;()3)()

-2sinx
(1+cosx)(1-cosx)

_ —=2sinx -2sinx 2

1-cos®x sin’x  sinx
From (1) we get

COS X /1 smx/
dz 21 sinx V1+sinx sinx
_sinxcosx 1-sinx
= 4(1—sinx)\/1+cosx
7. Gi that ¥ = sin’X 1
} iventhatY~"—7— ...
1—X2 ( )
= yJ1-x% =sin"x

Squaring both sides, we get

y? (1—x2) = (sin’1 x)2

Differentiating both sides, we get

d(sin’1 x)2

iy2(1_x2): dx

dx

N 2yy1(1—x2)+y2(—2x)=23in’1x. —

= 2yy,(1-x%)-2y*x=2y

= y1(1—X2)—yx=2.

Differentiating both sides, we get

dy o(q .oy d(yx) d2
dxy<1 X) dx  dx

- y2(1—x2)+b1(—2x)—(y1x+y)=0

= ¥, (1-%*)-3yx-y=0

d d
= (1 X)de BXdi y=0

2
sinx—cosx X _1

8. Giventhat y=x""+—

X +1
- x? —1
L t u — XSInX—COSX, V —
© X% +1
y=u+v
dy du dv
—_— = 4 —
= x axax (1)
u= Xsinx—cosx

- Inu= In(xs‘”x’mx) =(sinx —cos x)Inx
Differentiating both sides w.r.t x, we get
dinu _ d(sinx—cosx).Inx
dx dx

1 ﬂ—(sinx—cosx)d Inx
= u'dx dx

d(sinx —cosx)
dx

+Inx.
= 1(sinx —cosx) + (cosx +sinx)Inx
X

dy 1, . .
Y _u|—~(sinx— |
= 4 [X(smx cos x) +(cos x + sinx) nx}

= xSnx-eosx F(sin X—C0SX)+(Cosx+sin x)lnx}
X

. X2 -1
x4
x? -1
dv d(xz +1]
dx dx
P L IR )
_ dx dx
(x2+1)2
(x2 +1)2x—(x2 —1).2x
- (x2+1)2
2)((x2 +1-x° +1) _ 4x
- (x2 +1)2 (x2 + 1)2
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From (1) we get 1 ﬂ: ) M_Inxdl
dy sinx—cos x 1, . . = y dx X dx dx
< =x —(sinx —cosx) +(cosx +sinx)Inx 5
dx X X
1
N 4x : _ X_;_Inxz1—lnx
(x2 + 1) x? x?
. dy y(1-Inx)
9. Equations of two curves are = 4 >
X X
y = 2X ....... (1) (1 I ) d )
—Inx
y=5 . (2) dy a” i —y(1-Inx). &%
2 - ’
Their point of intersection is (0, 1). dx x*
Slope of the tangent to the curve (1) is r T
d—y(1—lnx).+ y(—1] —2xy(1-Inx)
dy = x2 | dx X) |
—==2%In2 7
dx X

d
At the point (0, 1), d—i=2°.|n2=|n2
= m, =In,

Slope of the tangent to the curve (2) is

dy =5*1In5
dx

d
At the point (0, 1), d_i =50In5=In5

= m,=1Ind
Let g be the angle between the two curves

m,-m, In5-In2 _ In(%)
1+mm, 1+In5.In2 1+In2In5

- )

1+In2In5

- tanb =

1

10. Lety = x*

) Inx
= Iny=In| x* |=—
X

Inx
dIny_d X

dx dx

x
x

[vm—mXY_y]_ZXy@_mx)

4

x

y(1-In x)2 —xy —2xy(1-Inx)

4

X
. - dy
For maximum or minimum, ax =0
1-Inx
_, Y=y
X
= 1-Inx=0
= Inx=1=Ine
= X=e

d2
When x = e, ﬁ is —ve.

So the function is maximum at x =e
1
maximum value of the function = e®.
1 1
ee > x*
1 1
= e®f>n"
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11. The equation of the curcve is

Ix+.y =+/a (1)

Let P be a point on the curve (1) whose
coordinates are (x,, y,).

