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SECTION - A GENERAL APTITUDE

QA1 Highest prime factor of 319 — 3196 jg _
(@) 3 (o) 17
(c) 13 (d) 11
Ans. (c)
= 3196(33 — 1) = 319 x 26 = 2 x 3% x 13
Highest prime factors = 13

Q.2 ! + ! + LI 1
log, x logz;x log, x
If x > 1, then value of x is
(@ 4 (b) 12
(c) 24 (d) 36
Ans. (c)
log?+loge+log? = 1
log?* = 1
x=24

Q.3 For the given rectangular sheet
24 cm

16 cm

Condition 1 : Paper fold parallel to longer side two times.
Condition 2 : Paper fold parallel to smaller side two times.
Ratio of perimeter of condition 1 to condition 2.

(@) 16:18 (o) 11: 14
(c) 14:11 (d) 18: 16
Ans. (C)

Condition 1:
Folding first time

24

8

Folding first time

24

]

Perimeter = 2(24 + 4) = 56 cm
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Condition 2:
Folding first time
12
16
Folding second time
6
16

Perimeter = 2(16 + 6) = 44 cm
Ratio = 56 : 44 = 14 : 11

End of Solution

Q.4 Five years ago, son’s and father’s age ratio was 1 : 4. After five years the ratio is 2 : 5.
Find the father age at the birth of son.

(a) 30 years (b) 36 years
(c) 28 years (d) 32 years
Ans. (a)

Five year ago
Son’s age = x
Father’s age = 4x
Five year after
Son’s age = x + 10

x+10 2
4x+10 ~ 5
5x + 50 = 8x + 20
3x =30
x =10

Son’s age five year ago = 10
Father's age five year age = 40
At the time of son’s birth father’s age = 40 — 10 = 30 year

End of Solution

Q.5 P, Q, R, S and T have launched a new startup. Two of the team are sibling. The office
of the startup has just three rooms. All of them agree that the sibling should not share
the same room If S and Q are single children and PR TS Q PQ RT S. Then which
one of the given options is the sibling.

PR|TS| Q PQ|RT| S
(@) Tand Q (o) Tand S
(c) Tand R (d Pand T
Ans. (d)
EEEN
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SECTION - B

TECHNICAL

SIGNALS AND SYSTEMS

Q.1 For the given Causal LTI System,
2
Transfer function H(z) = 212 +3 ]
Z+—||z-=
[+3)l=3)
which of the following statement(s) is/are correct?
(a) System is minimum phase
(b) Final value of impulse response is 0
(c) Initial value of impulse response is 2
(d) System is stable
Ans. (b, c, d)
2
Given: H(z) = —22 +3

[7+3)l==3)
Z+—||z-=
3 3
System is non-minimum phase system. Since zero are lying outside the unit circle.

27°+3

Final value: (o) = 22(2—1)m=0
Z+—||z-=
3 3
> 3
‘ (222+3) ‘ z [2+22}
Initial value: h0) = lim = lim
el N 2L 1
Z+—||z-= 1+ — || 1-=
3 3z 3z
=2
2+ —
2
lim < -2 o
= zoe 1 1 1x1
T+ —||1-=—
3z 3z
11
z=-3.7=3
4 = 1-033
3
System is stable. Since |pole]<1 i.e. pole are lying inside the unit circle.

End of Solution
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Q.2 For the given x(f) and y(t) .
y(®)
! x(t)
-1 -05
-2 0 2 t ¢ 0
Lol -1
If x(f) &> X(f) and W(t) <> Y(f). Find Y(f) in terms of X(f).
(@) - x(ane (b) —4X(i) e /4
4 4
, AN
(©) -4x(4f)e /" (d) —4X(Z)e jant
Ans. (c)
x(t)
, -1 -05
Given: t : 0
Lo -1
Length of x(t) is 1 and length of y(1) is 4.
x(tid) (7?) 1 -{7?)
4 5 o _, -2 0 2,
= |
i t
! = 0 2
Vo 1 -1
_x( t—2)
y(t) = 4
_x(z_z) _ _x(i_l)
v =371 472
On taking Fourier transform, we get
x(1) < X(
x(i -lj < 4X(4f)e
4 2
t 1 —janf
—x(———J « —4X(4f)e”
4 2
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Q.3 Causal and stable LTI system with impulse response h(f) produces output y(f) for input
x(1).
A signal x(0.51) is applied to another Causal and Stable LTI system with impulse response
h(0.51%), output y(t) is?

