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ELECTRONICS AND COMMUNICATION (EC) P1

Q.1.

Q.5.

If V,,V,,..., Vg are six vectors in R* which one

of the following statements is FALSE?

(a) Itis not necessary that these vectors span R*.

(b) These
independent.

vectors are not linearly

(c) Any four of these vectors form a basis for R*.
(d) If{V;, V3, V5, V¢ } spans, R* then it forms

a basic for R*,

. For a vector field, A which one of the

following is FALSE?

(a) A is solenoidalif V-A = 0.

(b) Vx A is another vector field.
(c) A is irrotational if V2 x A =0.
(d) Vx(VxA)=V(V-A)-V3A.

. The partial derivative of the function

f,y,2) =€ 7O 4 xze VD yigh respect
to x at point (1, 0, ¢) is
(a) -1

(o1

(b) 0
@ 1
e

2
. The general solution of d_y_ d_y+ 9y =0is

dx* dx
(@) y=Ce™ +Cpe™
(b) y=(C; +Cyx)e™
(©) ¥=(Cy+Cox)e™
(d) y=C,e*
The two sides of a fair coin are labeled as 0 and
1. The coin is tossed two times independently.
Let M and N denote the labels corresponding
to the outcomes of those tosses. For a random
variable X, defined as X = min (M, N), the

expected value E(X) (rounded off to two
decimal places) is

. Consider the following system of linear

equations.

Q.7.

xX;+2xy =b;  2x;+4x, =b,;

3x;+7x, =bs; 3x;+9x, =b,

Which one of the following conditions
ensures that a solution exists for the above
system?

(a) b, =2b;and 6b; -3b; + b, =0

(b) by =2b;and 6b; —3b; + b, =0

(c) by=2b;and 3b; —6b; + b, =0

(d) b3 = 2b; and 3b; - 6b; + by = 0

Which one of the following options contains
two solutions of the differential equation

d
=y
@@ Injy-1| =05x*+ Candy = 1
(b) In|]y-1] =2x*+ Candy = 1
(c) In|ly-1] =0.5x2+Candy=—1
(d) In|y-1] =2x* + Candy = -1

. For the solid S shown below, the value of

m'xdxdydz (rounded of to two decimal

places) is

ELECTRICAL ENGINEERING (EE) P1

. Which of the following is true for all possible

non-zero choices of integers m, n; m # n, or
all possible non-zero choices of real numbers.
P, q; p # q, as applicable?

(a) lJ‘nsinmOsirmealé):0
TE 0
1 en/2 . .

(b) %J‘in/zsmpesmqede—o
1 ¢n .

(©) —[ sinpOcosq0d6=0
2nd-n

(d) lim zij“ sin pOsing0d6 =0

o0 200 Y~
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Q. 10.

Q.11.

Q.12.

Q.13.

Q.14.

Q. 15.

The value of following complex integral,
with C representing the unit circle centred at
origin in the counterclockwise sense, is:

2
zz+1 Iz
L z" =2z
(a) 8mi (b) —8ni
(c) —mi (d) i

Consider the initial value problem below.
The value of y at x = In (2), (rounded off to 3
decimal places) is

dy _

o2y y0 =1

For real numbers, x and y, with y = 3¢+ 3x + 1,
the maximum and minimum value of y for
x € [-2, 0] are respectively,

1
(a) 7and 1 (b) 7and 1

-1 1
(c) —2and > (d) 1and 1

The vector function expressed by

F=a, (5y-kz) + a, 3z + kyx) + a, (ky - 4x)
Represents a conservative field, where a,, ay, a,
are unit vectors along x, y and z directions,
respectively. The values of constants k;, k, k;
are given by

@ k=3k=3k=7

(b) ky =3,k; =8,k;=5

(c) =4,k =5k;=3

(d) k;=0,k;=0,k3=0

The number of purely real elements in a
lower triangular representation of the given
3 x 3 matrix, obtained through the given
decomposition is

233 gy 0 0Jfay 0 07
3 2 1|=|ap ayp 0 |lay, a,p 0

3 1 7] |ag ay axpjlap a4y as
(@ 5 (b) 6

(c) 8 (d) 9

Let a, and 4, be unit vectors along x and y
directions, respectively. A vector function is
given by

F=a,y-a,x

The line integral of the above function

j F.dl
c

along the curve C, which follows the parabola
y = x° as shown below is (rounded off
to 2 decimal places).

Q. 1e.

Q.17.

Q.18.

Q. 19.

Q. 21.

N

=

x

| NO) A

MECHANICAL ENGINEERING (ME) P1

Multiplication of real valued square matrices
of same dimension is

(a) associative.

(b) commutative.

(c) always positive definite.

(d) not always possible to compute.

1- e—c(l—x) )
The value of lim| —— |is
—c(1-x)

=l 1-xe
(@ c (b) c+1
() - (d) c+1
c+1 c

The Laplace transform of a function f(t) is

L(f)= ;2 Then f(t) is

- (s* + %)
1
() f(t)=§(l—coswt)
(b) f(t):lcosoat
o)
() f(t):lsin(nt
o

(d fi= iz(l —sin ot)
)

Which of the following function f(z), of the
complex variable z, is NOT analytic at all the
points of the complex plane?

@ f@ =7 (b) f2) = ¢

(© f@=sinz  (d) f() =logz

. The velocity field of an incompressible flow

in a Cartesian system is represented by

V= Z(x2 —yz)f+vj+312

which one of the following expressions for v
is valid?

