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ELECTRONICS AND COMMUNICATION (EC) P1

Q.1.

The eigen values of a skew—-symmetric matrix
are

(a) always zero

(b) always pure imaginary

(c) either zero or pure imaginary

(d) always real

. A function n (x) satisfies the differential

=0 where L is a

: d*n(x) n(x)
equation 7——2

L
constant. Boundary condition are : n(0) = K
and n(w) = 0. The solution to this equation is

(@) n(x)=Kexp (%)

(b) n(x)=Kexp (Tij

(@) n(x)=K? exp(%)

(d) n(x)=Kexp (_Tx)

1

. If ¢ =x*, then y has a

(@) maximum atx =e¢
(b) minimum atx = e
() maximum at x = et

(d) minimum at x = et

. A fair coin is tossed independently four

times. The probability of the event “the
number of times heads show up is more than
the number of times tails show up” is

1 1
_ b) =
(a)16 ()8
1 5
— d) =—
© ()16

. If A=aya, + xzﬁy, than @A -dl over the path
c

shown in the figure is

Q. 6.

Q.7.

Q.8.

4
3 <
v A
1 L > C
0 ——>x
12
NG}
2
a) 0 b) —
@ ®) 7
(c) 1 (d) 243
The residues of a complex function
X(z)= % at its poles are

11
(a) l,—l and 1 (b) —,— and-1
27 2 22

1

(c) l,l and—E d) =,-1 andE
2 2 2 2

Consider a differential equation
dy (x)

d——y(x):x with the initial condition
x
y (0) = 0. Using Euler’s first order method

with a step size of 0.1. The value of y (0.3) is

(a) 0.01 (b) 0.031
(c) 0.0631 (d) 0.1
CIVIL ENGINEERING (CE) P1
e
sin| —Xx
The lim—3 is
x—0 X
2
4 b) 1
(a) : (b)
© 3 (d)
2

. Two coins are simultaneously tossed. The

probability of two heads simultaneously
appearing is
(a) 1/8
(c) 1/4

(b) 1/6
(d) 12
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Q. 10.

Q.11.

Q. 12.

Q.13.

Q. 14.

Q. 15.

The order and degree of the differential
equation

3 3
d_y+ 4 (d_y) +y* =0 are respectively

dx® dx
(a) 3and 2 (b) 2and 3
(c) 3and 3 (d) 3and 1
The solution to the ordinary differential
. d*y dy .
equation —2 4+ 2 _ 6y =0 is
1 dx*  dx Y

(@) y= cle3x + cZe‘Z" (b) y= cle?’x +c2e2x

(© y=ce® +c,e% (d) y=cre™ +ce™

3+2i i .
) |is
— 3-21

The inverse of the matrix {
[3+2i
i 3-2i

1
(a) %
1[3-2i
12| i
1[3+2i
14| i
1(3+2i
@ 14| i 3+2i]
The table below gives values of a function

F(x) obtained for values of x at intervals of
0.25.

(b)

(©)

X 0 0.25 05 | 075 | 1.0

F(x) 09412 | 08 | 0.64 | 0.50

The value of the integral of the function
between the limits 0 to 1 using Simpson’s
rule is

(a) 0.7854 (b) 2.3562

(c) 3.1416 (d) 7.5000

The partial differential equation that can be
formed from

z = ax + by + ab has the form

. 0z oz
thp=—andg=—
(with p= % and g =)

(@) z=px+qy (b) z=px + pq
(€ z=px+qy+pg(d)z=qy+pg
Given a function
fx,y) =4x* + 6y°—8x—4y + 8
The optimal value of f (x, )

. . 10
(a) is a minimum equal to —

(b) is a maximum equal to %

Q. 16.

Q.17.

Q.18.

Q. 19.

Q.20

Q.21.

(c) is a minimum equal to g

(d) is a maximum equal to 8

COMPUTER SCIENCE (CS) P1

Newton-Raphson methodis used tocompute
a root of the equation *-13 =0 with 3.5as
the initial value. The approximation after one
iteration is

(a) 3.575 (b) 3.677

(c) 3.667 (d) 3.607

What is the possible number of reflexive
relations on a set of 5 elements?

(a) 21 (b) 25

() 22 (d) 2%

Consider the set S = {l, ®, ®}, where
and o’ are cube roots of unity. If * denotes

the multiplication operation, the structure
{S, *} forms

(a) a group
(b) aring
(c) anintegral domain
(d) afield
' 132"
What is the value of lim (1 ——) ?
n—o n
(a) 0 (b) ¢
-1
(c) e2 (d) 1
Consider a company that assembles

computers. The probability of a faulty
assembly of any computer is p. The company
therefore subjects each computer to a testing
process. This testing process gives the correct
result for any computer with a probability of
g. What is the probability of a computer being

declared faulty ?
@) pg+ (1-p) (1) (b) A p
() (- g (d) pq

What is the probability that a divisor of 10 is
a multiple of 10%7?

1 4
b

(@) By (b) o

12 16

el d —

© 625 @ 625
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Q. 22. The degree sequence of a simple graph is

Q. 23.

the sequence of the degrees of the nodes in
the graph in decreasing order. Which of the
following sequence can not be the degree
sequence of any graph?