(@) 4y(0.51) (b) 2y(0.51)
(c) 0.25y(0.25t) (d) 0.25y(0.51)
Ans. (b)
At) = x(1) = h(1)
x(f) & X(w)
x(0.51) <> 2 X(2w)
h(0.5t) <> 2H2w)
At & Yo)
Y(w) <> X(®) x H(w)
After scaling, Y() = 2 X(20) x 2 H(2w)

= 4 X(2m) x H(2w)
After taking inverser Fourier transform
y4(h) = 24(0.50)

Q.4 If y(n) = DFT (DFT(DFT(DFT(x(n))))) and x(n) = {1, 1, 2, 3}, then find y(0) is ___

Ans. (16)
y(n) = DFT DFT DFT DFT {x(n)}
x(n) 2 times DFT Nx(—n) 2 times DFT Nzx(n)

Un) = N?{x(n)} = 16 x(n)
= {16, 16, 32, 48)
10) = 16

End of Solution

Q.5 If x(t)= 2cos(8m‘+g) as input signal to an LTI system x(t) sample at rate 15 Hz then

x4(t). x,(t) pass through h(t) = Sm2ntcos(38nt—g). The output x (1) of LTI system is
equal to
b
(@) 15008(38nt—%j (b) 15003(38m‘+§j
© 158in(38n—§j (d) 158in(38m‘+g)
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Ans. (a)

x(f) = 2003(8nt+§), w, =8n

f,=15Hz
e U
sin2mt T
- 38t ——
— h(f) = - cos( i 2)
sin2mt
Let p(t) = o

P(w)
1
sin2mnt
_ : o .
T -2n 2n
i
h(t) = ,O(f)COS(387Tf - E) PN |H(0))|
‘I/2
(@
- —40m —3671 36n 40m
After sampling:  X,(@) = £, Y X(o - noy)
Nn=—oo
Frequency components present in sampler output nw, = ®,
W, O, + = 0, 20, = O, ...
8m, 30m + 8w, 60w + 8m, ...
8m, 227, 38m, 52p, 68m, ... (rad/sec)
System will pass ‘38’ component of input.
x(f) = 2><ficos 3811t+£—E =15cos 38nt—£
2 3 2 6

NETWORK THEORY

Q.6 For the 2-port network shown in figure, the parameter Y., is
20
Iy I

AAAA
\AAAJ
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Ans. (1.5)
Given two-port network,
2Q
h ﬁAAN h
+ +
4Q
v, v,
8V,
Iy
Yo = 71
=0
2Q
o Lo o 0V I
¥

