(LMATHEMATICS

GATE

Question Paper
2018 j)

ELECTRONICS AND COMMUNICATION (EC) P1

Q.1.

. Consider matrix A = l:

g tzj
. Taylor series expansion of f(x)= J.Oxe [ dt

Consider p(s) = s + a,s° + a;5 + a with all
real coefficients. It is known that its derivative
p'(s) has no real roots. The number of real
roots of p (s) is
(@0
(0 2

(b) 1
(d) 3

. Let M be a real 4 X 4 matrix. Consider the

following statements:

S1:M has 4 linearly
eigenvectors.

$2: M has 4 distinct eigenvalues.

$3: M is non-singular (invertible).

Which one among the following is TRUE?

(a) S1implies S2 (b) S1implies S3

(c) S2implies S1 (d) S3 implies 52

independent

2 g2
. Let f(x,y)zw, where a and b are
Xy

constants. If 2—f _d atx = land y = 2, then
X
the relation between a and b is
_b b
@ o= ®) a=>
(c) a=2b (d) a=4b

k 2k

2k kz:l and vector

X = { ' :I The number of distinct real values of
X3

k for which the equation Ax = 0 has infinitely
many solutions is

. Let Xy, X,, X5, and X,, be independent normal

random variables with zero mean and
unit variance. The probability that X, is the
smallest among the four is

2

around x = 0 has the form

flx) =ay+ax + azxz + ...

The coefficient a, (correct to two decimal
places) is equal to

Q.7.

Q. 10.

A curve passes through the point (x = 1,
y = 0) and satisfies the differential equation

2 2
dy _x+y Yy

The equation that describes
dx 2y x

the curve is

> =x-1

@) m[lﬂz

. The position of a particle y(t) is described by

the differential equation:

Ay __dy 5y

> dt 4
The initial conditions are y(0) = 1 and
dy

o =0. The position (accurate to two

t=0

decimal places) of the particle at t = =«
is

. The contour C given below is on the complex

plane z = x + jy, where i = /1.

C y

The value of the integral 1§z is

; 2
Ul -
cZ 1

Let r = x° +y-z andza—xy + yz +y3 =1.
Assume that x and y are independent
variables. At (x, y, z) = (2, -1, 1), the value
(correct to two decimal places) of or i

ox
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Q.11.

Q.12.

Q.13.

Q.14.

Q.15.

Q. 16.

ELECTRICAL ENGINEERING (EE) P1

Let f be a real-valued function of a real

variable defined as f (x) = x*for x > 0, and

f(x) = —x*for x < 0. Which one of the following

statements is true?

(a) f(x)is discontinuous at x = 0.

(b) f(x)is continuous but not differentiable at
x=0.

(c) f(x)is differentiable but its first derivative
is not continuous at x = 0.

(d) f(x)is differentiable but its first derivative
is not differentiable at x = 0.

The value of the directional derivative of the

function 0 (v, y, 2) = xy* + yz° + zx* at the

point (2, -1, 1) in the direction of the vector

p=i+2]+2k is

(@ 1 (b) 0.95
(c) 0.93 (d) 0.9
. 1 .
The value of the integral z* d
valu m gI' Cﬁc ZZ _4 Z 1n

counter clockwise direction around a circle C
of radius 1 with center at the point z = -2 is

(a) “?l (b) 20

(c - (d) -2
2

Consider a non-singular 2 X 2 square matrix

A. If trace (A) = 4 and trace (AZ) = 5, the

determinant of the matrix A is (upto1l

decimal place).

Let f be a real-valued function of a real
variable defined as f (x) = x — [x], where [x]

denotes the largest integer less than or equal

1.25
to x. The value of J‘ f(x)dx is (up to 2
0.25

decimal places).

Consider a system governed by the following
equations.

d
B8 0-n0)
a
22l 0-5,(0

The initial conditions are such that x;(0)<x,(0) <.
Let X1 = lim x; (t) and Xpp = lim x, (). Which
t—o t—oo

one of the following is true?

Q.17.

Q.18.

Q. 19.

Q. 20.

Q.21.

Q.22.

(a) xlf <x2f < 0 (b) xzf <x1f < 00

(€) Xpf =Xy < (d) x1p=x5p =00

ZZ

IfCisacircle |z| =4and f(z) = —————,
12| f@ (22—3z+2)2

then q-)f(z)dz is

c
(a) 1 (b) O
(c) -1 (d) -2

As shown in the figure, C is the arc from the
point (3, 0) to the point (0, 3) on the circle

o+ yz = 9. The value of the integral
Ic(yz +2yx)dx + (2xy + x%) dy is . (up to
2 decimal places).
AY
0.3)
C
X
(3.0)

Letf (x) = 3x° - 7x* + 5x + 6. The maximum
value of f (x) over the interval [0, 2] is
(up to 1 decimal place).

1 0 -1
LetA=|-1 2 0 |andB=A>—A%_4A + 5],
0 0 -2

where I is the 3 x 3 identity matrix. The
determinant of B is . (up to 1 decimal
place).

MECHANICAL ENGINEERING (ME) P1

Four red balls, four green balls and four blue
balls are put in a box. Three balls are pulled
out of the box at random one after another
without replacement. The probability that all
the three balls are red is

1 1
(@) ﬁ (b) %
1 1
(c) = (d) >
-4 1 -1
The rank of the matrix | -1 -1 -1]is
7 -3 1
(@1 (b) 2
(c) 3 (d) 4
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Q. 23.

Q. 25.

Q. 26.

Q.27.

Q.28.

According to the Mean Value Theorem, for a
continuous function f(x) in the interval [, b],
there exist a value ¢ in the interval such that

b
[ flxpax =

(a) fE)(b-a)
(9) fla)b-¢)

(b) f(b)(&-a)
(d) 0

. F(z) is a function of the complex variable

z =x + 1y given by F(z) = iz + k Re(z) + i Im(z).

For what value of k will F(z) satisfy the

Cauchy-Riemann equations?

(@ 0 (b) 1

(0 -1 (d) y

A six—faced fair dice is rolled five times. The

probability (in %) of obtaining “ONE” at least

four times is

(a) 333 (b) 3.33

(c) 0.33 (d) 0.0033

Let X;, X, be two independent normal

random variables with means p;, p, and

standard deviations o©;, G, respectively.

