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1. Ans. C.

In degrees of comparison Mr. X is taller than Mr. Y is apt.
Positive degree - tall

Comparative degree - taller

Superlative degree - tallest

2. Ans. B.
Felicitate means honor

3. Ans. C.
‘rest is history’ is an idiomatic expression which means
‘rest is well known

4. Ans. C.

(9 inches) /2 = (0.25 yards) /2
Squaring on both sides

9 inches = 0.25 yards

5. Ans. B.

M efficiency = 2 [ efficiency of S, E, and F]
Contribution of M in the project = x days x 6 hrs. x2
Contribution of E in the project = 2x days x 12 hrs. x1
Contribution of M: Contribution of E
XX6x2:2xx12x1

1:2

6. Ans. D.
From Venn diagram

n(A) = no of persons reading books =13 +44 +12 +7
=76

n(B) = no of persons playing =15+ 44 + 7 +17 = 83
n(4 NB)=51

n(AUB)= n(A)+n(B)—n(4 NB)=76+83-51=108
7. Ans. A.

Until the colonial period means pre-colonial origin. Other

options can’t be inferred.

8. Ans. D.
If reflection is seen as

()

1:30
Actual Will Be

Li: 30
Thus, present time will be 10: 30 + 2:15 =12:45
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9. Ans. C.

cos45° = L1
4
DE = cos45°= 4
=2.828 km
sin45" = E
._'i

EN=sin 45" x4 =2 828 km

sinas®=2N

EN = sin 45° x 4 =2.828 km

CN=NE+CE=2828+5
=7.828 km

CB=AB-AC=10-2828
=7.171 km

(NB)* = (NC)* + (BC)*

=(7.828)° +(7.171)?

~ NB= J(';_szs)z +(7.171) = 10.616 km
~ NM=NB+BN=10616+ 10 =20.61 km

10. Ans. B.
Perimeter of rectangle

. 2[&2}:%
303

Perimeter of square = 340 — 2x
340 — 2x
4

Length of square =

340 - 2x) 2 ,
Totalarea = | — +—X" = X
r ( 2 j 5 S ()
4 2x-340
‘x :—x——:o
S'(x) 5 ,

:ix:l(340 - 2x)=>x=90
9 4

340 — 2x

Length of square = =40mm
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E 2afd

Squarc Rectangle

11. Ans. B.

One of the Eigen values zero implies determinant of
matrix is also zero.

From the matrix A, we can see that for determinant to be

zero,
Row 1 and Row 3 can be made same.
Dtx_ 4
=x =1
12. Ans. A.

letf (z)=u+iv

27° er|z|3 =u+iv

3/2 .
=u+iwv

= 2(x+iy)’ +b(x* +y*)
= 2(x’ +3x%y - 3xy° —iy’)

3/2

+b(x* + )" =u+iv
=u=2(x" =3xp") +b(x* + y*)"?
v:6)czy—2y3
e _ 6x> —6y" —3bx(x* +y*)"?
Ox
v =—12xy +3by(x* + y*)""?
Ox
ou ov 5 )
a.x .x)}ax y
f(2)isanalytic = ou__0ov

Ox ox

C-R equations hold foronly b = 0

13. Ans. B.
We can plot for various valve of x

=)

o N /

/ 2 l_Ja =

f(x) increases, decreases and again increases.

14. Ans. C.

let y=sin x, y = x/2 be two curves

The solutions of sin(x) = x/2 are intersected points of two
curvesy =sinxandy = x/2
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AN 7~

}.:uinx
Therefore, three points they are intersecting.
15. Ans. A.
15 cos(a)t)x+5 sin(a)t)y y

The minimum magnitude will be 5
At '5' magnitude angle is 90°.

-~

16. Ans. B.
Under maximum power transfer condition, half of Vi, is

V
dropped across Rty and remaining —7”’ dropped across
load.

— So, we can say under MPTES will appear on the load

so [, = =

17. Ans. D.

— At t =0 switch in position 1 and since the capacitor is
open circuited

V.(0)= %310 =4V
+

— At t = infinity switch is in position 2 and since
capacitor is open circuited

Ve(o)=(5)2=10V
— Time constant

t=R,C=(4+2)0.1=0.6 sec
V. () =V, (@) +[V.(0) =V, ()]
_)
=10+ [4 _ lo]e—t/O.ﬁ =10— 6e—t/0.6

18. Ans. A.
At resonance,
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Inl_or,_,
| R| Im
C 10x10°°
For parallel circuits O=R,|—= -
g g \/: 10x10~°
=0.316
19. Ans. B.