(a) —4xz + bxy (b) —4xy —4xz

(c) 4xz-6xy (d) 4xy + 4xz

For three vectors A = 2}'—312,1% =-2i +k and

C=3i- j, where i ,} and k are unit vectors

along the axes of a right-handed rectangular/
Cartesian coordinate system, the value of

(A-(Bxé)+6) is
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Q. 22.

Q. 23.

Q. 24.

Q. 25.

Q.27.

A company is hiring to fill four managerial
vacancies. The candidates are five men and
three women. If every candidate is equally
likely to be chosen then the probability that
at least one women will be selected is
(round off to 2 decimal places).

The evaluation of the definite integral
1.4 . . , rd .

L x|x|dx by using Simpson’s 1/3™ (one-third)

rule with step size h = 0.6 yields

(a) 0.914 (b) 1.248
(c) 0.581 (d) 0.592
A vector field of defined as
- X 2 )
f(x,y,2)= EH Y 5
[x2+y2+zz]2 [x2+y2+zz]2
+ z k

[+ +22 ]
Where, i, }', k are unit vectors along the axes
of a right-handed rectangular/Cartesian

coordinate system. The surface integral
_U £.dS (where dS is an elemental surface area

vector) evaluated over the inner and outer
surface of a spherical shell formed by two
concentric spheres with origin as the center,
and internal and external radii of 1 and 2,
respectively is

(@ o0 (b) 2w
(c) 4rn (d) 8n
Consider two exponentially distributed

random variables X and Y, both having a
mean of 0.50. Let Z = X + Y and r be the
correlation coefficient between X and Y. If the
variance of Z equals 0, then the value of r is
(round off to 2 decimal places).

. An analytic function of a complex variable

z=x+1iy (i= J-1) is defined asf(z) = ¥ -y
+ i ¥ (x, y), where ¥ (x, y), is a real function.
The value of the imaginary part of f(z) at
z = (i + i) is (round off to 2 decimal places).

MECHANICAL ENGINEERING (ME) P2

The sum of two normally distributed random

variables X and Y is

(a) always normally distributed.

(b) normally distributed, only if X and Y are
independent.

Q. 28.

Q. 30.

Q.31.

(c) normally distributed, only if X and Y
have the same standard deviation.

(d) normally distributed, only if X and Y
have the same mean.

A matrix P is decomposed into its symmetric
part S and skew symmetric part V. If

-4 4 2 0o -2 3
S={4 3 Z ,V=| 2 0 Z ,
2 2
2 Z 2 -3 _—7 0
2 2
then matrix P is
-4 6 -1 -4 2 5
@2 3 0 )| 6 3 7
5 7 2 -1 0 2
) 2 1
4 6 1 2
81
© |2 -3 0 (d) | -1 - 11
> -7 -2 45 73
o X 72
2 4

.Letl = J‘::() J';:O xy*dydx. Then, I may also be

expressed as

@ [ "
y=0Jx=0 Y Y
1 (1

(b) Iy:OIx: N yxdx dy
1 (1

(c) J.y:O-[x: ﬁxyzdxdy

(d) EZO Lfo yx2dx dy

2

The solution of 4y y =1, which additionally

ar
. dy .
satisfies y|_,=—- =0 in the Laplace -
dtl_
domain is
1 1
- b) ———
@ Sereoy ® e
1 1
- d) —
(© s(s-1) @ s—1

The directional derivative of f (x, y, z) = xyz at
point (-1, 1, 3) in the direction of vector

[ —2]+2k s

7
®) —

d) 7

(a) 3i-3i -k

7
(c) 5
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Q. 32.

Q. 33.

Q. 34.

Q. 35.

Q. 36.

Q.37.

Q. 38.

The function f(z) of complex variable
x + iy, where i:\/—_l, is given as
f(z)= (x3—3xy2) + iv (x, y). For this function to
analytic, v (x, y) should be

z =

(a) (3xy2— y3) + constant
(b) (3ny2 —ys) + constant
(c) (x3— 3x2y) + constant
(d) (3x2y— ys) + constant

For the integral I 05 (8+4cosx)dx, the absolute

percentage error in numerical evaluation
with the Trapezoidal rule, using only the end
points, is (round off to one decimal
place).

A fair coin is tossed 20 times. The probability
that ‘head” will appear exactly 4 times in the
first ten tosses, and ‘tail’ will appear exactly
4 times in the next ten tosses is (round off to
3 decimal places).

CIVIL ENGINEERING (CE) P1

In the following partial differential equation,

0 is a function of t and z. and D and K are
29 OK(0

20 K(0) o_,

072 0z ot

The above equation is

functions of 6 D(6)

(a) a second order linear equation.

(b) a second degree linear equation.

(c) asecond order non-linear equation.
(d) a second degree non-linear equation.

2
The value of lim x—25—x+4i
x> 4x° +2x
1
0 b) —
(@) (b) 1
1
— d 1
© 5 @

The true value of In(2) is 0.69. If the value
of In(2) is obtained by linear interpolation
between In(1) and In(6), the percentage
of absolute error (round off to the nearest
integer), is

(a) 35 (b) 48
(c) 69 (d) 84
The area of an ellipse represented by an
2 2
. y .
equation —-+=-=11s
1 2 B2

Q. 39.

Q. 40.

Q. 41.

Q. 42.

Q. 43.

(@) ™ ) ™
(c) nab (d) 4mab

The probability that a 50 year flood may NOT
occur at all during 25 years life of a project
(round off to two decimal places), is

For the ordinary Differential Equation
2

d_x_sd_x+6x:0 with initial conditions
ar? dt

x(0) = 0 and Z—:(O) =10, the solution is

(a) -5¢* + 6¢” (b) 5¢* + 6¢”