Consider Y = X; - X, yy =y, =1, 0, =1,

o, = 2. Then,

(a) Y is normally distributed with mean 0
and variance 1

(b) Y is normally distributed with mean 0
and variance 5

(c) Y has mean 0 and variance 5, but is NOT
normally distributed

(d) Y has mean 0 and variance 1, but is NOT
normally distributed

The value of the integral

(ﬁﬁ?-ﬁ-ds

S
over the closed surface S bounding a volume V,
where 7 =xi + y} +zk is the position vector

and 7 is the normal to the surface S, is
(@ Vv (b) 2V
(c) 3V (d) 4V
An explicit forward Euler method is used
to numerically integrate the differential
equation

dy

TR
using a time step of 0.1. With the initial
condition y(0) = 1, the value of y(1) computed
by this method is . (correct to two
decimal places).

Q. 29.

Q. 30.

Q.31.

Q. 32.

Q. 33.

Q. 34.

Q. 35.

F(s) is the Laplace transform of the function
f(ty=2t%" F(1) is

decimal places).

(correct to two

MECHANICAL ENGINEERING (ME) P2

The Fourier cosine series for an even function
f(x) is given by

f(x)=a,+ ian cos(nx)
n=1

The value of the coefficient a, for the function
flx) = COSZ(X) in [O, Tc] is

(@) -0.5 (b) 0.0
(c) 0.5 (d) 1.0
The divergence of the vector field

A

u=e* (cos yi +sin y}) is.

(@ 0 (b) e"cosy+e”siny

(d) 2¢*siny

Consider a function u which depends on
position x and time ¢. The partial differential
equation

(c) 2¢* cosy

ou o*u
o o
is known as the
(a) Wave eqaution
(b) Heat equation
(c) Laplace’s equation
(d) Elasticity equation

If y is the solution of the differential equation

. Z_]/+ x* =0,y(0) =1, the value of y(-1) is
X

(a) -2 (b) -1

(9 0 (d) 1
123

If A= |0 4 5| then det(A™) is
001

(correct to two decimal places).

Let z be a complex variable. For a
counter-clockwise integration around a unit
circle C, centred at origin,

gS U g2 o Ani,
5z-4
C
The value of A is
2
a —
(@) 5

(0 2

1
(b) 5

4
(d) <
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Q. 36.

Q. 37.

Q. 38.

Q. 39.

Q. 40.

Let X; and X, be two independent
exponentially distributed random variables
with means 0.5 and 0.25, respectively. Then
Y = min (Xy, X;) is

(a) exponentially distributed with mean%

(b) exponentially distributed with mean 2

(c) normally distributed with mean%

(d) normally distributed with mean%

For a position vector 7 = xi +yj + zk the norm

of the vector can be defined as
|7| =Jx* +y* + z2 Given a function ¢ = In||,
its gradient V¢ is

- 7
(@7 (b) W

7 7
© - (d) —

r |r|

Given the ordinary differential equation
dy , dy
—=+—=——6y=0
dx*  dx Y

d
With y(0) = 0 and %(0) =1, the value of y(1)

is (correct to two decimal places).
CIVIL ENGINEERING (CE) P1
Which one of the following matrices is
singular?
2 5 b 3 2
2 4 4 3
© |3 6 @16 2
For the given orthogonal matrix Q,
3 2 6]
7 7 7
6 3 2
=77 7 7
2 6 3
L 77
The inverse is
3 2 6] 3 2 6]
7 7 7 7 7
6 3 2 6 3 2
a) |[-— = = b) | - = =
@ 7.7 7 ®) 7 7 7
2 6 3 2 6 3
7 7 7] .7 7 7]

Q. 41.

Q. 42.

Q. 43.

Q. 44.

Q. 45.

Q. 46.

|
N o

(© -2 _

w Nl N
N o g

N[y NN w

NN N w
N

AN

N w

At the point x = 0, the function f(x) = x° has

(a) local maximum

(b) local minimum

(c) both local maximum and minimum

(d) neither local maximum nor
minimum

local

The value of the integral _[ Onx cos® xdx is

n n
a) — b) =
(a) S (b) 1
c) — T
(c) 5 (
The solution at x = 1, t = 1 of the partial
. . . o*u o*u .
differential equation —— =25—— subject to
ox? ot

initial conditions of #(0) = 3x and %(O) =3is

(@1 (b) 2

(c) 4 (d) 6

The solution (up to three decimal places)

at x=1 of the differential equation
2

d_y+2d_y+y:0 subject to boundary
dx*  dx

conditions y(0) = 1 and Z—y(O) =-lis .
X

Variation of water depth (y) in a gradually
varied open channel flow is given by the first
order differential equation

10
- In(y)
dy 1-e 3 Y

dx 250 -45¢ 1)
Given initial condition: y (x = 0) = 0.8 m.
The depth (in m, up to three decimal places)
of flow at a downstream section at x = 1 m

from one calculation step of Single Step
Euler Method is .

CIVIL ENGINEERING (CE) P2

d
The solution of the equation x%+ y=0
passing though the point (1, 1) is
(@ x (b) P
(¢ x* (d) x>
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Q. 47.

Q. 48.

f(x)

Q. 49.

Q. 52.

The graph of a function f(x) is shown in the
figure.
3h

2h

: /

0 1 2 3 X

f(x)

For f(x) to be a valid probability density
function, the value of & is

1 2
(@) g (b) g
(o1 (d) 3

A probability distribution with right skew is
shown in the figure.

X

The correct statement for the probability

distribution is

(a) Mean is equal to mode

(b) Mean is greater than median but less than
mode

(c) Mean is greater than median and mode

(d) Mode is greater than median

Probability (up to one decimal place) of
consecutively picking 3 red balls without
replacement from a box containing 5 red balls
and 1 white ball is

. The quadratic equation 2¢°=3x + 3 =0is to

be solved numerically starting with an initial
guess as x, = 2. The new estimate of x after
the first iteration using Newton-Raphson
method is

. A culvert is designed for a flood frequency

of 100 years and a useful life of 20 years. The
risk involved in the design of the culvert
(in percentage, up to two decimal places)

is
_4]
has
2

2
The matrix [4

(a) real eigenvalues and eigenvectors
(b) realeigenvaluesbutcomplexeigenvectors

Q. 53.

Q. 54.

Q. 55.

Q. 56.

Q. 57.

Q. 58.

. Consider a matrix A = uv’ where u = LZ J ,

(c) complexeigenvaluesbutreal eigenvectors
(d) complex eigenvalues and eigenvectors
The Laplace transform F(s) of the exponential
function, f(t) = ¢" when t > 0, where a is a
constant and (s —a) > 0, is

1 1
@ — (b) —
s+a s—a
1
(€ — (d) =
a-s
The rank of the following matrix is
110 -2
2.0 2 2
4 1 3 1
(@@ 1 (b) 2
(c) 3 (d) 4