S tly=Na L ()

Differentiating both sides of (1), we get

dVx 4y _dva

dx dx  dx
1 1 dy
%9

= 2\/;+2fd
L )

= \/_ \/_d_
_d_yz_L
dy__ii

= dx  Jx

dy

Atthe point (x,, y,), dx \/x_1 .

Equation of the tangent at the point (x,, y,) is

vy = (x-x)
P (- x,)

X = oy ()
. onia
=1

X y
= Jxda Jya e (3)

Sum of the x-intercepts & y-intercepts

3+ yiva
B )

Ja/a =a which is a constant.

12. Let R be the radius of the sphere.

Let ABCD be the inscribed cylinder.

Let 2x be the radius of the base and 2y be the
height of the cylinder.

Here RZ = x2 + y?
= x2=R?-y2 where R is a constant.

Let V be the volume of the cylinder.

V =X’y

1
a
—

Py
N
|
<
N
SN—
<

1]
a
—_

Py
N
<
I
<
w
~—

dv

For maximum or minimum, @ =0

= n(R*-3y*)=0

= R*-3y?=0

= 3y?=R?

2 R
2 = ——>VV=——
=Yy 3 y 3

d?v R
When Y = \/— dy ~z :_GTE-E which is —ve.

For maximum volume, altitude of the cylinder
2R

=2
=75
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13. Let 9 be the semi vertical angle of the cone.

Y
Here 0 € [0, Ej
Letr, h and | be the radius of the base, height
and the slant height of the cone ¢ is constant.
From AABC, r= /sin®, h=/cos®.

Let V be the volume of the cone.

\/ =lnr2h.
3

%nﬂz sin?0./cos0

lnés sin® 0 cos 0
3
Differentiating w.r.t 9, we get

0s 0.

do 3

ta2
dv 1 » {sinz 9_dcose dsin 6}

%nﬁ [Sin2 0 —sin® + cos 0.2sinO6 cos 9]

= 1ch3 [—sin3 0 + 2sin0cos? 9]
3

v 1 . - .
—=_—nl —[3S|n 0 cos0+2sin0.2cos 0
do 3
(—sinB)+2cos® 6.cos 0]
- 17163 (20033 0 - 7sin? 0cos 9)

3

. . dv
For maximum or minimum, i 0

= —sin*0+2sin0cos’0=0

= sin®0=2sin0cos?0

= tan’0=2 (1)
= tan9=\/§
= f=tan'\2

sin? 0

=2
cos’ 0

From (1), we get

= sin’0=2cos” 0
3%:%%3 x —12cos’ 0
= —4ne®cos’® O which is —ve.
V is maximum when ¢ = tan~'./2
= tan0=+2

1

= co0s0= —i
2+1 43

= 0=cos 1

V3
14. The equation of the curve is
y2—-x2+2x-1=0 .. (1)
Differentiating both sides of (1), w.r.t, we get
dy’ dx’ L d2x dt_

—=0
dx dx dx dx

— 2yﬂ—2x+2:0
dx

—=x-1
= ydx

dy _x-1
=~ dx y

= x=1.
When x = 1, then from (1), we have
y2-1+2-1=0
= ¥?=0 = y=0
The required pointis (1, 0).
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15. Equation of the curve is

Let P be any point on the curve whose
coordinates are (a sec 9, b cosec 9).

The distance of P from the origin is

s =+/a? sec? 8 + b? cosec?0

1
ds d(a2 sec” 0 + bzcosecze)2
do do

1
1(3 sec’ 0+ bzcosecze) 2
2

><(2a2 sec’® 0tan0 — 2b%cosec?0 cot 9)

a’sec?0tan6 —b*cosec’0cot0

Ja? sec? 0 + b2cosec?0

. " ds
For maximum or minimum, i 0

= a’sec’0tand—b*cosec’0cotd =0

22 sin®  , cos6
cos® 0 sin® 0

*k %
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b’ b Jy

tan*0=—=tan’0=—=tano="=
a

a Ja
sin0 _\/B

cosO +/a
sin@ cosO +/sin’ 0+ cos? 1

\/B - \/5 - Ja+b :\/a+b
sin = \/B , COS0= \/5
Ja+b a+b

2

s
For the above values of sin0, cos6 07 >0

So S is minimum when

sinez—\/E ,C0S0 = \/5
Ja+b a+b

Ja® sec? 0 + b*cosec?0

(Y

\/a(a+b)+b(a+b)

(a+b)2 =a+b.
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Mathematics

Integrals, Application of Integrals, Differential Equations. Each question carries 6 marks.