(c) -10¢* + 10¢”  (d) 10¢* + 10¢™

A continuous function f(x) is defined. If the
third derivative at Xi is to be computed by
using the fourth order central finite—divided—
difference scheme (with step length = h), the
correct formula is

_f(xi+3)+8f(xi+2)_13f(xi+1)
+13f (x;1) =8 (xi2) + f(xi5)
8h?
f(xi+3)_Sf(xi+2)_13f(xi+1)
H13f (%1 ) +8f(xi5) + f(xi3)
8’
_f(xi+3)_8f(xi+2)_13f(xi+1)
+13f(xi—1)+8f(xi—2)_f(xi—3)
8’
fxi43) =8f (xi12) +13f (%111
+H13f (x4 )= 8f(xip) = f(xi5)
8’
If C represents a line segment between
(0, 0, 0) and (1, 1, 1) in Cartesian coordinate
system, the value (expressed as integer) of the
line integral

JL[(y+2)ax s (e 2)dy+ (4 ) de]

1S

@ f"(x)=

(b) f"(x;)=

(© f'(x;)=

(d) f(x)=

Consider the system of equations

1 3 2 1
X1

2 2 -3 1
xZ =

4 4 -6 2
X3

2 5 2 1

The value of x; (round off to the nearest
integer), is
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Q. 44.

Q. 45.

Q. 46.

Q. 47.

Q. 48.

Q. 49.

CIVIL ENGINEERING (CE) P2
The  ordinary  differential  equation
2
d—Z—2x2u+sinx =0is
dx

(a) linear and homogeneous.

(b) linear and nonhomogeneous.

(c) nonlinear and homogeneous.

(d) nonlinear and nonhomogeneous.

V9x2 +2020 .

The value of lim ————————is
x>0 x+7
(@) 7/9 (b) 1
(c) 3 (d) indeterminable

1
The integral j(5x3 +4x* +3x +2)dx is
0

estimated numerically using three alternative

methods namely the rectangular, trapezoidal

and Simpson’s rules with a common step

size. In this context, which one of the

following statements is TRUE?

(a) Simpson’s rule as well as rectangular rule
of estimation will give NON-zero error.

(b) Simpson’s rule, rectangular rule as well
as trapezoidal rule of estimation will give
NON-zero error.

(c) Only the rectangular rule of estimation
will give zero error.

(d) Only Simpson’s rule of estimation will
give zero error.

The following partial differential equation is

defined for u : u(x, y)

ou_ o%u.
y o’

The set of auxiliary conditions necessary to

solve the equation uniquely, is

(a) three initial conditions.

(b) three boundary conditions.

(c) two initial conditions and one boundary
condition.

(d) one initial conditions and two boundary
conditions.

y20,x<x<x,

A fair (unbiased) coin is tossed 15 times. The
probability of getting exactly 8 Heads (round
off to three decimal places), is
An ordinary differential equation is given
below

6TV, B _

dx?  dx

The general solution of the above equation
(with constants C; and C,), is

+ y=0

Q. 55.

Q. 56.

(a) y(x)= Cle_g + CzeE
(b) y(x)= Cleg + C267£
(c) y(x)= Clx({5 + CzeE

X

(d) y(x)= Clei5 + szeE

. A 4 X 4 matrix [P] is given below

0 130
2 3 0 4
[P]=0061
0 016

The eigenvalues of [P] are
(@ 0,3,6,6 (b) 1,2,3,4
(c) 3,4,5,7 (d) 1,2,57

. . 2
. The Fourier series to represent x — x” for

-t < x <7 is given by

2

a > 2 .
x—x2=20_4 zan cosnx+2bn sin nx

2

The value of g, (round off to two decimal
places), is

COMPUTER SCIENCE (CS) P1

n=1 n=1

. Consider the functions

I. ¢
I ¥ —sinx

L Vx® +1
Which of the above functions is/are increasing
everywhere in [0, 1] ?
(a) I only

(c) IIand III only

(b) Il only
(d) Iand III only

. For parameters a and b, both of which are

o(1), T(n) = T + 1and T(b) = 1.
Then T (n) is

(a) ©(log, log; 1)
(0) O(log; log, n)

(b) ©(log,, n)
(d) ©(log, log, )

. Let R be the set of all binary relations on the

set (1, 2, 3). Suppose a relation is chosen from
R at random. The probability that the chosen
relation is reflexive (round off to 3 decimal
places) is

Let G be a group of 35 elements. Then the
largest possible size of a subgroup of G other
than G itself is .

Let A and B be two n x n matrices over real
numbers. Let rank (M) and det (M) denote the
rank and determinant of matrix M, respectively.
Consider the following statements.
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Q. 60.

Q. 61.

. The

I. rank(AB) = rank(A) rank (B)

II. det(AB) = det(A) det (B)

IIL. rank(A + B) <rank(A) + rank (B)

IV. det(A + B) <det(A) + det (B)

Which of the above statements are TRUE?
(a) Iand II only (b) Iand IV only

(c) Tand I only (d) Il and IV only
number of permutations of the
characters in LILAC so that no character
appears in its original position, if the two Ls
are indistinguishable, is

. Forn > 2,leta € {0, 1}" be a non-zero vector.

Suppose that x is chosen uniformly at random
from {0, 1}". Then, the probability that

n . .
ZH a;x; is an odd number is

CHEMICAL ENGINEERING (CH) P1

. Which one of the following methods requires

specifying an initial interval containing the
root (i.e., bracketing) to obtain the solution of
f(x) = 0, where f(x) is a continuous non-linear
algebraic function?