The value (up to two decimal places) of a line

integral J‘F(?)d?, for F(7) = x% +y23’ along C

which is a straight line joining (0, 0) to (1, 1)
is

COMPUTER SCIENCE (CS) P1

Which one of the following is a closed form
expression for the generating function of
the sequence {a,}, where a, = 2n + 3 for all
n=0,12..72

3x
(a) (1_x)2 (b) (1_x)2
2—-x 3-x
d
() a2y (d) a2y

Two people, P and Q, decide toindependently
roll two identical dice, each with 6 faces,
numbered 1 to 6. The person with the lower
number wins. In case of a tie, they roll the dice
repeatedly until there is no tie. Define a trial
as a throw of the dice by P and Q. Assume
that all 6 numbers on each dice are equi-
probable and that all trials are independent.
The probability (rounded to 3 decimal places)
that one of them wins on the third trial
is

n/4
The value of J xcos(x?)dx correct to three
0

decimal places (assuming that m= = 3.14)

1S

(1)

1
v= LJ Note ' denotes the transpose of v.

The largest eigenvalue of A is
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Q. 60.

Q. 61.

Q. 62.

Q. 63.

Q. 64.

Let G be a finite group on 84 elements. The
size of a largest possible proper subgroup of
Gis

Consider a matrix P whose only eigenvectors

1
are the multiples of { 4}.

Consider the following statements.

(I) P does not have an inverse

(IT) P has a repeated eigenvalue

(ITI) P cannot be diagonalized

Which one of the following options is correct?
(a) Only I and III are necessarily true

(b) Only II is necessarily true

(c) OnlyIand II are necessarily true

(d) Only II and III are necessarily true

Let N be the set of natural numbers. Consider

the following sets.

P: Set of Rational numbers (positive and
negative)

Q: Set of functions from {0, 1} to N

R: Set of functions from N to {0, 1}

S: Set of finite subsets of N.

Which of the sets above are countable?

(a) Qand Sonly (b) P and S only

(c) Pand R only (d) B Qand S only

Consider the first—order logic sentence

¢ =353t JuVovVwVxVy y(s, t, u, v, w, x, )

Where vy (s, t, u, v, w, x, y) is a quantifier-

free first-order logic formula using only

predicate symbols, and possibly equality, but

no function symbols. Suppose ¢ has a model

with a universe containing 7 elements.

Which one of the following statements is

necessarily true?

(a) There exists at least one model of ¢ with
universe of size less than or equal to 3.

(b) There exists no model of ¢ with universe
of size less than or equal to 3.

(c) There exists no model of ¢ with universe
of size greater than 7.

(d) Every model of ¢ has a universe of size
equal to 7.

CHEMICAL ENGINEERING (CH) P1

Consider the following two equations:

dx
—+x+y=0
a Y

d—y—x:O
dt

Q. 65.

Q. 66.

Q. 67.

The above set of equations is represented by

2 2
@ LWy ) LY

—_— —_— = :0

ar*  dt i ar Y

d*y dy d*x  dx

2SI = d —+—+1y=0
© e ar YT @ty

The fourth order Runge-Kutta (RK4) method
to solve an ordinary differential equation

ay_ f(x,y) is given as
dx

y(x+h)= y(x)+%(k1 +2k, +2k; +k,)
ki =hf(x,y)

h k
ky =hf| x+—,y+—+
2 f[x 2]/ ZJ

h k
ky =hf| x+—,y+—=
3 =hf ( B Yy ) J
ky, =hf(x+h,y+kj3)
For a special case when the function f depends
solely on x, the above RK4 method reduces. To
(a) Euler’s explicit method
(b) Trapezoidal rule
(c) Euler’s implicit method
(d) Simpson’s 1/3 rule
A watch uses two electronic circuits (ECs).
Each EC has a failure probability of 0.1 in one
year of operation. Both ECs are required for
functioning of the watch. The probability of