\AAAJ
4Q
Z
8V,
°

by applying KVL in the loop,
Vi-2l, -4, +1,) + 8V, =0
OV, -6l, -41,=0

V-0 _ Vv,
but I = 5 :>5= I
WV —G(H) -4, = 0
2
6V, = 41,
L _8_3_455
Vv, 4 2
Q.7 Calculate the value of I_from the circuit shown below.
1000 /,
S
E§1kg E§1kg 21k
CDS mA - - -
I ®2ma y1
Ans. (2)
V, and V, are super node. KCL at V, and V..
4 Vo -3
A +2x10° =5 x 103 (1
10°  1x10° X (1)
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] —
07 108
37 _ 103 1
V, -V, =10"1, =10 ><F_\/1
v, =2V,
V.
V, = 52 (i)
Put in equation (i)
1
—Vo+V, =
572tV 3
V,=2V
V.
= —%==2mA
10
I =2 mA
Q.8 For the circuit shown in the figure, the value of time constant (1) is
3H t=0
B[O -)i-
s s s
CDZA :;29 ::49 ::49
Ans. (0.75)
After the switch closed
3H
DO
ONEEXE 240 40
2A < < <
For time constant, current source is open circuit.
3H
OO0
= s s
E: 2Q E: 4Q 5:4 Q
Leq 3 3
1= —=——-=—=0.75s€ec
Req 2+2 4
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Q.9 Consider the network shown below :
2Q Y +
AVAVAVAV ‘VAVAVAV
30
<> i A
| v 20
50V (Z Ry
B
Find R, such that maximum power absorbed by load is Q.
Ans. (2.5)
2Q _ Vx+
AvAvAvAv AvAvAvAv
30
Cvx 2Q I
v-v. Vv VvV V. VvV
I = L
2 5 2 2 5
%
= —X%X3
But, V. 5
V 1 3 vV Vv 3V V
= ———X—+—=———+—
2 2 5 5 2 10 5
I SV-3Vv+2v _4v
B 10 10
I 4
ENGINEERING MATHEMATICS
Q.10 If (1) = (At + B)e?tis complementary function of differential equation. The differential
equation then find it.

d?y _ady d?y  dy
a—+5 +6y =f(t b—+4 +4y =f(t
()dx dy() ()dx dy()

Py dy d?y . dy

—2—=+1=f(t —+2 —-1=f(t
© G2 2t @ G2+ 1=
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Ans. (b)
- Given CF = (At + Bje? = (C, + C,he?
i.e. roots of auxiliary equation are m = -2, -2
So, AEis(m+2)(m+2) =20
m +4m+ 4 =0
Replace m — D we get,
(D> + 4D + 4)y = 0
i.e. the required different
d?y .,y
——+4=+4y = f(t
2T (t)
sinmz
Q.11 The value of —————dz?
|Z(|:E3 7%(z-2)
(@) —m2i (b) 2n2i
(c) -2r?%i (d) 0.51%
Ans. (a)
Poles of f(z) are z = % and 0
simple pole Double pole
R, = Residue of f(z) = at (z = 2)
. . (sintz
= lim-(z-2){(2) = lim- =
iy e-21a)= I 5] = o
R, = Residue of f(2) (at(z = 0, m = 2)
1| o 2
R, = ——| ——(z-0)°f
2 2_1|:d22_1 (Z ) (Z):|Z=O
{g[sinnzﬂ - {(z—2)cosnz(n)—sinnz}
az| z-2 1], (z-2) o
_ (0-2)cos(2m)-m—sin0 —271:—_11
- (0-2)° T4 2
By C -R.T,
I= qu(z)dz = 2mi (R, +R,)
c
= 2751'(0—%):—1121'
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1 K
Q.12 Eigen vectors of the matrix { } are

2 1
(@ x (b) x
(c) x (d) x
Ans. (*)MSQ
CEqis |A-a1| = 0
o A -2r+(1-2K) =0
A= 152K
E vector for A = 1++/2K :
AX = WX
(A-ADX=0
2K K P} m
2 oK | x| [0
= — ZKX1+K.X'2 = O
or X, = Ex
17 4%
1
X = x1:| |:\/K/2:| 5
1 <
)C2 K
Similarly other E vector is
K 1
x=| V2|7 _|2
1 K

End of Solution

Q.13 The following vectors do not forms basis for any vector space then find a = ?
(2-3a),38-13),(1-57)

(@ 5 (b) 8
(€ 7 (d) 9
Ans. (a)
" given vectors form basis so there must be L.I and its condition is,
|Al # 0
2 3 1
or -3 -1 5| #0
a 3 7
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2[-7 + 15] = 3[-21 + ba] + 1[-9 + a]# O
16 +63-15a-9 +a=0

—-14a # -70
= a+b

End of Solution

o = , -
Q.14 Consider the equation a—?+V-(pU) = 0 where p is scalar function of (x, y, z ) and §

is vector function (x, y, z, f) then which are true?

B, d .
@ j%dV:—jv-(pa)dv ©) fa—‘;dV=£p(U)ndS
©) f%dVblpU-(ﬁdS) (d) f%dvzﬁ-(pa)ds
Ans. (c)

Option (a) is obviously true by given statement
Now using Gauss Divergence theorem in RHS of (a) i.e

Hence option (c) is correct.