(a) Newton-Raphson method

(b) regula falsi method

(c) secant method

(d) fixed point iteration method

Consider the hyperbolic functions in Group-1
and their definitions in Group-2.
Group-1 Group-2
et +e”
P. tanhx I e
Q. coth II 2
. cot hx .
e et
2
R. sechx I ——
e —e
X _ ,=X
P. cosechx |
e"+e”

The correct combination is
(a P-IVQ-I,R-III,S-1I
(b) P-1I,Q-III,R-1,S-1V
(c) P-IVQ-I,R-1II,S-1II
(dP-1,Q-1II,R-1IV,S-1II
Consider the following
differentiable function

V(x, y,2) = 3x2yf + 8]/22}' + Sxyzlg

continuously

Where 1, }, and k represent the respective
unit vectors along the x, y, and z directions in
the Cartesian coordinate system. The curl of
this function is

(@) -3x% -8 v% + 5z (x + y)k

Q. 62.

Q. 63.

Q. 64.

Q. 65.

Q. 66.

Q. 67.

(b) 6xyi—16 yzj + Sxyk

() (5xz —8y?)i - 5yzj — 3x°k

(d) y(11x + 16z2)

Consider the following unit step function.
f)

1

0,0) 3 t

The Laplace transform of this function is

6733 6735

(@)

(b)

S 52

e—3s 6—65
© = (d) 5

Sum of the eigenvalues of the matrix
2 46
3 5 9]is
12 17

integer).

(round off to nearest

In a box, there are 5 green balls and 10 blue
balls. A person picks 6 balls randomly, The
probability that the person has picked 4 green

balls and 2 blue balls is
42 45
e b) —2_
(a) 1001 (b) 1001
240 420
kil d)y =22
©) Too1 @ Toor

The maximum value of the function

flx) = —%xs + 10%* — 15x + 16 in the interval

(0.5,3.5)is
@@ 0 (b) 8
(c) 16 (d) 48
o dy
Given el 20, and y|x:0 =40, the value of
yatx = 2is (round off to nearest

integer).
Consider the following dataset.

x 1 3 5
flx) 6 | 8 10

15 25

12 5
25
The value of the integral J f(x)dx using
1

rd
Simpson’s (%) rule is (round off to 1

decimal place).
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Answer Key
Q.No. | Answer | Topic Name Chapter Name
1 (c) Vectors in Plane and Space Vector Calculus
2 () Divergence and Curl Vector Calculus
3 (b) Partial Derivative Calculus
4 () Solution of 2nd Order Differential Equation | Differential Equation
5 0.25 Expected Value Probability and Statistics
6 (@) System of Linear Equations Linear Algebra
7 (a) First Order Differential Equation Differential Equation
8 2.25 Volume Integrals Calculus
9 (a,c,d) |Integrals Calculus
10 (c) Complex Integration Complex Variable
11 0.8863 | Solution of 1st Order Differential Equation | Differential Equation
12 (@) Maximum and Minimum Calculus
13 (c) Curl Vector Calculus
14 (a,b, ¢, d) | Lu Decomposition Linear Algebra
15 -3 Line Integrals Calculus
16 (@) Matrices Linear Algebra
17 (c) Limit Calculus
18 () Inverse Laplace Transform Transform Theory
19 (d) Analytic Functions Complex Variables
20 (b) Divergence Vector Calculus
21 6 Vector Operations Vector Calculus
22 0.93 Conditional Probability Probability and Statistics
23 (d) Simpson’s 1/3rd Rule Numerical Methods
24 (@) Divergence Theorem Vector Calculus
25 -1 Correlation Probability and Statistics
26 2 Analytic Function Complex Variables
27 (a, b, ¢, d) | Normal Distribution Probability and Statistics
28 (b) Matrices Linear Algebra
29 (c) Double Integral Calculus
30 (@) Applications of Laplace Transform Differential Equation
31 (c) Directional Derivative Vector Calculus
32 (d) Analytic Functions Complex Variables
33 52 Trapezoidal Rule Numerical Methods
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Q.No. | Answer | Topic Name Chapter Name
34 0.042 | Conditional Probability Probability and Statistics
35 (0 Order of Differential Differential Equation
36 (b) Limit Calculus
37 (b) Interpolation Numerical Analysis
38 () Application of Integration Calculus
39 0.603 | Probability Probability and Statistics
40 (c) Solution of 2nd Order Differential Equation | Differential Equation
41 (@) Finite Difference Numerical Analysis
42 3 Line Integral Calculus
43 3 System of Linear Equations Linear Algebra
44 (b) Linearity and Homogeneity Differential Equation
45 (c) Limit Calculus
46 (d) Simpson's Rule and Trapezoidal Rule Numerical Analysis
47 (d) Partial Differentiation Differential Equations
48 0.196 | Probability Probability and Statistics
49 (b) Solution of 2nd Order Differential Equation | Differential Equation
50 (d) Eigen Values Linear Algebra
51 -6.58 | Fourier Series Transform Theory
52 (@) Functions Calculus
53 (a) Recurrences Discrete Mathematics
54 0.125 | Sets and Relation Discrete Mathematics
55 7 Groups Discrete Mathematics
56 (c) Matrices Linear Algebra
57 12 Probability Probability and Statistics
58 0.5 Probability Probability and Statistics
59 (b) Non-Algebraic Solutions Numerical Analysis
60 () Trigonometry Hyperbolic Function Calculus
61 (c) Curl Vector Calculus
62 (@) Laplace Transform Transform Theory
63 14 Eigen Values Linear Algebra
64 (b) Probability Probability and Statistics
65 (c) Maximum and Minimum Calculus
66 168 First Order DE Differential Equation
67 242 Simpson's Rule Numerical Analysis
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ANSWERS WITH EXPLANATIONS

1. Option (c) is correct.

Any four vectors may have linearly dependent

vectors and therefore can't form a basis.