7 Z,+7Z, Z.
matrix Z Zb +ZC

Z,+7Z,=3+2jw
Z.=jo
=7Z,=3+jo
=R, =3

20. Ans. C.
X(6) = sin(4zr) 1
(4 +1)
Energy (using Parsvals identity)
& |
i

= i(ij df =0.25

21. Ans. D.
Ebers-Moll model of a BIT is valid in active, saturation
and cut-off modes.

22. Ans. D.
1
Ron A A
kn(VGS _I/t)
w
k =uc .—
n ﬂn ox L
L
so,R, =

ncox L[VGS t ]

23. Ans. A.
Diode is the OFF state

L= —025m4
8k
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24. Ans. A,
Ve

I=1e" = Ise25m,
0.7

Im=1e>",V, =25m
I, = 6914 x107"

07-LRy
l,=1e »™
0.7-L,R,
25mvy
LR, =0.057
R, =575.6€2

=25.69 25m

25. Ans. A.

The parasitic capacitances are in PF and the coupling and
bypass capacitors are in pF. Therefore, for the mid
frequency band, parasitic capacitance act like open
circuits and coupling and bypass capacitances act like
short circuits.

26. Ans. C.

Width of PMOS transistors should be halved. while width
of NMOS transistors should not be changed, because
NMOS transistors are in parallel. If anyone transistor ON,
output goes to LOW.

27. Ans. D.
Ck Q1 Q Q5 Q Qs [Y=Q:+0Qs
bl
2 [;\‘o\ 21 o
3 U\I\‘;.\D\‘I |
TSR e TR Ta
4 oz o0 |
5 o1 ™0 ™1 Mo |o

The waveform at OR gate output. Y is [A = +5V]

i Y Y Y

o 1 2T AT 4T 5T
—

T, =5T

Average power

_7L 4 N Ty
P=-a _R[ [ u:dl]
A? - A*3T 53 :
P= U Adt+ Adt] _RTI[(zT—TH()T-sT)]_ﬁ_Iﬂxs_l.amw
28. Ans. A
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=1,(4=0,B=0)=0

1,(4,=0,B=1)=C
L(4,=1,B=0)=C,
L(4,=1B=1)=1
29. Ans. B.

(S)= s—2 3 5 1

+D)(+3) 206+3) 2543

dy(t) (t) — 3 ée—St
dx 2 2
@ _5 3_,
dx (=07 2 2
30. Ans. A.
) 1-jw
G(jo)=—2L
4+2jw
=0.25,/G(jw)=0
=0.5,£/G(jw)=—-180°
w = 180" _]I1 0.5 w=1
N=0
31. Ans. A.

The minimum average code word length is also equal to
Entropy of source.

1 1
H(s)zzlog22 +Z log,4
1 1 .
+§ log,8 +§ log,8 = 1.75 bits

32. Ans. B.
Data rate = rp,= 64 kbps
M=4

Minimum bandwidth = % =16 KHZ

1 1

T =T logM = 2=
1082 T 10t T 32%10°

33. Ans. A.
Force duetoBonqis

F:q(VxB):q[Van](—y)

—=> Helical motion in z-direction.

34. Ans. D.
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C
Option A.: The polarization is linear Option B.: Vg =—
VP

w

Option C.: Vp = E

Option D.: It is not possible to find the intrinsic
impedance of the medium. So, it is not possible to find
power flux.

35. Ans. B.

0 = sin‘ﬂ/nf —n} =sin"'\J(1.5) - (1.4)°
= 32.58

36. Ans. A.

d y
Dasiy+2 yO)=1
dx

If|1 =3k <1 then solution of differential equation is stable
= =-1l<1<-3h<]

= —-2<-3h<0

= 0<3h<2

= 0<h<Z

- If 0 < h < 0.66 then we get stable

37. Ans. B.
By Green's theorem

N 61{“
cEFJ (x}"dx +x Ldb = ﬂ (2xy —2xp)dxdy =0
R

Solvmg we get

P{x+y<1}=1/3=0333

39. Ans. C.

Solving for determinant

ab =10

Solving for trace (Sum of diagonal elements)
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at+b=17
=a=5b=2
or
a=2,b=5
:>|a—b|:3
40. Ans. D.