End of Solution

ELECTRONIC DEVICES AND CIRCUITS

Q.15 In a solar cell, voltage corresponds to maximum voltage point is 0.3 V. The photocurrent

is 1 mA. The thermal voltage is 30 mV. then find the reverse saturation current (nA).
Ans. (45.3)
V,=03V
Ly =1Ig = 1 mA
Vi, = 30 mV

Voo = \/mln(1+[[s—cJ

S

I
oc= 1 I

[S
03 107°
@30x1073 = I
I, = 45.30 nA

End of Solution
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Q.16  P-substrate MOS capacitor with t, (oxide thickness) = 100 nm and Q,, (oxide charge)
=108 C/cm? Work function energy of metal g0, = 4.6 eV, e _, = 4¢,, g,=8.85x 1074 F/cm.
If flat band voltage is zero then work function energy of semiconductor is eV.

Ans. (4.32)
€ _ 4x885x107"
Cor= 1, ~ 100109 %100
4 x 885 x 1074 x 10° = 35.4 x 109 F/cm?

Qox
VFB = CO +¢ms
ox
Qox
0= CO +¢ms
ox
Qoy 1078 10

Cor ~ 354x107° 354

Q,, — Positive

Qor — Negative
ox

-10
0= 357"’4’ms

10

O = 354

10

0= 0= B4

0, = %—% = 4.6—%:4.317volt

o, = 4.317 ~ 4.32 eV

Work function energy of semiconductor.

End of Solution

Q.17 For a n-type semiconductor, the doping concentration graph with temperature is given as

(@) Inny \ (b) Inng \

———

1T 1T

(c) Inny| ——— (d) Inn,
R

1T 1T

Ans. (a)
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Q.18

Ans.

In a semiconductor the concentration graph with the distance x is given then which of
the following option(s) is/are correct?

Concentration
of electrons

A C B  x (distance)
(a) In between B and C, the diffusion current is from C to B.
(b) In between B and C, the diffusion current is from B to C.
(c) In between A and C, the drift current is from A to C.

(d) In between A and C, the electric field is from C to A.

(b, d)

Q.19

Ans.

Which of the following option(s) is/are correct?

(@) Inlow level injection the B decreases with increases collector current.
(o) In high level injection the B decreases with increases collector current.
(c) P in saturation region is less than in active region.

(d) P decreases with increases breakdown collector emitter voltage.

(b, c)

Q.20

Ans.

MOS is in linear region with operating point I = 5 uA and V4 = 0.1 volt,

W
w,Cox — = 50 LA/VZ. when Vs =constantand V4= 1.5V, then find it's transconductance

L
at operating point HA/V.

(52.5)
For linear region of MOS,

Ip

w 1
1,Cox (T) l:(VGS =V )Vps — > Vgs}

5x 106 = 50x107° [(vGS —vT)o.1—%(o.1)2}

1

’
(VGS—VT)O.1—§><O.12

10
0.1 + 0.5(0.1)2 = (Vg — V)01
1+0.5(0.1) = (Vgg— V)
1.05 volt = V4 - V;

Now: Vg — fix
Vg =15
Vo> Vgg = V4 = MOS is in saturation
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w
Im (sat) = My Cox (T) (Vas = Vr)
=50 x 10% x 1.05
=525 x 10°% AV = 52.5 uAN
ELECTROMAGNETICS
— —jz—nx
Q21 E=A/e 3 4, is travelling in air in +ve x direction is incident on perfect conductor
normally at x = 0. Value of x where magnetic field is zero for first time.
3 3
@ () -3
(c) -6 (d) -25
Ans. (b)
At perfect conductor, —
air
=1 Perfect
- r= 1lﬂ conductor
As we know that H_, occurs at E__ . x=0 *
Hence, Eox = Eol1 + IT]
Eo
| = TD"‘M] at 2B x ., = 2mm + O,
So, 2B, o = 2rm + O
4n
= —Xmax = 2N + T
A
2n+1 ~,
= xmax:(n-l—)Z‘ n=0,1,2 3.
So, for 18t value of x for H-field to be zero is
Xax = 7 [at n = O]
Now, from the equation given,
2n
B=7
21 2n
= -— = —
A 3
= A=3
3
Hence, Xy = 7
. . 3
If the reference is not at interference then x = 7
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Q.22 The load impedance is short circuited.