2.  Option (c) is correct.
For Irrotational field curl of a vector should be
zeroie, VxA =0

3. Option (b) is correct.

- ~ 2
Given, f(x,y,z)= el7¥COSY 4y 1/(1+Y7)

Differentiating w.r.t to x

g el—xcosy 71/(1+y2)

o (0—cosy)+ze

(ﬁj =e'(0-1)+ee M0
dx (1,0,¢)

=-1+1=0

4. Option (c) is correct.
Given, differential equation is
oy dy
——6—=+9y =0
o dx Y
or
(D*-6D+9)y =0

- (D-3)"y=0
AE (m-3°=0,m=3,3
So, solution of differential equation is
y=(C, +Cyx)e™

5. Correct answer is [0.25].
For the possible values of x
X=Min{M, N}
X=Min{l,1} =1
X=Min{1, 0} =0
X=Min{0,1} =0
X=Min{0,0} =0

P(le):%
P(X-0)-2

Mean or expected value.

6.

E(X) = ZXIP(X{)
:1><1+0><§:O.25
4 4

Option (a) is correct.

(1 2 b,
[A]B]- 2 4 b
3 7 b
13 9 b,
R, - R, - 2R}, R; — R; - 3R, R, - R; - 3R,
(1 2 b
[A]B]- 0 0 b,-2b
0 1 b,-3b
10 3 b,-3b
R, > R,-3R,
1 2 b, ]
[A]B]- 0 0 b,-2b
01 b-3b
10 0 b,—3b,+6b, |
R, &Ry
(1 2 b,
[A]B]- 0 1 b-3b
0 0 b,-2b
|0 0 b, —3b,+6b, |

for solution to exist rank A = rank [A|B]

rank A = 2

. Tow 3, row 4 should be zero for [A|B]

Option (a) is correct.

Given, differential equation, Z—y =(y-1)x
b4

Using variable separable method

d—ylzjxdx

2
ln|y—1| :x?+c;

(where y # 1) and second solution is for y = 1.
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8.

10.

Correct answer is [2.25].
From figure the limits integration

x:0->3;
y:0-1;
z:0>1-y
1 1-y 3 1 Y
—I I jxdxdzdy_j j[ jdydz
y=0z=0 x=0 y=02=0

Option (a, ¢, d) is correct.
For m and n being non-zero integers and m # n

Isinme-sinne a6=0
0
For p and g being real numbers and p # g

I sinp0-cosqb d6 =0

-7

and hm — J.smpe singd 46 =0

o—>00

3
but 1 _[sian sing0® 46 =0
2m 2

2

for all p, g being real.
Option (c) is correct.

Given, I = IZ—HdZ where C is the unit circle

z" -2z
as origin is in the Counterclockwise direction.
By Cauchy's integral formula.

fla)=-[ L

(2) ,,
Zm c(z—a)
Here we can apply Cauchy’s integral theorem

toitand z = 2 lies outside |z| = 1.
(zz+1J
z—2
Izj'udz

I f dz, where f(z) = .[

z+1

11.

12.

=2 f(0) (using integral theorem.)

[ z=z—a with a=0]

=-Ti
Correct answer is [0.8863].

Given, dy =2x—y

dx
= d_y +y=2x
with P=1,Q =2x
IF = ejpdx = eIldx =e"
As  y(IF)= [Q(F)dx
= ye' = IZx.e"dx =2xe" —2¢" +c
= y=2x-2+ce™” ...(d)

Given, y(0)=1
1=0-2+c=c=3

Putting in (i)
y=2x-2+3¢"
For x=In2

y=2(In2)-2+3¢ "

= 0.8863
Option (a) is correct.
Given,  =3x%+3x+1
d_]/ =6x+3
dx
Put d—y = O > X = _—1
dx 2

Checking function values at stationary points
and end points.

F(=2)=3(=2)> +3(=2)+1=7
f(0)=1

T A

Maximum value = 7 and minimum value = 1
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13. Option (c) is correct.
Given,

F=a (5y—kz)+ a,(3z+kyx)+a, (k3y —4x)

F is a conservative field. And for conservative
field Vx F = 0.

a a a

x y z
0 0 0
ox oy oz
(5y—kiz) (Bz+kyx) (kyy—4x)
= a,(k;-3)-a,(-4+k)+a,(k,-5)=0
ky—3=0=>k;=3
—4+k=0=>k =4
ky-5=0=k, =5
14. Option (a, b, c and d) is correct.

U
I

Given,
23 3] [a, 0 07[a; 0 07
3 2 1|=|a, ap, 0 ||a, a, 0
_3 17 Ay Az Oy | |3 Gy dgyp
2 3 3] [a, O O0][a, ay ay
= |3 2 1|=|a, a, 0l 0 ay, a,
13 17 Ay 4y a5 || 0 0 ag

Multiplying lower triangular matrix and upper
triangular matrix and comparing with the
elements of LHS matrix.

(2 3 3
. 3 21
317
2
an a11a71 A11a3
_ 2, 2
=| 1411 Ay +axy Ay131 +axds;
2,2 2
| @311 318y +a3hy 31 +d3 33

a2 =2=a, =2

a21.\/5=3:>a21 ==+

a3l.x/5=3:>a31 ==

[—5 [
f\fﬂln 2=ay, =%,[— 5 =t — 5

imaginary element.
If a,, is imaginary, then a;, and a5 also becomes
imaginary element with

71 37 .
1132_+\/_ == ?l

So, purely real element in the matrix is 4.

Sle S

15.

16.

17.

18.

19.

20.