the watch functioning for one year without
failure is

(@) 0.99 (b) 0.90
(c) 0.81 (d) 0.80
The figure which represents y= Y for

x> 0 (x in radians) is
1

0.57
@y o
-0.51

1

(b)y o
0.5
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14 [ ] R (E,f)
005 es
(©) v o7 v sea
-0.51 T > [/ Q(cd)
-1+ * = Beach boundary
oL
land
P (a,b)
The lifeguard runs at a speed of V; and
swims at a speed of Vg. In order to reach to
the drowning person in optimum time, the
0 2 4 6 8 10 lifeguard should choose point Q such that
X sin’ 0, Vg sin®; Vg
Q. 68. The initial water level in a tank is 4 m. When VLT b) ——=+
. sin“ 0y V sinfg V.
the valve located at the bottom is opened, the
rate of change of water level (L) with respect © sin’ 0, Vi sinf, V.
SCPURETE =T
to time (¢) is, % = —k\/z where k = 0.6 ms 2. sin”0s Vs sinfs Vs
2 . ldy,
The level of water (in m) in the tank at time =~ Q. 70. If y = ¢, then the value of J}I_TSO;—Z s
0.5 s after opening the valve is )
(rounded off to second decimal place.) Q.71. For the matrix A = {c.ose —sm 9} if det
Q. 69. A person is drowning in sea at location R and sinf - cosh
the lifeguard is standing at location P The stands for the determinant and A'is the
beach boundary is straight and horizontal, as transpose of A then the value of det(A" A)
shown in the figure. is
Answer Key
Q. No. Answer | Topic Name Chapter Name
1 (b) Functions Calculus
2 () Eigen Values Linear Algebra
3 (d) Partial Derivative Calculus
4 2 System of Linear Equations Linear Algebra
5 0.25 Normal Distributions Probability and Statistics
6 0 Taylor Series Calculus
7 (a) Differential Equation 1st Order Differential Equation
8 -0.21 Differential Equation 2nd Order Differential Equation
9 2 Contour Integral Complex Analysis
10 4.5 Partial Derivative Calculus
11 (d) Continuity and Differentiability Calculus
12 (@) Directional Derivative Vector Calculus
13 (a) Cauchy's Integral Complex Variables
14 55 Determinant Linear Algebra
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Q. No. Answer | Topic Name Chapter Name
15 0.50 Definite Integral Calculus
16 (c) Application of Derivatives Calculus
17 (b) Residue Theorem Complex Variables
18 0 Line Integral Calculus
19 12 Maximum / Minimum Calculus
20 1 Cayley Hamilton Theorem Linear Algebra
21 (b) Probability Probability and Statistics
22 (b) Rank Linear Algebra
23 (@) Mean Values Theorem Calculus
24 (b) CR Equation Complex Variable
25 () Probability Probability and Statistics
26 (b) Normal Distributions Probability and Statistics
27 () Gauss Divergence Theorem Vector Calculus
28 2.59 Euler Method For ODE Numerical Methods
29 0.50 Laplace Transform Transform Theory
30 (c) Fourier Series Calculus
31 (c) Divergence Vector Calculus
32 (b) PDE Differential Equations
33 (c) 1st Order DE Solution Differential Equation
34 0.25 Determinant Linear Algebra
35 (a) Cauchy's Integral Formula Complex Variables
36 (a) Exponential Distribution Probability and Statistics
37 (c) Gradient Vector Calculus
38 1.46 2nd Order DE Solution Differential Equation
39 () Singular Matrix Linear Algebra
40 (c) Inverse of Matrix Linear Algebra
41 (d) Maxima, Minima Calculus
42 (b) Definite Integral Calculus
43 (d) Partial Differentiation Partial Differential Equations
44 0.36 Euler Method For ODE Numerical Methods
45 0.79 Solution of 1st Order DE Differential Equation
46 (c) 1st Order DE Solution Differential Equation
47 (@) PDF Statistics and Probability
48 () Skewness Statistics and Probability
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Q. No. Answer | Topic Name Chapter Name
49 0.5 Probability Statistics and Probability
50 1 Newton Raphson Methods Numerical Methods
51 18.20% Probability Statistics and Probability
52 (d) Eigen Values and Eigen Vectors Linear Algebra
53 (b) Laplace Transform Transform Theory
54 (b) Rank of Matrix Linear Algebra
55 0.67 Line Integral Vector Calculus
56 (d) Combinators Discrete Mathematics
56 0.023 Probability Statistics and Probability
58 0.28 Definite Integral Calculus
59 3 Eigen Values Linear Algebra
60 42 Sub Group Discrete Mathematics
61 (d) Eigen Values Linear Algebra
62 (d) Sets Discrete Mathematics
63 (@) 1st Order Logic Discrete Mathematics
64 () Differential Equation Differential Equation
65 (d) Runge-Kutta Method Numerical Methods
66 () Probability Statistics and Probability
67 (b) Functions Calculus
68 3.85 1st Order Equation Differential Equation
69 (d) Application of Derivatives Calculus
70 0 1st Order DE Solution Differential Equation
71 1 Determinant Linear Algebra
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ANSWERS WITH EXPLANATIONS

1. Option (b) is correct.
Given, p(s) has all coefficients real.
“If a polynomial has r real roots then its
derivative has at least r — 1 real roots.”
Here it is given that derivative has no real roots
it means polynomial has 1 real root.

2. Option (c) is correct.
For M to be real 4 x 4 matrix then eigen vector
corresponding to 4 distinct eigen values are
linearly independent.
. S2 implies S1.

3. Option (d) is correct.

2 2
Given, f(x,y):M
Xy
=a[£]+b(zj
Yy x
F 8y
ox y «x
Lo A (i)
Ox|y, 2
o __,x. b
dy oy ox
g =—ﬂ1+b=_—a+b (11)
oy 12 4
From (i) and (ii)
F¥_¥
ox oy

= 2 _ob="24p
2 4

a a

= —+—=3b
2 4

= 34 _3p
4

= a=4b

4. Correct answer is [2].

Gi Ao k 2k X X,
iven, A=l , o =l

As AX = 0 has infinitely many solutions.

So, p(A) < 2 means |A| =0
= K —2k(k* -k)=0
K -2k +2k*=0

=
= K’ +2k*=0
- K(k=2)=0
= k=0,0,2

.. the number of distinct real values of k = 2.
ie.0and 2

Correct answer is [0.25].

Given, random variables has E[X] = 0 and
variance = 1.

So, probability for X, is smallest

!
P= 31 0.25
4! 4
Correct answer is [0].

Taylor series expansion of f(x) around x = 0 is

= §0)+ (-0 0)+ E0
£"(0)+ %f’”(()) +..
Coefficient a, = f10)
2!

2 X

For f(x)= Ie_[gjdt then f'(x) = 67[7]

[S]

f"(0)=-0-¢"=0
U
b
Option (a) is correct.

2 2
Given, d_y:x tYy +l

a, 0

dx 2y x
2
dy_x vy ()
dx 2y 2 «x
Putting Yy
x
= y=xt
d—y:xﬂﬂf
dx  dx
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Putting value of Z_y in (i) we have,
X

dt x xt
X—+t=—"—+"—+t
dx 2t 2
j—t xﬂ:i x_t
dx 2t 2
dt 1 ¢
= X—=Xx| —+—
dx 2t 2
dt 1 t
= —_— = — 4+ —
dx 2t 2
at ++1
= = =
dx 2t
2t
= _
It2+ldt—jdx+c

On integration
ln(t‘2 +1) =x+c

we have ¢ = Yy
X

2
ln(y—2+ljzx+c

X

...(i)

Nowat x=1,y=0
In(0+1)=1+c

= c=-1
Put value of ¢ in (ii)

2
ln(y—2+1J:x—1
x

2
= 1n[1+y J:x—l

=

s
Correct answer is [-0.21].

Given, dz_y - _d_y_S_y

dar* at 4
2
dy_ dy 5 _,
ar  dt 4

By applying Laplace transform
S*Y(s)—sy(0)—y'(0)+SY(s) - y(0) + EY(S) =0

S*Y(s)+—s(1)+SY(s)— 1 +2Y(s) =0

= Y(s)= = =

10.

By applying inverse Laplace transform, we
have

t
y(t)=e? [cos(t)+%sin(t)}; t>0
The position of particle att ==

y(n)=e? {cos (m)+ %sin(n)}
= y(m)=e 2[-1+0]=-¢ > =-0.2078 ~-0.21
Correct answer is [2].
C AY C

1 2

=Y

For C; : singularity z = -1
For C, : singularity z = 1

1 dz
71:i<'£>z2 -1

_1 dz
B rciS[)(z—l)(z+l)

C

1] dz dz
:E__(js (z+1)(z—1)+(js(z+1)(z—1)}

G G

e e

:% ‘f (z+1) *?E (z-1)

By Cauchy's Integral formula

= l -2 (Lj‘ + 27 (L)
i | z-1|,_, z+1

:2[ —1 +L}:2
-1-1 1+1

Correct answer is [4.5].
By application of Partial Derivatives

B

For r=x* + Y-z ...(d)
or 0z
—=2x—— ..(ii
ox g ox (i)

For z° —xy+yz+y’ +1

dz dz
322 ——y+y—+0=0
z dx Y ydx

= 2—i(3zz +y) =y
oz _ Yy
- Ox (3z2 +y)
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Using g_z in (ii)
X

or y

ox x_(322+y)

or (-1)
— =2(2)————=45
[6Xj|(2,1/1) ( ) (3(1)2 —l)

11. Option (d) is correct.

x> x>0

Gi , =
iven, f(x) {—xz <0
2x x20
f (x):{—Zx x<0
2 x20
f (x):{—Z x<0

LHD = RHD for f(x) at x = 0 but

LHD = RHD for f'(x) atx =0

This means f(x) is differentiable at x = 0 but its
first derivative is not differentiable at x = 0.