P M8 M8 1+ M8 . M8
EEENEEEE
Zin D Zin Cc Zin B Zin A
Normalised impedance
zinA’ZnB’ZnC’ZnD?
ZinA ZinB ZinC ZmD
@ 1 © -1 0
(b) 04 oo -04/ O
€ e 1 0 -1j
(d) oo 04/ O -0.4f
Ans. (a)
M8 M8 M8 A8
s/iC

Euis

Zin D Zin C Zin B ZinA
Zy, = JZ, tan BL.
= Normalized impedance,

i

_ Z )

NI
=)
@©
I
~—
—
Q
o}

N
5
O
1l
—
—
Q
>

End of Solution

Q.23 A lossless transmission line, Z, = 50 Q terminated with unknown load.

M =06

As one moves towards generator from the load, max. value of input impedance magnitude
looking towards the load is Q.
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Ans. (200)
As we know that
Zmax = SZO
Now,
1+ 6 16

N
I}

N
X
(o]
o
|

o
o
Qo

max

Q.24 For the given,
F = A(yf+xf) and F, = A(yf—x]), then which is electrostatic field?
(a) Both F, and F,
(b) F, is electrostatic not F,
(c) F, is not and F, is electrostatic
(d) Neither F, nor F,

Ans. (b)
For an electrostatic field, VxF =0

F = A|:yf+xf]

ik
= AXE - Aaax %y %Z
y X 0
= A[07i 0] +(1-1)k]
=0
R = Alyi-o]]

i /

= AxF, = /

x>

= A[oi —0j +(-1- 1)/2]
= —2Ak

Hence, I:] is electrostatic, /:_2 is not electrostatic (b)

End of Solution
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Q.25 F=XZm(0.2, 5,7, 8, 10, 12, 13, 14, 15), then Essential prime implicants are

(@ BD,BD (b) AB,BD
(c) BD, AB (d) BD,BD,AB
Ans. (a)
(A, B, C, D) =3xm(0.2, 5, 7, 8, 10, 12, 13, 14, 15)
cD B _
B leb| ¢o co [cp
AB| L1 1
0 1 3 2
AB 1 1
4 5) 7 6

12 13 15 14

BD BD
EPI E.PI
Q.26 Consider the sequential circuit :
T o I
Clk I
T> Q,—o ’*> Q
The sequence of Q,Q; is
(@ 11 — 00 — 10 — 01 (o) 00 — 10 —» 01 — 00
(c) 00 - 01 — 10 — 00 (d) 01 - 10 — 11 — 01
Ans. (b)
Q+Q Q+Q
ck | T, T | @ Q
00
1 0 10
1 1 0 1
0 1 00
00 —- 10 - 01 — 00
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Q.27 Given MUX delay =10 ns

0
2x1
MUX
1
I
S
If Sis select 1 then Yis
(a) constant 1 (b) 100 MHz
(c) 50 MHz (d) Zero
Ans. (c)
0
2x1 ] L
MUX 0510
1 |
(*+p) (+p)
I Tc =10 nsec + 10 nsec
S=0
S=1
For S =1, T, = 20 nsec

fo %xmﬁ* — 0.05 x 106 x 108 = 50 MHz

CONTROL SYSTEMS
Q.28 40 dB/dec is similar to
(a) 12 dB/oct (o) 6 dB/oct
(c) 10 dB/oct (d) 5 dB/oct
Ans. (a)
20 x ndB/decade = 6 x n dB/octave
40dB/decade = 12 dB/octave

y
Q.29 For the system shown below, where input R(s) = s_2 for poles are present at —1ij\/§,
then find the value of a.