Correct answer is [-3].

l_izyﬁx —xi,
;=x2+y}
dr = dxi +dyj

j Fdr = jydx —xdy
c c

Where cis y = x*
dy = 2xdx

Limit of xis -1 to 2.

jF.df = J.i[xz —2x2]dx = ﬁ(—xz)dx

T 81
L + -3
{ 3 L {3 3}
Option (a) is correct.
For three square matrices of same order A.(BC)

= (AB).C; Multiplication of matrices are
associative.

Option (c) is correct.

1 _e—C(l—x) O
lim| ———— | —» — form
PN l_xe—c(l—x) 0

Applying L' Hospital rule

] _Ce—c(l—x)
}CILI} _e—c(l—x) _ Cxe—c(l—x)

—C .
-1-c 1+c

Option (c) is correct.
F(s) = — =, [ Lisin ot} = —— 2}

S+ s+

=L FO] 1 |- Lsinor

ST+ ©

Option (d) is correct.

f(z) = logz is differentiable and analytic
everywhere except at origin.

Rest all three functions are analytic at all the
points.

Option (b) is correct.
Given, V = 2(x* —y*)i +vj + 3k

For incompressible flow V.V =0

X7 a 2 2 6 a
= VV="22x*-y*)+—(0)+—(3) =0
52 ) @+ 20)

= 4x+@+0=0
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21.

22,

23.

o _

= o —4x
= v= I—4xdy + f(x,2)
— v=—4xy+ f(x,z)

From given options considering f(x, z) = —4xz.

Correct answer is [6].

Given,
A=2j-3k,  B=-2i+k and C=3i -
ik
BxC=[-2 0 1
3 -1 0

= i(1)-j(-3)+k2)

BxC=1i+3)+2k

A(BxC)=(2]-3k).(i +3]+2k)
=6-6=0
L ABxC)+6=0+6=6
Correct answer is [0.93].
No. of men =5
No. of women =3
Candidates to be hired = 4

The required probability that at least one
woman will be selected.

P= 5(:3 _ 3C1 . 5C2 _ 3C2 . 5C1 _ 3C3
8c4 Sc4 Bc4
:§+§+l _B_ 0.928 ~ 0.93
7 7 14 14

Option (d) is correct.

14
J x|x| dx

-1

X -1 -04 | 02 0.8 1.4
f(x) -1 |-0.16| 0.04 | 0.64 | 1.96
Yo Y1 Y2 Y3 Y4
1 rd

By Simpson’s (gj rule

14 h
[ el =2 [+ y2)+ 20 + 400 + )}

with h = 0.6
06
T3
= 0592

[(~1+1.96) +2(0.04) +(~0.16 +1.96)]

24. Option (a) is correct.

Given,
hd X 2 A.
F(x,y,z)= §1+ Y 7]
[x2+y2+zz:|2 [x2+y2+zz:|2
R —

3
[xz +y°+2° JZ
By Gauss Divergence theorem

[ [ Ends = w VALY ..(0)

Vl—:‘:i ; +i #
ox 3oy 2
[x2+y2+zz]2 [x2+y2+z2]2

3
1 ) §~x~2x

3 5
[x2+y2+zz]2 [x2+y2+zzJ2
Xyt +z22 3+ + Y+ 20
By +xP+yt +22 =327
. -
[x2+y2+zz]2

So, by substituting the value of V.E=0 from (ii)

0 ..(ii)

in equation (i) we get result of integration is
Zero.

25. Correct answer is [-1].

X ~E(A;); mean = 1. 0.5
}\‘l
. 1
Variance; x = — =025
A 1
1
Y ~ E(A,); mean =—=0.5
7\‘2

1
Variance; y = XT =0.25

2
Given, Var(z) =0
Var(z) = Var(x)+ Var(y) + 2COV(x, y)

0=0.25+0.25+2COV (x,y)
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26.

27.

28.

= COV(x,y) = -0.25
Correlation coefficient,
_COV(x,y)  -0.25
- - J0.254025
Correct answer is [2].
w= f(z)=u+iv

6,0,

. 2 2
Givenu=x"+y

..(0)

v=y(x,y)
As f(z) is analytic function, it satisfies CR
equations

%:a—U:Zx

ox oy

oy

Ox oy

So, dv = @dx+@dy
Ox oy

= dv= —a—udx +a—udy
oy ox
= dv=2ydx+2xdy
= [dv=2[d(xy)
= v=2ay
z=1+i
Putting x = 1; y = 1in equation (ii)
v=y(x, ]/)(1,1) =2

For

Option (a, b, ¢ and d) is correct.
X; = N(chl )/' X, ~ N(“zrcz)

X +X, ~N(P-l +H2/\]621+022)

(Total Derivative)

...(i)

If X and Y are independent normal random

variables

sum of two normally distributed random

variable is always normally distributed.

Option (b) is correct.
For matrix P decomposed

-4 4 2
. 7
Symmetric part, S =| 4 3 5
2 7 2
2
0 -2

Skew Symmetric part, V. =| 2 0

3 -Z

[T S NIEN ]

29.

30.

31.

T
Symmetric part S = P+P
. P-P'
Skew-symmetric part V =
(-4 4 2 0 -2
7
P=S+V=4 3 5 +H2 0
2 7 2( |3 7
L 2 2
-4 2 5
=6 3 7
-1 0 2

Option (c) is correct.
From curve we can observe

leyzxz
I:L:o '[ xy*dydx
y=0

Ya
(1,1)

o . 1\5
Il $/
R

y=0 3
Changing order of integration
x=1
~ [ 2
I= LZO J- xy“dxdy
=y

Option (a) is correct.
Given,

U
y(0)

y'(0)
Applying Laplace transform

1
0
0

O NN W

Y(5)-53(0) - ¥ (0)-Y(9) == = Y()(* -1 =

s
1
= Y(S)_ S(SZ—]_)

Option (c) is correct.
Given, f=uxyz

Vf = ﬂf + ﬂ} +
dx dy

4
dz

= yzf + xzj' + xylz
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32.