12. Option (a) is correct.
Given, ¢(x,vy,z) = xy2 +yz* +zx°

=(y% +2x2)i +(2xy+2°) ]+ 2yz + 1)k
(V8 1y = (17 +2(2) i +2)(-D)+
()] + 1))+
=51 -3} +2k
=i+ 2}’ +2k
The D.D. of ¢(x,y,z)at given point (2, -1, 1) in

the direction of p is

P
(Vd))(z,—l,l) H

(51 -3 +2k)-(i +2]+2k)
- Ji2 2242
_5-6+4
-3
13. Option (a) is correct.

=1

Given, Radius = 1 unit; centre at z = -2, circle C

(j') Z+1

Here z°—4=0

= z=%2

= z=-2liesinside and z = 2 lies outside the
circle C.

.. By applying Cauchy’s integral formula

z+1
z+1 z+1 3 (Z—Z)
it Ty vy Lk e
= 2mif (-2) (i)
with z)= z+1
f() (Z—Z)
2+1 -1
f(—z):m=_—4

Putting f(-2) in (i)
omil =L -1) _m
4) 2

14. Correct answer is [5.5].

Given, A is non-singular 2 X 2 matrix.
For A;, A, be eigen values of A

trace(A) =4
by, = 4 ()
trace(A2 ) =5
A% 423, =5 (i)

Squaring both side of equation (i) we have
AP+, 20, =16

Using equation (ii)

= 5+2A1A, =16
11
= AMA, =—
17¥2 2
a|=2 =55
2
15. Correct answer is [0.50].
fx) = x-
1.25
j (x—[x])dx
0.25

T dx{ | [x]dx+1jg5 x]dx}

0.25
[x]=0, 0<x<1
[x]=1, 1<x<1.25

{%T { [ 0dx+1f51dx}

[1.5625—-0.0625]—[1.25—1]
=0.75-0.25 = 0.50
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16.

17.

Option (c) is correct.
Given, x;(0) < x,(0) < o0

Att=0

. dxl(t) . . .
R x,(H)-x,(H)>0 so x;(t) is increasing
function

dx;t(t) =1, (t)_xz (t) <0 S0 x,(f) is decreasing
function

At some point of t x; increases and x, decreases
and both become equal. At that ¢

dx, (£) _ dx,(t)
Cdt o dt
from this t on wards x;(f) = x,(f) and will be

=0

finite
xlf = XZf < o0

Option (b) is correct.
2

Given, f (z):—Z -
(zz—3z+2)
C:|Z|=4
IzgSf(z)dz
i) z —32+2

b ;
,/

3 lim[( —2)2 (22)-22%(z —2)]
z—>1 (Z _ 2)4

_im| 22209227 | 4
z—1 (Z _ 2)3 _1

18.

19.

_ lim{(z —1)2 (22) —2422 (z —1)]
22 (Z—l)

i (z-1).(2z)— 22> _4-8
=2 (z-1) 1

[= 2ni[IZ{515 f(z)+ IZ{:eZs f(z)]

= [=2mi(4-4)=0
Correct answer is [0].

Here, I = I(yz +2yx)dx + (2xy + x*) dy

So, F=(y*+2yx)i +(2xy +22)]
= fi +fyj
AY
0,3)| B
©,3) c
A
(3,00 ¥

Then F is a gradient function of potential
function.
f= xzy + xy2 such f, = f; and fy =1,

This makes F line integral path independent

and jde ~ f(B)— f(A)

- [xzy +xy” ]E:Zi

=(0-0)=0
Correct answer is [12].
Given, f(x)=3x’
f'(x)=9x* —14x+5
f'(x)=0
= 9x? —14x+5=0
= 9" - 9x-5x+5=0
= (9x-5)(x-1)=0

—7x*+5x+6

For

f(1)=3-7+5+6=7

f[gj:713

= f2) =12
So, maximum value of f (x) is 12.
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20.

21.

22,

23.

Correct answer is [1].
1 0 -1
Given, A=|-1 2 0
0 0 -2

|A=Al|=0

= (1-M{2-A)(2-1)-0}-0-1(0-0)=0
CE: 1>+ 22— 4r-4=0

AP+ +4=0

By Cayley Hamilton Theorem

A AP +4A +41=0

LA AT+ 4A + 51 =1

So, |B| = |I| =1

Option (b) is correct.

The probability that all the three balls are red.

4
pC_ 1 41
12C3 12x11x10 220 55
3!
Option (b) is correct.
-4 1 -1
Let A=|-1 -1 -1
7 -3 1
R, >R, -4R,
[0 5 3
R, >R, +7R,=|-1 -1 -1
|0 -10 -6
0 5 3
R,>R,+2R, =|-1 -1 -1
10 0 0
R, &R,
-1 -1 -1
0 5 3
0 0 0

And the number of non-zero row are two.
So, rank of matrix is 2.

Option (a) is correct.

Given : f(x) is continuous on [a, b]

We know,
If F(x) = .Tf(t)dt (i)
then, F'(x) =f(x) ...(ii)

24.

25.

Using mean value theorem, we have

f(e) = M
—a

4

where & € (a, b)
from (i),

...(iii)

b a
f®) = [ ftyt, f(a) =] f(pydt =0

from (iii),

b
[ftydt-0
f© =abT
b
[ f(yat
= f@)=“b
-a

b
= (b-af@©=[f®a

b
b-a)f'E) = If(x)dx (replacing t by x)

Option (b) is correct.

Given, F(z)=iz+kRe(z)+iIm(z)
=i(x+iy)+kx+iy
=kx-y+i(x+y), forFz) =u + iv

u=kx—-y, v=x+y
u, =k; u
v, =1; v, = 1

For CReqnu, =v, = k=1

Option (c) is correct.