= K(s+ )
R(s) + G(s) (S - 4) Y(s)
a) 0 (b) 1
© 2 (d) 3
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Ans. (b)
1 k(S+a)
08 = 2 (5va)
Characteristic equation is
S8+ 452 + kS +a=0 ()

Poles of the system present at = —1ij\/§

Characteristic equation is
(S+aiS+1)2+3=0
(S+a)S?+2S+4)=0

SB+(2+a)S?+ (@ +2aS+4a=0 (1)
Compare equation (I) and (Il)
2+a=4
a=2
4 +2a=xk
k=8
ka = 4a
8
= — = 1
“= 8
o=1
Q.30 Consider the feedback control system shown below :
E
R(s) (<) G(s) Y(s)
where G(s) = #
~ S(s+N(s+2)

If (t) = u(t), then e(t) is equal to

@ Jme)=+ (o) [me=0
) 1
(c) }'_[Tle(f) = 1 (d) Not exist because e(t) is oscillatory.
Ans. (d)

Given system is

R(s) + G(s) Y(s)
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6
9= A5+ )(5+2)
The characteristic equation,
1+ G(s)=0

G(

1+L -0
s(s+N(s+2) ~

s(s+1)(s+2)+6=0
s83 +3s2+25s+6=0

Clearly, here the internal coefficient product is equal to external coefficient product i.e.,

3x2=6x1
Hence, the given system is marginally stable system.
. e(t) not exist because system is oscillatory system.

Q.31 Consider the state space representation of a system,
. O 1 Xq 0
) = u(t
0-[% 2o
A =[-2 =51
Find transfer function of the system.
(a) x (b) x
(c) x (d) x
Ans. (*)MSQ
Transfer function T(s) = C[SI—A]_1B+D
0o 1 0
A=l 3] B= |4
S -
C=[-2-5]; [SI-A]-= 5 543
S+3 1
1 S+3 1 $2+35+2 S$%+35+2
A e ————— —
[SI= A" = 82+38+2{ -2 s} - -2 S
S2+35+2 S?2+35+2
1
[S1 - A'B= S%+35+2
__ S
S2+35+2
1
2
CIsl - AF'B = [2-5]| ° +§S+2
S$?+35+2
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-2-5s -(55+2)
T(s) = =@
S +35+2 S5°+35+2
-(55+2)
W)= % =a =
S°+35+2
Q.32 Consider the unity feedback system shown below:
A G(s)
K
where, G(s) =
) = e+ )6+ 25+3)
Find K so that at impulse response of closed loop system decays faster than e
(a) 24 < K< -6 (b) 4 <K< -1
() 7<s K< 21 (d)1<K<5
Ans. (d)
Gi Gl K
ven, () = S+ )(5+2)(S+3)

Impulse response of system is

K
S+1)(S+2)(S+3)+K

Given: At impulse response of closed loop system decay faster than e
Hence, put s = s - 1,
.. The new characteristic equation is,
(s-1+1)(s=1+2)(s=-1+3)+K=0
s(s+1)(s+2)+K=0
s3 +352+ 25+ K=0
By RH criterion,

Y(s) = (

sl 1 2
s?| 3
1| 6-K
S [
3
P K
6-K
K> 0; 3 >0 =>K<6
0<K<6©6

Hence, option (d) satisfies above range of K.

End of Solution
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COMPUTER ORGANIZATION

Q.33 For a machine supporting 32 bit micro instructions. It supports 26 registers and 40 bit
instruction length. The instruction supported by the machine having 5 instructions sets
containing 3 registers field, one opcode field and one is for data then the maximum
unsigned value of data is

Ans. (1048575)
Total instruction length — 40 bits
32 bit microinstruction, hence opcode length in 5 bits
21=32 =25
n=>5 bits
Total Registers = 26
Each register field would be 2" = 26
n = 1og,(26)
. n =5 bits
Number of fields in the instruction — 5
opcode field — 1 i.e., 5 bits
3 register fields — i.e., 3 (5 bits) = 15 bits
Immediate data field — 1; i.e., x bits
Number of bits for immediate field = Total — (5 + 15)
=40 - 20 = 20 bits
The range of immediate data operand = 0 to 2" — 1
Here n = 20.
Hence maximum unsigned value = 220 — 1 = (1048575),,