33.

(Vf)(—l,l,a) =3i-3j-k
For a =f—2}+21€

N
Directional derivative in the direction of a

g3 H(B)2)+()

al 1 +(2) +(2)

7
3
Option (d) is correct.
f(z)=u+iv

u=x>+3xy>

v=0(x,Y)
For f(z) to be analytical it should satisfy CR
equations

u, =3x*-3y* =0,
u, =-bxy=-v,,

v, = bxy, integrating w.r.t x,
0=3x"y+¢(y) ..(i)

v, = 3x* -3y, integrating w.r.t ,

v=3x"y -y’ +y(x) ...(ii)
From (i) and (ii)
¢ )=~y and y(x) =0
v=3x" Y- y3 +C
v=3x" Y- y3 + constant
Correct answer is [5.2].
Exact value

T

JE(S +4cosx) dx=[8x +4sinx]?
Approximate value = 47+ 4 = 16.566
Using trapezoidal rule

x 0 T
2
f(x) 12 8
Yo Y1
Step size

h==2

2

h

I = E{]/o +y1}

1 = g[lz +8]=5n=15.708

Absolute error
= |Exact value-Approximate Value|

34.

35.

36.

37.

= [16.566 — 15.708|= 0.858

Absolute percentage error
= 088 100 =5.179% ~ 5.2%
16.566
Correct answer is [0.042].
For coin is tossed 20 times.
Required probability, P = P [4 heads in first 10
tosses]. P [4 tails in next 10 tosses]

e 3 0 2

10C 10C
4 4

510 10 =

0.042

Option (c) is correct.

In equation first term contains product of
dependent variable, with its derivative, this
shows it is non-linear also derivative order is
two, so it is second order.

Option (b) is correct.

2_
Given, lim x25—x+4
ool 4x” +2x

We can see here (fj form, so by applying

o0

L’ Hospital rule.

. (2x-5 [ooj
=lim o
X%ESJHZJ 0

Applying L Hospital Rule again

Option (b) is correct.
Given,
true value of In 2 = 0.69

x y=Inx
1.79

xl = 6
Divided differentiation
1.79-0

=0.358 = f[x,,x,]

Approximate value In2 = fx,]+(x —x,) f[x,, x;]
=0+ (2-1)0.358
= (.358

true value —approx. value
X

% error = 100

true value

_0.69-0.358

x100 =48.11%
0.69
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38. Option (c) is correct.
b 2( ) 2 X e e 1300 ...(ii)
x_ + y_ =1 dt
a b For x (0) = 0in (i)
2 2 0=C;+C
Yy 1-% 116
- ol For x' (0) = 10 in (ii)
5 ) 112 _xz 10 = 2C1 + 3C2
= y =b z C, =-10,C, = 10
a 2t 3t
. x =-10e" + 10e
= y=—a’-x* 41. Option (a) is correct.
? AY Central finite difference fourth order scheme
B (0, b) for third derivatives is given by.

Vel

Consider a positive coordinate OAB. And

taking strip parallel to y-axis,
Limit for x varies from 0 to a

A= 4}ydx =4.b[é\/a2 —x*dx
J\/ x*dx = 4— j\/a —x%dx

a5

b a
4—| — x a —x? +—sm l(fj
al 2 a|,

2
[0+—sm a} 4g.a—sin_1(l)
a a 2

4

Q|

= mab

alw

”_ T_
2 2
39. Correct answer is [0.603].
P= 1 =0.02
50

Probability of flood not happening
g=1-P =098

[] probability of flood not happening
=(0.98)” =0.603

40. Option (c) is correct.

years = g"

Given,
2
d—f—5d—x+6x =0
dt dt
AE.is -5m+6=0

= m=2,3s0, CF=C,e* +C,e”

_ 2t 3t
So, x=Ce” +C,e

cein 1=
{. sin (1)—2}

in 25

42.

43.

44.

Uiz + 8uz+2 13Mz'-¢—1
&u _ H18u; — 81y, + 4 7Ax* 0'u .
dx®| 8Ax° 120 ox”
X Xi

_f(xi+3)+8f(xi+2)_13f(xi+1)
. "(x.) = +13f(xi*1)_Sf(xifz)-'—f(xiﬁ'i)
- f) = e

Correct answer is [3].

I= J[(y +z)dx +(x + z)dy + (x + y)dz]

—J' d(yx)+d(xz) +d(zy)] —[yx+xz+zy]000
(1+1+1)-(0+0+0)=3

Correct answer is [3].

1 3 2 1
[AB] _ 2 2 31
4 4 -6 2
25 2 1

In echelon from it is written as

M 3 2 1]
o1 2 1
1o 0 1 3
00 0 0]
1 3 2 _[1
Xy
0 -1 -2 1
X, | =
= o0 173
X3
0 0 0 1

From third row

X, =3
Option (b) is correct.
In this equation dependent variable is u, all
the derivatives are raised to power 1 and
coefficients are of independent variable x.
Hence this is linear and non-homogenous.
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45. Option (c) is correct.

Given,
. [\/9x2 2020 J
lim| ———M—
x> x+7
3x\/1 + 20220 3\/1 + 72020
9x° | _ o0

=lim -
x(l +j
X

[++2)
o0
=3
46. Option (d) is correct.
Here, integrand is a polynomial of 3 degree.