Given,n =5

p = (probability of getting 1) =%

1 5
= l _—=
7766
Probability of getting 1 at least 4 times out of
5 times.
P(x>4)=P(x=4)+P(x=5)
Using binomial distribution
P(x>4)=P(x=4)+P(x=5)

w55 sl
SOIORGIG!

D, 1 -2 o003

OGO

% probability = 0.33%
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26.

27.

28.

Option (b) is correct.
Given, X, and X, are two independent RV.

Y = X, -X, (i)

c,=1loc,=2
E[Y]=E[X, -X,] = E[X,]-E[X,]
p=p—pp =1-1
= p=0
Now take variance of equation (i) we have.
Var(Y) = Var(X,-X,)
X; and X, are two normal independent
random variables.
Var(Y) = Var(X,)+Var(X,)
62 = G% + G%
= o =(1)"+(2)" =5
Option (c) is correct.
Given, r=uxi+ y}' +zk
- 0 0 0
vy 28), o) 2(2)
ox oy oy
=1+1+1=3
Surface is closed with volume V so, by
Gauss divergence theorem.

js [rnds=| Vj Div(r)dV
- jj rnds=[ vj (3)dV

= j j rads =3V

Correct answer is [2.59].

dy
L= f(t,y)=
= fby)=y
Given, y(0)=1
= t,=0,y,=1,h=01
By use of forward Euler method.
Y1=Yo +hf(t0ry0)
=Y, +hy,
=1+0.1(1)
y, =11
Y= +hf(t1/]/1)
=y, +hy,
= y, =1.1+0.1(1.1)
= y, =121

Ys5=Y, +hf(tzr]/2) =y, +hy,

29.

= Yy, =1.21+0.1(1.21)
= y, =1.331
Yo =Ys +hf(ts,y;)
=Yy;+hy,
= y, =1.331+0.1(1.331)
= y, =1.4641
Ys =Y +hf(t,y.)
=Yy, +hy,
= ys = 1.4641+0.1(1.4641)
= ys =1.61051
Yo = Y5 +hf(f5,]/5)
= Y5 +hy;
= Y, =1.61051+0.1(1.61051)
= y, = 1.771561
Y7 =Y +hf (te ¥s)
=Ye T hye
= y, =1.771561 +0.1(1.771561)
= y, =1.9487
Ys =Y, +hf (1, ;)
=Yy, +hy,
= Yy =1.9487 +0.1(1.9487)
= Y, = 2.14357
Yo =Ys +hf(t8’y8)
= Yo =Yg +hyq
= Y, = 2.14357 +0.1(2.14357)
= Yo = 2.357927
Yo =Y +hf(t9,y9)
=Y, +hy,
= Yy = 2.357927 +0.1(2.357927)
= Y, = 2.5937197
= Yy = 2.5937

=2.59 up to decimal place
Correct answer is [0.50].
Given, f(t)=2t%¢"

We know,

F(s):L{t"}:Sff—fl
= F(s)=L{t2}=;—+!1=S%
= F(s):L{ZtZ}:ZS;SZ:;i3
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Now applying time shifting property of Laplace

transform.
4
F(s)=L{e"'2*} = ——
(=) { } (s+1)3
4 4
= F(1) = =—=0.50
@ (1+1)3 8

30. Option (c) is correct.
Given, Fourier series of even function.
f(x) = aO + Zun cos (nx)
n=1

Expansion of Fourier series is —

f(x)=a,+a, cosx +a, cos 2x ()
+a, COS3x + ...
2 1+cos2x 1 cos2x .
= = ==+
f(x)=cos’x 5 5t (ii)

= %+%.(c052x)

Comparing the coefficients of (i) and (ii) we

have.
6 =1
0 2’
a, =0;
a, 21 =0.5
2

31. Option (c) is correct.

Given, u=¢’ (cos yi +sin yj) =ul+u,j

. - a a
Divergence =V.u = a(ul )+ @(”2)

Vii= %(ex cosy) +%(e" sin y)

=e"cosy+e’cosy

= V. =2e* cosy
32. Option (b) is correct.
Cu_ou — wave Equation
o ox® q
ou o .
S22, heat equation
o on*
2 2
6_Z+a_zl =0 — Laplace equation
ox® oy
33. Option (c) is correct.

Given, DE is Z—y+ x*=0
X

y’dy =—x’dx
J'y3dy = j—x3dx

34.

35.

y—4=—£+c
4
4 4
= L4r ¢
4 4
4 4
- 7 Zx —c (i)
y(0)=1
14 4
= (1) +() —eme=l
4 4

Putting value of c in (i)

- yt+xt _1
4 4
= yrxt =1
= yt=1-x*
atx=-1,
yt=1-(-1)* =0
Correct answer is [0.25].
1 2 3
Given A=|0 4 5| is a triangular matrix, so
0 01

determinant will be product of diagonal
elements

Option (a) is correct.

Given, (ﬁ 1

dz=Ami; C:|z| =1
~5z—4

Where pole is at z = % lies inside the C.

j U - Ani
5z-4

By Cauchy's integral formula

(ﬁm = me(zo)

T 277

—
a1 =
Sy
Il
[\
a.
';n
TN
SN
~—
I
[\
g
TN
| =
~
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36. Option (a) is correct.
P (@) . = Cz:_l and Clzl
We know mean of exponential RV=— 5 5
A Putting the value of C; and C, in (i)
S0, E(X,)= =052, =2 y=ter Lo
Ay 5 5
Atx =1
E(x2)=%=o.z5:x2=4 * Lo
2 y(1) ==V ——¢™" =1.4678
11 1 1 5 5
E(Y)=—= = =7 = 1.47 up to decimal
A A +A, 244 6 /7 up

Clearly, Y is exponentially distributed with 39. Option (c) is correct.