Let assume all resistance as R, then by using start-delta
transformation

41. Ans. A.
Let current through

R =1
:>1+0.04Vx:%

X

AR A

5 25 25
Applying KVL,

60= Y58 e
25 5

60:12Vx

=V, =25

25
Thus, current through R, = ? = Samps

42. Ans. A.
2s + 6
Given H (s) =—— 12
s + 65+8
So,
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z=e""s,=6givenf,=2,J, =0.5

H(s)= _ 2
(s+4)(s+2)
H(s) = ! + !
s+2 s+4
1 1
H@z)= 1—e 27! " 1—e iz

1 N 1
l-e'z' 1-e?z
(1= e’z +l-e'z”
1=z [e' +e ]+e 7z
B 2—z e +e]
1=z [e! +e?]+e’z7
3 2z° —z(e ' +e7)
- Zle! +e]+e”
So,k =0.0497

1

1

43. Ans. A.

Given, x[l] = [3, 2,3,4]

We can directly find the DFT of given sequence

X, [n] ={3,0,0,2,0,0,3,0,0,4,0,0}

X, (k)=[12,2/,0,-2/,12,2,0,-2,12,2,,0,—2 /| OFT
repeats itself

X,8)=12

X,(11)=-2;
X,@®) _
X, (1D)|

44, Ans. A.
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i(07)= ?: 10A =i, (07)

vel07) = 0v = v (07)
For diode, R, = =0} and Ry = 0Q){given)
Vit)

10A D ImH  10mH—— V¢

i

=0V

Fortz0

Transform the above network in Laplace domain

1
10 —a—
— ‘l‘) %‘ELQ sC L — Vels)

wherew] = A
LC

=-10JE —
Cs +o,

— v[i}:-IOJgsinmnt for0<t=e

rad/sec

: 1
Where @, = Jic
= v(t)=—100sin10't for0<t<w
By KVL = v(t) + v (t)=0
= \"c(U:_\"H}

= 100sin{ 10000t) V for 0 <t <ec

Viit)

RVATRAYE

So, v. = 100.2=90v
=|v.|=100v

45. Ans. B.
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0,, = k(VG —V,), Vas >V,
|va :q]vi

gN, =k (Vos =V,)

Given

Case (1)

g(2x10"em™) = k(O.S V)
Case (z'z')
q(4x10"em™ ) =k(1.3-7,)
_1.3-7,

S 0.8-
1.6-2V, =13 -V,
V,=0.3

2

N

2x1011

So, k= x1.6x10"

So, 1.6x10" x N, =4x10" x1.6x107" (1.5)
N, =6x10"cm™

46. Ans. C.

If the depletion region is not making any change it means

N, xV,, = constant

47. Ans. A,
dE _gN, :>50><103 ~ 1.6x10-19x10"
dx & L 8.854x107 x11.7
I 50x10° x8.854 x107*x11.7
1.6 x107
=32.372x10"m
48. Ans. A.
From given conditions V,; <V, —V,, So transistor is
linear
V 2
I, =k, |:(VGS —V)Vps = ZS }
o =k, Vs
OV
6
020 L1054
50x10 100
!
So, o, =k, (VGS_Vt)
GS

8x10° =10"[2-V]
V,=2-0.8=12)

49. Ans. A.
Peak -to-peak ripple voltage
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1, I,T 1x1x107

= = =2.1lvolt
wof C  475x10°

50. Ans. A.

For t < 0 switch is closed

V., =10

1
V. =—(=5)=-1V
*) 1+4( )

For ¢ >0 the capacitor charges through 10kQ2 the
switching will occur. When V(_) < —1volt equivalently, the

switching will occur. When VC becomes slightly more than
11V

—t

V.(t) = 20e*

c
—t

t, = 20ekC

t,=RC In(z—j :(1) In (Ej
9 9
t, =0.789 sec

51. Ans. A.
The gain of the practical op-amp

R
| —
Vz)ut Rl

V.o R
g —_
L R)

1+
Ag,

1

R,
1+F =16,4, =100

_ 10 1hs5is
16
1+
100

=413.79mV

52. Ans. A.

Address varying from 1000 H to 2FFFH
i.e.

0001 0000 0000 0000 H
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OOlilllulEEll H
CS = (4, 45- A3 4, + Ay A5 A A5)

= A14 + AlS + (A13-A12 + A13-A12)

53. Ans. A.

Vi = Va ol v J— Vi

"=, T

V., has to settle down within % LSB of full scale value.

v, T n
e ﬁvm=+_],:>T=(TSX255XSX10_;)XE
510 T5% (255 8x1077) 510

T=0.15 psec

Thus sample period T, 2 T
T:=0.15 m sec
1 1
=————Hz = 6 Megasamples
Ts 0.15x10™ 5 P

Jmin

f,, max =

54. Ans. C.

From the state diagram we can derive the state table. It
is given that the binary inputs are XYZ so if in any
transition some value of input is missing, it should be
considered as don't care combination.