1
cos x(1+2sinx)

Letl:j

I cosx dx
cos” x(1+2sinx)

j cos x dx
(1—sin2 x)(1+23in X)
COS X
[—— : —— dx
(1—S|nx)(1+smx)(1+2smx)
Letsinx =t
cosxdx =dt

dt

i FewerewremeTy

1 A B ¢

Let -t (1o t)(1+2t) 1-t 1+t 1e2t
= 1=A(1+) (142t) + B (1-t)(1+2ty+c(1-t)(1+t)

. 1
Puttingt=1, we get A =5

Putting t =-1, we get B=—

wWlh N=

1
Putting t=—§, we get C =

1
(1-t)(1+t)(1+2t)
11 11,4 1
61—t 21+t 3'1+2t

Integrating both sides we get
1

=l oaia ™

10 1 1¢ 1 4,0 1
sl alia sl

—2in(1-t)=2In(1+t)+2.In(1+ 2t )

—%In(1—sin X) —%In(1+ sinx)

+§In(1+23inx)+c

2. Let |=j

T

——dx
01+ sinx

/2 X n/2 mT—X
I - dx+j _—
0 1+sinx o 1+sin(n—x)

_ JAT[/Z X dx+‘[n/2 m—X dX
0 1+sinx 0 1+sinx

n/2 X nl2 1
= j . dx+n_[ ——dx
0 1+sinx 0 1+sinx

dx

nl/2 X
_J' : X
0 1+sinx

nl2 1
= ,
0 1+sinx

|
2tan—
1+
1+tan2§

sec? X
_ . /2 ) 2 ) dx
tan’Z +2tan= +1
2 2

Let tan§+1 =t
2

sec? %dx = 2dt

Whenx=0, t=1

Y
X=— =
When 5 t=2
__(22dt 2,
|—TC t—2—27'CJ.1t dt
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7P 2 log(1+ x)
t 1 | = g+ x) dx
= 27'C|:_—1:|1 = 27'[|:—¥:|1 4 Let Io 1+X2
Let x =tan6

= dx=sec’0do

1
N
a
|
NG JEN
I
|
_ |
N—
| |
Il
N
a
|
I
+
—_
| |

whenx=0, 9=0

n
)
a
|
I
[
a

T
= e:—
when x =1, 4

3. Let |_I/—dx
1+ %/cosx
[ 1 tan©
_I/O?:—ag). sec?0 do
{sinx e
- J‘/\/smx+\/cosxdx """" M i
= I04Iog(1+tan6)d9 (1)
y 4sin(g+g—x] - J%Iog—1+tan(z—9j do
or I=J‘ 3 dx oL 4
% . T T T T
alsin| =+ = —x |+4cos| =+ —x
3 5 3 5 [ T
% tan——-tano6
= I04Iog 1+—4  |do
e 1+tanE.tan9
4sm(—x] - 4
_ J‘% 2 dx
- % T T e [ 1-t
sin[ ™ _ cos| ™ _ _ / —tano
4lsi (2 xj+4 (2 Xj = .[o |og_1+1+tan9}d9
- [ @ = [on{ g
% 4/cosx + 4/sinx 1+tanb

Adding (1) and (2), we get
Usinx J% Ycosx

.[0% log2d6 —J.;%Iog(1+ tan6)do

dx

21= __NJeosx )
J./ Ysinx +\/cosx % {fcos x + Ysinx = |092[9]§ -
I/ Ysinx{/cos x dx _ 2= IogZ.E _ nlog2
% 4sinx + 4/cos x 4 4
_ 1= Zlog2
= J./ X]/ = I=glog2.
1
- r_Tt_’m | = dx
- 3 6 6 S Let J.Zcosz X + COS X
|= 2 _ 1
= 12 ~ Jcosx(2cosx+1)
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1
cosx(2cosx +1)