I. 7,6,54,43,2,1

II. 6,6,6,6,3,3,2,2

I11.7,6,6,4,4,3,2,2

1V.8,7,7,6,4,2,1,1

(a) Tand II (b) Il and IV

(c) IV only (d) Tand IV

Consider the following matrix

S

@ x=4y=10
(C) =_3/y=9

(b) x=5y=8
(d x=-4y=10

Q. 24. Suppose the predicate F (x, y, t) is used to

represent the statement that person x can

fool person y at time t. which one of the

statements below expresses best the meaning

of the formula

Vx3y3t(=F(x,y,t))?

(a) Everyone can fool some person at some
time.

(b) No one can fool everyone all the time.

(c) Everyone cannot fool some person all the
time.

(d) No one can fool some person at some

If the eigen values of A are 4 and 8, then time.
Answer Key
Q. No. Answer |Topic Name Chapter Name
1 (c) Eigen Values Linear Algebra
2 (d) 2nd Order Differential Equation
3 (@) Maximum/Minimum Calculus
4 (d) Probability Probability and Statistics
5 (c) Line Integral Vector Calculus
6 (c) Residue Theorem Complex Variable
7 (b) Eular Method Numerical Analysis
8 (@) Eular Method Calculus
9 (c) Probability Probability and Statistics
10 (@) Order and Degree Differential Equation
11 (©) 2nd Order Differential equation
12 (b) Inverse of Matrix Linear Algebra
13 (@) Simpson's Rule Numerical Analysis
14 (c) Partial Differential Equations Differential Equation
15 (@) Maximum/Minimum Calculus
16 (d) Newton Raphson Method Numerical Analysis
17 (c) Set Theory Discrete Mathematics
18 (@) Set Theory Discrete Mathematics
19 (b) Limit Calculus
20 (@) Probability Probability and Statistics
21 (a) Probability Probability and Statistics
22 (d) Graph Theory Discrete Mathematics
23 (d) Eigen Values Linear Algebra
24 (b) Propositional-Logic Discrete Mathematics
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ANSWERS WITH EXPLANATIONS

1. Option (c) is correct.
If a matrix is skew symmetric then the elements
in diagonal should be zero.

0
kN
|A-21]=0 = 22 +q°=0
Solving this we get the eigen values either zero

or pure imaginary values.

2. Option (d) is correct.

Differential equation, : D*n LA 0,D= 4
12 dx
AE m? —Liz =0
1
= i—
= M=
x x
So, n=A el +B el
given, n(0) =k A+B=K Q)
also n(w) =0; Ae”+Be ™ =0
possible if A=0
in (i) 0+B=K=B=K
x
n(x)=k-et
3. Option (a) is correct.
Since, 1
e¥ =xx
1
Ine¥ =Inx*
y :1lnx
X
y 11 s ij 1 I
dx x x x2) x* x2

For stationary points

d—y:iz(l—lnx) =0

dx X
= Inx=1->x=¢'

d*y -2 -2
also _y:__lnx(_j_

x> x° %3
d> 2 2 1
=G5 <0
ax=| e’ e’ e

xX=e

. . 1
Function y has maximum at x =¢".

Option (d) is correct.

Probability of getting head 3 times or 4 times

4 3
) ~aly
="Cyl=| +7°C| =

4(2 32

3

16 8)\2) 16

Option (c) is correct.

A
G
3T <
Cyy G
1 >
G
| o
2
3 V3

VPSS
A=xyi, +x°a,

dl = dxi, + dya,
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@A.dl = qS(xy&x + xzﬁy ).(dx&x +dyi, )

C C
= (}S(xydx + xzdy)
C
C1:y=1,dy=0x:%to%
2
C,ix=—,dx=0y:1t0 3
2 \/5 Y
Cy:y=3, dy=0x:%to%
1
C,:x=—, dx=0y:3to1
4 NE Yy
2 1
¥3 3 a1
j xdx + J. 3xdx + J 5dy+ j gdy
Cl:% C3Z% Cy:1 Cy:3
_l{é_l} E{l_é} 4[3 1] 1[1_3]
213 3] 23 3] 3
=1

6. Option (c) is correct.

x(z)— 1-2z

z(z-1)(z-2)
X(z) has simple polesatz =0,z =1,z = 2

At z = O residue is

1-2(0) 1
Resx(O):z-x(z)Z:O:m:E
Res x(1)=(z-1)-x(z) = 1(_12_(;; =1

1-2(2) -3

Res x(2)=(z-2)-x(z)

=2 2(2-1) 2
7. Option (b) is correct.
Step size h = 0.1, ¥ (0) = 0

d d
x|y £=x+y yi+1=yi+h£

y; =0+0.1(0) =0

01| 0 0.1 ¥, =0+0.1(0.1) =0.01

y3=0.01+0.21(0.1)
=0.031

0.2]0.01 0.21

So, y(x=03)=y;=0.031

8. Option (a) is correct.

We know lim sin x =1

x—>0 Xx
. 2 . 2
sSiIN—Xx SiIN—Xx
. 3 . 3 2
lim=———= =lim X =
x—0 X x—0 2 3
—X
3
=l><%:E
3 3

9. Option (c) is correct.
When two coins are tossed simultaneously
then exhaustive number of cases = 4 = n.
U(TH), HT), (TT), (HH)}

Favourable no. of cases is one which is (H,H).