Present State [X ¥ |2 |Next State
A oo |0 B
A, 1 |0 (X [C
A, o x |1 |A
A I B R I
B 10 10 A
B o1 ¥ |B
B o0 1 |C
C |0 |C
C 211 |11 |B
c 1 (X (1 (&
Conclusion

Let us consider the two row of present state A, what it
means is
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0 1 —> A
0 01 — A
01 1 — A | )
| So, no ambiguity
| as each distinct state
X 1 X — A | o
are differentiable
0O 1 0 —m A |
| clearly
0 1 1 — A | '
1 1 0 —» A |
1 1 1 — A

Similar way if we check all row, let in present state C
case

X X 0-C
@) 0 0 0>V
0 1 0>V
1 0 0>V
1 1 0V
X 11— B
011 — B
111 B

This shows inconsistency
because if input XYZ =111
thennext state could be A or B

b.
1 X 154
c.l 0 154
1 1 1->4

So, transition from state C is ambiguous

55. Ans. B.

Minimum setting time and no overshoot implies case of
critical damping.

At critical damping ¢ =1.

k
I{@)_(&+2s+k)

o, =k

2w, =2=2.1xJk=2= k=1

56. Ans. C.

The given condition implied marginal stability. One
alternative way without going for gain margin, phase
margin concepts is find k value for marginal stability
using reflection.

CE:-S’+11s°+6s +6k =0

1 6
g 11 6+k

o 1
6+k

3
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For marginal stability odd order row of S should be zero.
i.e.,

M=0:>k=60
11

57. Ans. A.

Since it is the phase plot given we can't use the slope
concept as these are nonlinear curves. So we can take
any phase angle of at a given frequency as reference and
can obtain Py

—> Phase of transfer function

P(w) =—tan”' 2 tan 2 | —tan ' 2 | S Form
0.1 10 P

the plot at @ =0.1,¢ =—45°
—45° =—| tan™" Ql +tan™ @ +tan™ 0—11
0.1 10 P
Solving for P, we get P; = 1.
58. Ans. A.
The Auto correlation function 1s
1+k> 1=0
R(t)=9 k T =43

0 otherwise

Power spectral density
Su(f) = 1 + k™ + 2k cos(2nf3T)

Null will occur at =L
3T

Soat f =L:>Sb(l'“}= 1+k* +2kC(]SEE[L}X3T= 0
T T

=1+kK+2k=0
=(k+1¥=0
=k=-1

59. Ans. A.
Transmission Bandwidth = 1500 Hz.

B.= R (1+a)
R= 4800

o log, M
= R, =1200 symbols / sec
1500 =1200[1+a]= a=1.25-1=0.25

M =16

60. Ans. B.
x(2)=3V (1) -8,
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R(6)=E[x(1)x(t+7)]

=E(3v(t)-8)(3 v(t+7)-8)]

= E[Ov(t) v(t+7)—-24v(t)-24 v(t+7)+64]
=9 R (r)-48 E[v[t]+ 64

P (T)T:O = Power in X(t) =9R, (0)+64
=36+64=100w

61. Ans. B.
Given Binary communication channel Information content
in receiving y it in given that X, is transmitted is

H(y/x))=P(y,/x,)log, =

(¥o /%))
1
+P|y, / x, |log, ———
[y] o] 2 P(y1/x0)
3 4 1
==log, —+—log,4=0.811
4 &, 34 g,
34
o ¥y
62. Ans. A.
If capacitor is electrically isolated then charge is same
We know C/d, =C,d, and Q :g
no

If *d' is doubled then C will be C/2 and V will be 2V
Given

1 1
E=-CV,=E,, =—.£x(2V)2

2 22
=2><1CV2 =2FE

2
63. Ans. A.

According to question correct answer would be A

64. Ans. A.
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r

Z,=50//— 50 cot B¢
|r! = |z3 — i':” =0only whenZ, = Z

50 // = j 50 cot P I = 50

This satisfied only when —j 50 cot f J,. = o
ie, pl,=mn

E—EE‘M =mn
A
_mh
i 2
7. LY
Yt
mx2x10*
= —————— [ finGHZ Here F=0,1,2,3. GHZ)]
2xfx10°
oo o B
10f
f=1GHz (Here f= 1 GHz m = 1 for minimum length 1)
m
£, =—
= 10
|
f . =— [form=l
T [ ]
Lo.=0.1
65. Ans. C.
yz=plane
L x= +d v=—v
d
. PP, 9-Ix=0

x=—d, v=+v
‘When there 1s no external field, =

Change at rest having potential energy only 2

PE=gqv Fig

By an application of an external field, change carries acquire some kinetic energy, with velocity V.
qv=Yamv"

V= 2eV
m

Time taken to reach x = d plate 1s known as g tr ‘Gap tramit’ time
d d

t,=—=
i 2eV
m

d
o Ti—

W
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