We know

1 B 2
cosX 2cosx+1

dx

dx—J L

1
| = _
Icosx 2cosXx +1

1

= jsecxdx—_[ dx

1—tan? >

2. 75 +1
1+tan?Z
2

1+tan? >
2

Intan(EJr5 —J.
4 2

5, X
T x sec? =
= Intan[—+—}— dx
4 2 3-tan? X
2
T
Let =Intan [§=tj

sec? Xdx = 2dt
2
I =Intan E+§ —J‘Atz
4 2 3-t

Intan E+5 +2j
4 2

dt
-]

Intan(54r5j+2.L |nﬂ+
4 2 203 t+4/3

X
T X 1 n tanE—\/g

Intan(—+—]+— —s
4 2) 3 tang+\/§

2—2tan2§+1+tanzg

C

+C

Let I_I% sinx(7 —cosx) «
%o (1+cos? x)(2-cos x)
Letcosx =t
= —sinxdx=dt
= sinxdx=-dt
Whenx=0, t=cos0=1
When ng t=cosg=0
'_IO (7-t).—dt
T(1+£7)(2-t)
J41 (7_t)
0(1+t2)(2—t)dt ...... (1)
7t _At+B C

Lot (148)(2-t) 1+t T2t

7-t = (At+B)(2-1)+C(1+12)
When t = 2, we get
7-2 = (2A+B).0O + C(1+4)
= C=1
Equating the coefficient of 2, we get
O=-A+C
= O0=-A+1 = A=1
Equating the coefficient of

2A-B =-1
= 2-B=-1 = B=3
From (2), we get
7t =t+3+ 1
(1+82)(2-t) 1+t 2t
1 7-1 1t+3 11
l=| ————dt=| —+ | ——dt
j°(1+t2)(2—t) 01+t2+-[°2—t
101 2t 11 1
= Ejoﬁdtmjoﬁdt—[ln(z—t)}o

%In2+3tan‘11+ln2

3ih2s3™
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N R e

7. The equation of the parabola is

yZ=x (1 %2 8
The equation of the circle is
0+ y2 = 2x 2 _ zﬁ[ 11 }_2[1;}3
"""" B 3 [2V2 22 4 64| 8
Solving (1) and (2), we get V2 82V2
X2+ X = 2X 242 7 15 3
= =
— x2—x=0 3 1642 32 8
= x(x=1)=0 _ 7 15 3_1 " ud
~ x=0,1. = %1 3 8 = 54 S9- unitin magnitude.
The points of intersection of the parabola (1) 9. The equation of the ellipse is
and the circle (2) are (0, 0), (1,1) and (1, -1). ) )
Required area ;(_2 + 3/_6 =
= 2x Areaof OAB
1 1 3/_2_']_)(_2_12_)(2
=2U0\/2x—x2dx—j'0\/§dx} = 1% 12 12
1 2. 2 - yZ:E(12—x2)
= 2[[0,/1—(1—x) dx—g} 12
1 Y 4 V12 - x?
o A=x)1=(1=%) 1 (1-x)| 4 V3
- 2 T s
0

4
.2 units is magnitude.

2 3 3 4 5
8. The equation of the two curves are = .[ 2./2 12 -x"dx
243
y2=2x . (1)
4 3 2,
y=ax—-1 ... (2) - == | yJ(2V3) —x* dx
2\3 55
The intersection of (1) and (2) are
_ , s
(1 —1)and(1 1}_ _ 4, (243)-x +(2‘/§) sin' X
Required area -
p Y 4 [33 . 3 -

= [ V2xax -4 *(4x ~1)dx =m_7+65m17—{0+65m1(—1)}

1y 1 1 1
= \/Ej‘fxzdx—ﬁfxdxqfdx _ 3\f GE_G(_EJ

8 8 8 = 2 3 2 3 2

1

% |2 2%

X X 1 233
= 2 37 —4[7} +[x]ﬁ = —3{—+5n} sq. unit

A ! '
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10. The equation of the parabolais y?=4x ....(1)

1.