Matrix having determinant zero called singular

mean —. matrix. So
. . 2 4
37. Option (c) is correct. A= {3 6}

F Z_ n o) n
or ¥ =xi+yj+zk |A|=12—12=0

= 2 2 2
and |7 |=x*+y* +z 40. Option (c) is correct.

gradient V¢:V1n|?|:V{lln(x2+y2+zz)} 3 2 6]
2 7 7 7
1 21 2 1.2z 3 . : -6 3 2
V(1)_2 x2+y2+z21+2 eyttt 2 x2+y2+zzk Given matrix Q= 7 ; ;
_ xi+yj+zk 2 6 3
X +yt+z’ L7 7 7]
7 7 For Orthogonal matrix Q'=0Q
Vo= —=—— _ -
T 362
38. Correct answer is [1.46]. 7 77
2 a4 |2 3 6
Given, DEis 1Y+ % _6y_ 0 Q=7 7 7
dx*  dx
N 6 2 3
]/( )_ ’ 17 7 7 |
d_y(()) =1 41. Option (d) is correct.
dx y
D*+D-6)y =0 A y =
AE: (D+3)(D-2)=0
= D=2,-3
y=CF+PI=C.e* +C,e™ (1)
At x=0, y=0
N C,+C,=0 Point of inflexion
= Cl = _CZ
. Given x)=x°
ay_ 2C,e** —3C,e ™ -o(if) fx)
dx f(x)=3x*
. d
Putting %(O) =1 solving f'(x)=0
= 2C,-3C, =1 3x* =0
32‘(_(:2)_3(2221 —x=0 L . ..
so, at x = 0 the function is neither minima nor
= -5C, =1 maxima, it is the point of inflection.
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42. Option (b) is correct.

Let 1= |xcos®xdx

]
0
_ j-x(1+c252x)dx
0
]
0

T
1 X sin 2x costj
+
2 4 0

2
=T +l O+1 - 0+l

2 4 4

43. Option (d) is correct.
c’*u  o’u
R

u(x,0)= f(x)
u (%,0)=g(x)
o’u o’u
o or
f(x)=3x
g(x)=3
. 1

c'=—
25

D’Alembert Formula

x+ct

u(x,t) ——[f(x+ct)+f x—ct) ]+— I g(y)dy

xct

t

%[3@%}3@9}@?3@

5

5

1 3 t t
= E[6x]+5(5){x toox +g}
u(x,t)=3x+3t
Nowatx=1,t=1
u(x,t)=6
44. Correct answer is [0.36].
dy  ,dy
"

dy
0)=1 =-1
y( F

X
(D*+2D+1)y =0

AE: (D+1)'=0 = D=-1,-1

45.

46.

CF=(C, +C,x)e™

+C2xe_x (1)
Putting x =10,y = 1in (i)

= 1=C,

Differentiating (i) w.r.t x

4y =—Ce"+C,(—xe™
dx

y=Ce™

+e) ...(ii)

Putting x= O,d—y =-1

dx
= -1=-C, +C,
C,=0
Substitute the value of C; and C, in (i)
y=e"
For x=1
y=e"' ~0.36

Correct answer is [0.79].

Y

-10
1-¢?3
fep) = e
Yy =Y, +hf (x,,y, ) withh =1,
x0:01y0:1

T|n(08) 3
_0841| 177 |_pg4+1|L10®
162.109

250 — 456—3 In(0.8)

In(y)

¥, =0.793 m = 0.79 m up to two decimal

Option (c) is correct.

Given, DE x% . —g
dx

= xd—y:—y:ldyz—ldx
dx x
jldyz—J.ldx
y x

= logy =-logx+logc
c
Xy=c=>y=—
At point (1,1) we have c=1,

= y:l:)fl
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47.

48.

49.

50.

51.

52.

Option (a) is correct.
For f (x) to be valid PDF

_T f(x)dx=1

1 2 3
3‘[f(x)dx+_[f(x)dx+.[f(x)dx =1
0 1 2
By area under the curve

31.h+1'2h+1'3h =1
2 2 2

= 3h:1:h:%

Option (c) is correct.

For the probability distribution when right

skew = Mode < Median < Mean
And given curve is Right skewed

Correct answer is [0.5].
Given, 5 red balls and 1 white ball.
Probability to choose 3 balls

5 4 3

P=—x—=x—=0.5

6 5 4
Correct answer is [1].
f(x)=2x*-3x+3

=  f(x)=4x-3

with x, = 2, first iteration gives

v =y _f(xo) =2—f(2)
1 0 f,(xo) fr(z)
_2.9_1
5

Correct answer is [18.2%].
Given, T=100 years; n=20 years
Risk =1-g4"

=)

20
1- [1 —LJ
100

=1-(1-0.01)" =0.182 = 18.2%
Option (d) is correct.

2 -4
A:{ ]|A—M|:0

4 -2
2-% -4 ‘
= =0
4 21
= (2-1)(-2-1)+16=0
= A2 +12=0

= A =+24/3i are eigen values

53.

54.

For ), = 2./3i, eigen vector
(A-2I) X =0

2-2\3 4 x ] [0
:[ 4[ —2—2\/51']{?(:}{0}
(2—2\/§i)x1—4x2=0
4, +(~2-23i)x, =0
1+x/§11
2

gives eigen vector {

For A = —24/3i, eigen vector
(A-AI)X=0

2 sl

(2+2V3i) x,~4 2, =0

4x, +(—2+2«/§i)x2 =0

1-3i
2

gives eigen vector {

So, complex eigen values and complex eigen
vector.

Option (b) is correct.
Given, f(t)=e"t>0

Using Laplace transform property.

F(s)= (Sia))(s—a)>0

Option (b) is correct.

1 10 =2
Let A=|2 0 2 2
4 1 3 1
Reducing Matrix A into echelon form.
R, >R, -2R,
R, > R, -4R,
1 1 0 =2
=0 -2 2 6
0 -3 3 9
R, - R, —%Rz
1 1 0 -2
=0 2 2 6
0 0 0 O

No. of non-zero rows are 2. So, Rank = 2
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55.

56.

57.

Correct answer is [0.67].
Given, F (;) =%+ y?j
Iﬁ(;)d; = Ixzdx +y’dy
C C
Equation of straight line joining the points
0,0)to (1, 7).

y=x
= dy = dx

1 1
J.xzdx +y’dy = J.xzdx +x7dx = Iszdx
C 0

3 1 2
=2|—| ===0.67
3 , 3
Option (d) is correct.

Let G be a generating function for the given
sequence {a,}.

where a,=2n+3

Za x" _Z(2n+3)x”
= Zn x" +Z
0

n=0
nx' +32x

Here P=an” =0+x+2x%+3x% +...is a AGP

n=0
. . t . . .
series with 1% term is 0, common difference is
1 and ratio is x.
Sum of infinite AGP series

=2P+3Q

a dr
= —b 3
I-r (1-r)
So, the sum of the AGP
0 X X
= + 2 = 2
= (- (1)
And Q=) x"=T+x+x>+x"+.... L
n=0 1-x
= G(x)=2P+3Q
X 1 2x+3 3x  3-x
=2. > +3. 5
(1-x) 1-x (1- x) (1—x)
Correct answer is [0.023].
Probability of tie =& — L
36 6
Probability not to tie =1— 1.5
6 6

Probability of wining in the third tie= (1% tie)
x (2" tie) x (3"%)
1 15 5

=—x—x—=—>-=0.023
6 6 6 216

58. Correct answer is [0.28].

59.