So, probability =

| =

10. Option (a) is correct.
Degree : Degree of highest ordered derivative
occurring in equation.
Order : Order of the highest ordered
derivative occurring in equation.
To find the degree and order equation should
be rationalised and cleared of fraction.

3 3
Ty __ (d_yj oy

dx?

RGN

We have third order derivative raised to

the power 2.
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Hence, Order = 3, Degree = 2
11. Option (c) is correct.
(D*+D-6)y=0
AE > m* +m-6=0

(m+3)(m-2)=0

12. Option (b) is correct.

C[3+2i i ]
| - 3-2i

) 3-2i i
Minor = . .
1 3+21_

3-2i i
i 3+2i|

Co-factor = {
Adj(A)=C"

, 3.2 i
AGA= g

a1,
AlzwAd](A)

A = 3-2i i
i 342
=9-4i>+i>=9+4-1=12

Al 1 3-2i i
12| i 3+2i

x+nh

J e =21 (v0 + )+ 401 +12)+2(3)]

Xo

1-0

h=——=025
4

L 0.25 (1+0.50)+4(0.9412 +0.64)

{f(")dx 3| +2(08)

=0.7854

14. Option (c) is correct.

Given z =ax +by +ab

%:a but a—Z:p:a:p (i)
Ox

E bt Eogob=g (i)
oy oy

We want to exclude constant a.b
z=px+qy+pq
15.

Option (a) is correct.

f(x,y)=4x> +6y> —8x -4y +8

g=8x—8
Ox

g:lZy—éL
%y

i
ox

=0=x=1

(1 L j is only stationary point.

13. Option (a) is correct.
X 0 0.25 05 | 0.75
Fx)| 1 | 09412 | 0.8 | 0.64 | 0.50

Yo Y1 Y2 Y3 Yy

)

Simpson’s (1/3)" Rule

{az—g} =12>0
oy
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3

s={ 62f} =0
Ox0y (Llj

rt—5>=96>0

1). . .
: 1,5 is a point of minima.

(1) a7 3] -s0)-o{ o512

16. Option (d) is correct.

f(x)=x*-13
fl(x)=2x, x,=35
_, _f)
X1 = Xy f'(xn)

Applying the above formula, we get
x; =35 — (35%35 — 13)/2*35
x, =3.607
17. Option (c) is correct.
Total number of reflexive relations = 20"~
forn =25, 2(52’5) =2%

18. Option (a) is correct.

Cayley Table
1 o | o
11| 0|6
® o | 0|1
o' | 0| 1 [0)

The Structure (S,*) satisfies the closure property,
associativity and commutative property. The
structure also has an identity element (= 1) and

an inverse for each element. So the structure is

an Abelian group.

19. Option (b) is correct.

2n
y=lim (1 —1]
n—o n

21.

22,

So, y= e

. Option (a) is correct.

A computer can be declared faulty in two cases.

1.  Itis actually faulty and correctly declared
S0 (p * q)-

2. It is not faulty and incorrectly declared
faulty
(1-p)« (1-9).

So, required probability = sum of probabilities

=p+(1-pd-9

Option (a) is correct.

Prime factorization of 10 = 2 X 5

So, 10” =2% x5

No. of possible factors of 10” = No. of ways in

which prime factors can be combined

=100x100

10” =10 %1000, 1000 = 2% + 5°

So, no. of multiples of 10” which divides 10”

= No. of possible factors of 1000.

=4x4
=16
. e 16 1
So, required probability = —— - _~ |
q P Y 10000 625

Option (d) is correct.
As a degree sequence dy, d,,....d,, of non-negative
integer is graphical if it is a degree sequence of

graph.
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L 7,6,5,4,4,3,2,1 23.

54,3,3,21,0
3,2,2,1,0

1,1,0

0,0

I. 66663322
55,5,221,2
55,2221
4,4,1,1,1,1
3,0,0,0,1

M. 7,6,64,4,3,2,2
55,3,3,21,1
4,2,2,1,0,1
4,2,2,1,1,0
1,1,0,0,0

0,0,0,0

V. 87764211

24.

not possible as number of vertices are 8, and
max degree is 8.

So, option II, IV are not graphic sequence.

Option (d) is correct.
Sum of eigen valuesis equal to trace and product
of eigen values is equal to the determinant of
matrix.
So, 2+y=8+4 = y=10

det = 2y -3x =32
Solving above equations y = 10, x = —4
Option (b) is correct.
F(x,y,t) = person x can fool person y at time ¢.
Vx 3y 3t(=F(x,y,t)) = -3IxVy Vt (F(x,y,t))
[By applying De Morgan's law.]
Now —3xVyVt(F(x,y,t)) = there does not
exist a person who can fool everyone all the
time.

= No one can fool everyone all the time.