The equation of the lineisy=2x. ... (2)
From (1) & (2), we get
4x2 = 4x
= 4x(x-1)=0
= x=0,1
Whenx=0, y=0
Whenx=1, y=2

The points of intersection of the parabola and
the line are (0, 0) and (1, 2).

The area enclosed by the parabola & the line

= L:(\/H—Zx)dx
= ZIJ&dx—Z.[;xdx

1
% 27!
SERE
%, :
= 2.2.1—1
3

- i_']—l it
= 3 8- S§qJ. unit.

Given differential equation is
dx 3x-7y+7

dy 3y-7x-3
dy 3y-7x-3
= dx 3x-7y-3 (1)

Let x=x+h, y=Y+K
dy dY

dx dX’

Let us choose hand k such that the reduced
equation (1) will be homogeneous.

From (10 we have
dY 3(Y+k)-7(X+4)-3
dX  3(X+4)-7(Y +k)+7

dy (3Y-7x)-74+3h-3
= dx (3x-7Y)-3h-7k+7 -(2)

Let us choose h and k such that
-7h+3k-3=0
3h-7k-7=0
Solving the above equations, we get

h:—g,k: 29
20 20

21 29

_c —y_-22

=X 20ady 20"

21 Y = y+§
20’ 20°

Equation (2) becomes

dY 3Y-7x
dx  3x-7v
LetY = VX

dy dv
2 v x2L
= dx dX

Equation (3) becomes
dy 3VX-7X_3V-7
dX 3X-7VX -7V+3
dv. 3V-7
dx -7V+3

xdv _3vV-7
= dX —7V+3

3V—7—V(—7V+3)
-7V +3
_ 3V-7+7V?-3V
- -7V +3

7(v2 —1)
-7V +3

7V +3 dx
VA gv =7
= V2 X

Integrating both sides, we get
J_N +3

VZ -1
7J- 2v
29 V? -1
7 1. V-1

——|n(v2 —1) +3-In——=7InX+InC
2 2 V41

= X=X+ —

— v+xZ¥

dV:?j%

dv + 3] _7InX+C
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_7 /
= In(V2-1)2 +In| 2 V-1 X 4G
v+1

TV =1 %
2 _ 7
- |n(v —1)2[\/”) =InCX

7 %
o (v —1)2[\/‘1) —cx'

V+1
(Y 1%
2 2 -
N (Y—z—q 2 —cX
X - +1
X
X772 (Y—xj/ .
_ =CX
= (Y—x)é Y + X
Where X =x + o, Y =y+20
ere A =X 20, 20

12. The given differential equation is

xd—ysin(x}t x—ysinlz 0
dx X X

= xd—ysin(lj = ysinX—x
dx X X

- ﬂsin(lj =Xsinx—1_

dx X) X X
- Yy
dx - x sin Y
Lety = vx
ﬂ=v+xd—v
dx dx
From (1), we get
V+xﬂ=V— _1
dx sinV
LAV
= dx sinV
. sdeV_—d—X
X

13.

Integrating both sides, we get

dx

J.sdeV X

= —cosV=-Inx-C

= cos%=|nx+C (2)

T
y:

When x =1, 5

From (2), we get

cosg=In1+C = C=0

Required particular solution is

y
X
= y=xInx
The given differential equation is

=Inx

xdy —ydx = /x*+y?dx

= xdy = ydx ++/x* + y?dx

dy _y+yx°+y’ ™)

dx X
Lety =Vx
dy =V+x— dv
dx dx

From (1), we get

dv VX +x%+v3ix2

V4+x—-=
dx X

- V+xg—V=V+\/1+v2

X

- xj—V=\/1+V2
X

dv. _dx
= v x

Integrating both sides, we get

=15
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In(v+m):lnx+lnC
= In(v+m)=ln0x

= V+41+v2 =Cx

2
= X+1/1+y—2=Cx
X X

= y+4x*+y? =Cx°.