60.

61.

1= f reos( Jix

Putting x* =t = 2xdx = dt

o

x=0=t=0

2

x:E t_ﬂ:_

4 16
i . 2

.'.I:J‘&Stdt:(a—ntjlé :1 sin r —sin0
5 2 2 ), 2 16
=0.289

Correct answer is [3].

(1] 1
u=|_|,v=

|2 ] 1
A

Given,

=Uuv

1
A=, 1]

1 1}
A:

2 2

For eigen values of 2 X 2 matrix, characteristic
equation form is given by

A? —(trace of AL+ |A| =0

= A =31L+0=0
= k(k—3):0
= A=0,3

Largest eigen value is 3.

Correct answer is [42].

Since Gis a finite group. According to Lagrange
theorem for any finite Group G, the order of
subgroup H of group G divides the order of G.
The order of the group represents the number
of elements. Largest possible divisor of 84 is
42. So, largest possible subgroup of G is 42.

Option (d) is correct.
Given, for a matrix P only eigen vector multiples

of L} = eigen values is repeated.

.. If eigen values are distinct then we have one
more independent eigen vector. So, statement II
is true here that P has repeated eigen values.
Statement I need not to be true since P has
repeated eigen values and it will be non zero.
For statement III as is given that P has only
one independent eigen vector. So, it cannot be
diagonalised.
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62.

63.

64.

65.

Option (d) is correct.
P: set of rational numbers are countable.

Rational numbers are of the form of B,‘ where
q

both p and g are integers. By enumeration

procedure take P+4q and we can write all

possible values.

Q : set of functions from (0, 1) to N and possible

functions are N* So, countable.

R : set of functions from N to {0,1} and possible

functions are 2". from theorem = If a set S is

countable the P(S) mean 2° is uncountable.

= this statement is uncountable.

S : Set of finite subsets of N. They are countable.

According to theorem - Every subset of a

countable set is either countable or finite.

Option (a) is correct.

Let us say ¢ has model of size 7 — {ay, a,, a3, a,,
as, ag, 4,; and let us say s = a,, t = a5, u = a; and
this works for all values of v, w, x, y then we
can reduce this model size to 3{ay, a,, as}. This
can further reduce to model of size less than 3 if
s=tort=u.

Option (c) is correct.

Given, DE are

d—x+x+y=0 (1)
dt
dy "
Y x=0 (i
T (i)
Differentiating (ii) we have
2 2
dy dx_,_dx_dy (i)
dr®  dt dat dt

d
From equation (i) = x = d_z putting in (i) and

From (iii) putting the value of %in (i) we have
= dz_y + d_y

> dt
Option (d) is correct.

dy _
E—f(xrl/)

+y=0

Given,

p(xrh) =y (x) e (k2K + 2K, 1K) )
k, =hf (x,y)
k, =hf(x+§,y+%j
ky :h]{x"’g'y"'%j

66.

k, =hf(x+h,y+k;)

According to question the function f depends

solely on x,

= Z—y = f(x)and y values of k, k,, k,, k, will be
b

eliminated, new k,, k,, k,, k, becomes

k= hf(X)

k, :hf[x+§]
k, = hf[x+gj

k, =hf (x+h)
Put all the new values of k, k,, k;, k, in (i)
h
h 2h =
. f (x)+ f[x+2]

y(x+h)=y(x)+—=
+2hf[x+gj+hf(x+h)
y(x+h)= y(x)+%

[hf(x)+4hf(x+§)+hf(x+h)}

rd
On simplification we get Simpson’s (Ej rule.

y(x+h)=y(x)+ 3

{f(x)+4f[x+%]+f(x+h)}

Option (c) is correct.

Let the two electronic circuits (EC’s) be EC; and
EC, respectively.

P, (EC,, failure) = 0.1 and P, (EC,, failure) = 0.1

P, (EC, functioning without failure) = 1-0.1 = 0.9
P, (EC, functioning without failure) = 0.9
. P (watch functioning without failure)
=P (E_ClmE_CZ) — both EC’s are required
for functioning of watch.
-, (7)< ()
(.~ EC;and EC, are

independent.)
=0.9 x 0.9 =0.81
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67.

68.

69.

Option (b) is correct.

sin x
=1

We know y =lim

x—=0 X

sin x

= +ve always till 3.14 value.
x

Only option (b) is showing the graph.

Correct answer is [3.85].

Given, ‘;_I; =kt (i)
Where k=0.6

When t=0=>L=4

When -_05=L=7?

From (i) dL = —k+/tdt this is variable separable
form.
Integrating both sides.

[dL=—k[tat

3/2
= L=-k—+c

32
...(ii)

Using given conditions at ¢ = 0= L = 4 we have
= 4=0+c>c=4
Put value of ¢ in (ii)

L= —Ekt‘3/2 +c
3

L=2k 44
3
Now when t =0.5
L= %2(0.6)(0.5)3/ ? 44

= L=-0.14142+4 = 3.8585m
Option (d) is correct.

lc—e]
R f)
y f~dl 1%/ sea
T > Q9
* = Beach boundary
oL
|b-d|
land
P@b) la-cl

DistancePQ = (c - a)z + (d - b)2

DistanceQR = /(e —c)” +(f —d)’

70.

71.

Now time taken travelling from P to Q and
QtoR.

T \/(c—a)2+(d—b)2 +\/(e—c)2+(f—d)2

VL VS

Taking partial differentiation w.r.t. ¢
ar 1 2(c—a)
de 2y fe—aV +(d-b)

.\ 1 2(-1)(e—c)

2y, fe-cp +(f-dy

For optimum time a1 _ 0

- (c—a) ~ (e-0) 0
Viyle-a) +(d=b)  Viy(e—c) +(f-a)’
(c—a) (e-c)
= =
Viy(e—a) +(d-b)  Viy(e—c)' +(f-d)’

sin0; _sin 0

=

VL VS
N sinf, _ V.
sinO; Vg

Correct answer is [0].

. 2
Given, y=¢"

ay =2xe ™
dx
lim ld—y = Iiml(—ZJae'”2 ) =-2¢"=0
X—>0 x dx X—0 x
Correct answer is [1].
Given, A cosO —sin®
sin® cosO
|AAT | =]A[-|AT|
={lal’ (-~ [A]=]A")
B cos® —sin® 2
|| sin®  cosO

= {cosZ 0+sin® 6}2

|AAT|=1