So, Simpson’s rule will give zero error.
47. Option (d) is correct.

ou o%u
oy o

parabolic partial differential equation, which

¥20,x,<x<x, is in the form of

requires 2 boundary and 1 initial condition to

solve.
48. Correct answer is [0.196].
Given,
Fair coin is tossed 15 times i.e., n = 15
1
P=3
1
73
r=8

Using Binomial Distribution
P(X — 8) — nCrqun*V

15 :8 [1)8(1j7
2 2

49. Option (b) is correct.
AE isD*+D-1=0=6D*+3D-2D-1=0

=@BD-1)2D+1)=0 = D=- %

N | =

So, the general solution

1 1
——x —x
— 2 3
y=Ce? +C,e

50. Option (d) is correct.
Ay +A, +Ay +A, = Trace P
0+3+6+6=15
Ay hy Ay =|P)
|P| =70
So, this is satisfied by option (d) with [1=1,2,5,7

51.

52.

53.

54.

Correct answer is [-6.58].
a, = 1-[1[ f(x)dx =1jn (x —x*)dx
i wom

2
- —2% = 6.5797 ~ —6.58

Option (a) is correct.

For a function to be increasing in the given
interval, its first derivative should be greater
than zero.

f(x)=+x*+1
1 20
f'(x)= x3x“>01in[0,1
24x% +1 !
for gx)=¢"
g =-"<0
for h(x)=x"-sinx

I (x) = 2x — cos x
which is negative in the given interval
So, f(x) is increasing function everywhere in
[0, 1].
Option (a) is correct.
1
T(n)= T(n3)+1

By use of substitution method

T(n)=T(n”12)+2

T(n):T(n’:B)+3

[= -

( : ) (0)
T(n)=T\n* J+k
1
When n? =b, = a" =log, n
k =log,.log, n
T(n) =T(b) +log, .log, n in (i)

= Tm)=1+log,.log, n [given T(b) =1]

Correct answer is [0.125].

S={1,2, 3}
n= |S| =3
Number of relations on
2 32 9
S=2" =2 =2

Number of reflexive relations on
2 2
S=2n —11223 —3=26
P (reflexive relation)
2001 1

=2 - =--0125
2 22 8
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55. Correct answer is [7].
Given,
35 elements in a group G.
Order of subgroup divides the order of group.
Possible order of subgroup is—1, 5, 7, 35 itself.
So, the largest subgroup other than Gis 7.

56. Option (c) is correct.
For two square matrices of order n,
Determinant property
[AB|=A]. B
And rank of matrix properties,
Rank (A +B) < Rank(A) + Rank (B)

57. Correct answer is [12].
Given, the two Ls are indistinguishable.
s can be arranged in °C,ways.

For each case remaining 3 letters can be
positioned in 2 [] 2! Ways.
So total ways are = 3C,2020 =12 ways.

58. Correct answer is [0.5].

al xl
LZZ xz
a= ’ox=
_an i _xn a

It is given that elements of a are non-zero.
a,=0orl
X; = Oorl

n
Z“i x; values lie between 0 to .
i=1

aixi 0 1 2 | n
Favourable nCO nCI nCZ .......... nCn
outcome
P{Zaixi isodd}: C, +"Cy+"Cynnn.
i1 2"
n-1
_2 _Los
2" 2

[ total no. of cases = 2"}

59. Option (b) is correct.

To obtain the solution of continuous nonlinear
algebraic function, f(x) = 0; Regula Falsi method
requires an initial interval containing root i.e.
(bracketing).

Newton Raphson method needs only an initial
guess. And in secant method the direction of
next root is always same.

60. Option (c) is correct.
By hyperbolic function formulas.

61. Option (c) is correct.

i j k
x| 222
ox oy 0z

3x%y 8y’z Sayz
= (5xz—8y*)i —(5yz—0)j +(0-3x*)k
= (5xz-8y”)i — 5yzj - 3x°k
62. Option (a) is correct.

The waveform is step function. And changing
at time 3 units.

f(&) = u(t-3)

63. Correct answer is [14].
Sum of eigen values =
elements =2+5+7=14

sum of diagonal

64. Option (b) is correct.
Given, green balls = 5; blue balls = 10
No. of balls selected = 6
po C,x"C, _ 45
5C 1001
6

65. Option (c) is correct.
Given,

f(x)= —§x3 +10x* -15x +16

f'(x)=-5x* +20x 15
For stationary points
f(x)=0
=  5x*+20x-15=0
= x*-4x+3=0
= x=3,1

Function values at end points and stationary
points

£(3)=16

28
==

£(0.5)=10.79
£(3.5)=14.54

So, maximum value is 16 in the given interval.
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66. C t is [168].
orrec Znswer is [168] _ LS e+ J-st Fydx
. y _
Given, E_y_zo =1, +1,
. dy :de Forl;; h=2
y—20 Forl,; h =10
= 1n|y—20|:x+c ...(d) X |1 3 15
S Y | 6 | 8|10
x =0, y =40 putting in (i)
Yo | Y1 | V2
c=In20
Now putting value of ¢ in (i) X1 510115
In|y 20| = x+1n20 (i) Y1012 115
Yo | V1 | ¥

x=2,y="?
Putting x = 2 in (ii) to get the value of y.
In|y 20| =2+In20

y —-20= eZ+ln20
y =168

=
=

67. Correct answer is [242].

1= f(x)dx

S L= [ = R+ ) )

= %{(6+10)+4(8)} =32

L= [ 0 = (v + ) +400,)}

=1?0{(10+5)+4(12)}
=210
I=1, +1, =242