14. The given differential equation is

ﬂ_ycotx=xyy
dx
1dy 1
N Fd_x_FCOtX:X ...... (1)
1
-V
Let ys
dy dv
3yt L=
= ™Y 4x T dx
1dy 1dv

= y*dx  3dx

Equation (1) becomes

1dv
————vcecotx =X
3 dx
= j—1+3c;otx.v=—3x ________ 2)
3 cotxdx
Integrating factor = eJ t
— eS Insinx — eIn:sin3x — Sin3 e

Multiplying both sides of (2) by sin®x, we get

sin® x.((;l—v+3cotx.sin3 x. V=3-3xsin®x
X

ﬂ(v sin® x) =-3xsin® x
dx

15.

Integrating both sides, we get

Vsin®x = -3 jxsin3xdx

LI 3. 1.
— —3sin x:—3jx.(25|nx—25|n3xjdx

y

sinx 9, 3¢
= ¥ :—ij3|nxdx+zjx5|n3xdx

sinx 9 9 . 9
- 5— =—XCO0S X — —8in X — — X C0s 3X

y 4 4
+i cos 3x LC
12 3

Given differential equation is

dy .

— +2ytanx =sinx

dx ytanx=sinx .. (1)
|LF. = eIZtanxdx _ e2|nsecx _ elnseczx _ SeCZ X
Multiplying both sides of (1) by sec?x,we get
sec? x.% +2ytanx.sec? x = sec x.sec? x

X

d ) sinx

—(ysec” x)=
= dx (y ) cos® x

Integrating both sides, we get
sinx

>—dx
COS” X

y sec? x:f

N yseczx:_[—%

— ysec’x= +C L (2)

COS X

When X=g, y=0

From (2), we get

1

7T
O.sec? == +C

T
cos
3

= =0=2+C =C==-2
Required particular solution is
y sec?x = sec x—2

*k %
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1. Vectors, Three dimensional Geometry. Each question carries 6 marks.
1. Giventhat &=2i+k=2i+0j+k 3. Giventhat [&] =5, [o| =12, [¢| =13
b=i+]+k Also giventhat 3+ p+¢=0
¢ =4i-3j+7k ; ; o
= (a+b+¢).(a+b+¢)=0.(a+b+c)
Let ¥ =xi+yj+zk
Given that 7 xf = & xE = aa+ab+ac+ba+bb+bc
R P +CAa+Cb+CC=
i j okl [T ok
vy 4= 37 = a’+b?+c?+2ab+2b5+264=0
111 1 1 1 o
= |é|2+H |c| +2(éb +bc +E:.é):0
= f(y—z)—j(x—2)+lz(x—y) o
) ) A = 25+144+169+2(ab+b&+Ca)=0
= i(-3-7)-j(4-7)+k(4+3)
. . . 2(ab+bc+ca)=-338
= i(y-z)+j(z—x)+k(x-y) = (a " c+ca)
= —10i+3j+7k = ab+bi+ca=-169
y-z=-10 .. (1) _ _
ABC is any triangle
z-x=3 L. (2)
X-y=7 L. (3) BC=3 CA=b, AB=¢
Again giventhat y 3 = o
S ra=0 We know BC + CA + AB=0
Xi+yj+zk ) 2i+0j+k)=0 ~ -
- ( Y ) ( . ) = a+b+c=0
= 2x+z=0 . 4) L
Solving (1), (2), (3) & (4), we get = a=-b-c
x=-1,y=-8,2=2 = 8a=(-b-¢)a
F=-i-8j+2k
= | =-ba-ca
2. Giventhat

So the vectors

C x (é X b) are coplanar.

= |a|bcos(180 - C) —[¢||a| cos (180 - B)

= a’=-ab(-cosc)-ca(-cosB)

= a’=abcosC +cacosB
=a (b cos C + c cos B)

= a=bcosC+ccosB

0
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5. ABC is any triangle.
LetBC=3 CA=b

and AB=¢-

b? + &2 + 2b.¢

= a?=Db?+c?+ 2bc (-cos A)

= a?=Db?+c?2-2bccosA

6. ABC s atriangle.

The coordinates of A, B and C are (4, 0, 8),

(2, -3, 5)and (3, 0, 7) respectively.

AB=P.V.of B-P.V.of A

(3?+ 0j+ 7|2) - (2?—3]+ 512)

?+3]+2I2-

AC =P\V.of C-P.VofA
= (4€+ o]+6|2)—(2€—3]+5|2)
= 2?+3]+I2-

Vector area of AABC=— AB x AC

1
2

N| =

N a2 —o
W W —o
=N X

‘5‘2 + |E:|2 + 2‘5“6| 003(1800 - A)

Area of AABC

%[?(3 ~6)-j(1-4)+k(3-6)]

%(—3€+ 3j—3|2)

2(+3-k)

A A

S+j-k

-1\mxm\

2

A

%\/1+1+ =¥ sQ. unit.

cos Z/BAC

AB.AC

[A8Ac]

(f+ 3]+2R).(2€+ 3]+l2)

VI+9+4/4+9+1

2+9+2 13

410 140

= m«BAC =cos™ (—j

7. Given that

2
1
3

3 4

2
-1

-1
2

2(4-1)-(-3)(2+3)+4(-1-86)
6+ 15— 28
21-28=-7=7

cubic unit in magnitude

Mathematics
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A A oA From (2), we have
i j k
. = : ~ 12 14 1-
axb=|12 -3 4 p=21§|—21§J—21§k
1 2 -1 o
=7i-7j-7k.
= ?(3—8)—](—2—4)+R(4+3) The given lines are
= 5i+6j+7k x+3 y+5 2-7
5 T3 " 3 =r (say) ... (1)
i j k
axb)|xc=|-5 6 7 Xx+1 y+1 2+1
( ) 3 1 9 45 =r (say) ... (2)

= i(12+7)-j(-10-21) +k(5-18)

= 19i+31j-13k

Given that G =4i+5)]—k
B=i—j+5k
G=3i+j-k.
Given that p is perpendicular to 3 and B

p is parallel to 3 x .

p=r(axB) .. (1)
i ] Kk
axpf={4 5 -1
1 4 5

=21i-21j- 21k
From (1), we have

5=x(21?—21]—21|2)

210 1=2Mj-21k e 2)

Again given that p.q = 21
= (21 i-2mj-21mk).(3i+j-k) =21
= 63L-210+21h = 21
= 631 =21
21

1
= "“5373

Any point on the line (1) is
(2r,-3,3r,-1-r,-1)

It two lines are coplanar, they must intersect.

At the point of intersection

2r, -3 =4r, -1
3r,-5=">5r, -1
=3 +7=-r,-1

= 2r-4r,-2=0 .. (3)
3r,-5r,-4=0 .. (4)
3 -r,-8=0 .. (5)

Solving (3) and (4), we get
rr=3andr, =1

These values of r, and r, satisfy the equation(5).
So the lines are coplanar.
Euation of the plane containing the lines (1) &
(2)is
X+3 y+5 z-7||x+3 y+5 z-7

2 3 -3 || 2 3 -3 =0

4 5 -1 4 5 -1

= (x+3)(-3+15)—(y+5)(-2+12)

+(2-7)(10-12)=0
= 6x-5y-3=0.
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10. Four given points Rae (0, 4, 3), (-1, -5, =3),

(=2, -2, 1) and (1,1, =1).

From (1), we have ¢x + mo+no=3r

L
X,=Xy Yo Y1 242 = e
X=Xy YooY, Z,-Z2 (3
Xy =X, Y3—Yy Z3—2Z = Ais [Z’O’Oj'
1-0 1-4 -1-3 ar 3c
_ |-1-0 -5-4 -3-3 Similarly B is (O’E’Oj and Cis (0,07j
2-0 -2-4 1-3 Let (x, y, z) be the centroid of the A ABC.
T3 4 E+0+0 ]
_ -1 -9 -6 x—¢€ =
2 -6 -2 €
T
= 18-36-(-3)(2-12)+(-4)(6-18) Y=t =
= -18+3(-10)-4(-12) L
- x' oy oz

-18-30+48=0

So four points are coplanar.

Equation of the plane containing the first st 5+t =1
o Xy oz

three points is

x-0 y-4 2-3 N rz(iz+i2+iz):1

1-0 -5-4 -3-3=0 ¥z

-2-0 -2-4 1-3 1 1 1 1

= X'y

X y-4 z-3 — X2+y2+z2=r2
- -1 -9 -61|=0

2 -8 ) 12. Let ABCDEFG be a rectangular parallelopiped.

= x(18-36)—(y-4)(2-12)

+(2-3)(6-18)=0
= 9x-10y+12z 4 =0.

11. Let the equation of the plane

IX+my+nz=23r
Where /2 4 m? 1 n? =1

Let the plane intersects x-axis at A, y-axis at B
and z-axis at C.

AtA,y=0,2=0

Here OA=a, OB=b, OE=c.

Let us take O is origin, OA along x-axis, OC
along y-axis and OE along z-axis.

The coordinates of the corner points are
0(0,0,0), A(a,o0,0), B(a, b, 0), C(o, b, 0),
D(o,b,c), E(0,0,c), F(a,0,c) & G(a,b,c).

The d.rs of OG are <a—o,b—o,c —o>= <a,b,c>.
The d.rs of EB are <a—o,b—o,o—c>= (ab—c).

Let g be the angle between OG and EB.
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13.

aa+bb+c(-c)

Va® +b? +¢? \/az +b? +(-c)’

cos0 =

a’+b?-¢?

a’ +b? +c?
L(a®+b*-c?
= 0=cos < 7 3
a +b“+c

Similarly we can find the angle between the
other diagonals.

So the angle between the diagonals are
cos™! +a’ +b® £ ¢?
a’+b*+c?

Let OA and OB be two mutually perpendicular
lines, whose d-cs are (¢,m,n,) and

(¢,,m,,n, ) respectively.

Let OC be a line which is perpendicular to both
OA and OB.

Let the d.cs of OC be (¢,m,n)

Since OC is perpendicular to OA and OB,
we have 20, +mm, +nn, =0
0, +mm, +nn, =0

By cross multiplication, we get

14 B m B n
mpn, =myn, N, -nyt,  Lm, —(,m,

VP +m? +n?

\/(m1n2 —myn,)’ +(nyt, =t +(m, —£;m,)°

1
sin90

14.

Question Bank with Answers
= [(=mn, -m,n,
m=n,/, —n,/l,
n=/¢n,—/¢,m,
The d.cs of OC are
(min, —m,n,, nl, —n,l,. 0m, —¢,m,)
Given plane is

2x+6y+6z-1=0 (1)

Let A and B be two given points whose
coordination are (2, 2, 1) and (9, 3, 6).

Equation of the plane passing through (2,2,1)
is

a(x-2)+b(y-2)+c(z-1)=0

Since it is passing through (9, 3, 6), we have
a(9-2)+b(3-2)+c(6-1)=0

= T7a+b+5c=0 .. (2)

Since the plane is perpendicular to the plane
(1), we have 2a+6b+6c=0

From (2) & (3) by cross multiplication, we get

a b ¢
6-30 10-42 42-2

,a_b ¢
= 24 _-32 40

a b c

—:—:—:k

374 5« )

a=3k, b=4k, c=-5k
From (2), the required plane is

3k (x=2) +4k (y—2) — 5k (z-1)=0

= 3(x-2)+4(y-2)-5(z-1)=0




Mathematics

Question Bank with Answers

15. Equation of the line passing through (1,2,3) and
(2,1,-1)is

x-1 y-2 z-3

2-1 1-2 -1-3

x-1 b-2 z-3
1 -1 -4

=

Equation of the line passing through (-1,3,1)
and (3,1,5) is

We shall test the coplanerity of the lines (1)
& (2).

*k%x

1-1 3-2 1-3
1 1 -4
4 2 4
2 1 =2

_ 1 -1 -4
4 2 4

= —2(—4—8)—1(4+16)+(—2)(—2+4)
= —2><(—12)—20—2.2
= 24-20-4=0

So the lines (1) & (2) are coplanar.

The d.rs of the lines are <1,—1, —4> and <4, —2,4).

= Thelines are not parallel.

So two lines intersect.
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