End of Solution

COMMUNICATION SYSTEMS

Q.34 A source ris transmitting 3 symbols {-4, 0, 4} with equal probabilities over a Gaussian
channel having 0 mean and variance 4. The optimum probability of error is :

_ 1 et
(where Q(x) = @ie at
2 4
@ 0@ 0 a0
© = @ 2a@)
Ans. (b)

Ty

t) = S(t) + n(t
s s nt) = S(t) ()'){‘ r_| Threshold | _
comparator
n(t) Vin
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;o
f(n = ——e>4 = NQ, 4
M) Ton (0, 4)
transmission of -4 — r = -4 + n
—(r+4y
f(r/-4) = ——e 2
(r/-4) Ton
transmission of 0 - r = n
r f(ri—4) f(ri0) f(ri4)
f(r/0) = ——e 2 | |
Pon | |
transmission of 4 - r=4 + n
1 _(_;;3)2 -4 l 0 l 4
f(r/4) = Ee V, =2 v, =2
P,=P-4) P, + PO) P, + R4)P,,
1
Given P-4) = P(0) = P(4) = 3
P, ,=Fr>-2)
=1-(1-F(2)
“{d )
2
= Q1)
Po=HRr<-2)+ Ar>2)
= F(-2) + {1 - F(2)}
-2-0 2-0
— 1_ e —
( Q( 2 D+Q( 2 )
=[1-Q-N] + Q1) =2Q(1)
P, =Fr<?2)
= F(2)
= p({ﬂ)
2
=1-Q-1)
= Q1)
1 2 1
= —QM+=Q(M+=Q(
P, = 3Q0+Z00)+ QM)
4
= —Q(1
3 ()
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Q.35 For the given amplitude modulated signal
Xaw(t) = Acos 400nt + Bcos360nt + Bcos440mt
Given: Carrier power = 50 W

Ratio of side band to total power = %

Then find the value of B = ?

Ans. (2.5)
A2
IDC= ?250
A=10
P _ 1% _1
R 2+u® 9
_ 1
=5
g At 101 55
2 2 2

End of Solution

Q.36 Suppose Xand Y are two identically independent uncorrelated random variables distributed
uniformly in [0, 1]. Then the probability that (X > Y) =

Ans. (0.5)
() ()
1 1
0 1->x 0 1>y
PX=Y)=PX-Y=>0)
Let Z=X+(-Y)

f(2) = £(2) = 1 (2)
Tz 1,2
1 1
0 1—>z -1 0—2z
Tf(2)
-1 0 1>z
1
> — -
Az220) =7

End of Solution
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Q.37 A source transmits symbols from an alphabet of size 16. The value of maximum
achievable entropy (in bits) is .

Ans. (4)
H . = 109,16 = 4

End of Solution

N,
Q.38 A white Gaussian W(t) with zero mean and PSD = ?" when applied to a 18t order RC

LPF produces on output n(f). At a particular time t = t,, the variance of the RV n(t,) is

2N N,
(a) A é) (b) R0
N,
(c) RC (d) None of these
Ans. (b)
White noise
wit) Olp Noi
awmn =0 — P

att =t
varln®)l,, = ErP(t)] = Eln(t)-n(1)] = R,(0)

S,( = SHIH(R
Ny 1
= 2 1+ (wRCY?
Ny o
ALD) = IFTIS (1) = 2=
0) = Mo
"= ARe

End of Solution

Q.39 Random process signal
x(f) = A cos (2r f,t + 0)
A & 6 — Independently in random process
A — Uniformly distributed [-2, 2]
6 — Uniformly distributed [0, 2x]

X

R(t) = %cos2nfofc
x(1) is 8 bits mid rise quantizer, then SNR = . (in dB)
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Ans. (45.15)
f(A) f(Q)
0.25 1
2n
-2 0 2 —A 0 2n —Q
S=R() = 2
= R(0) = 3
A2
N= 15
2-(-2) 4
A=Tp T
oA 2
77 216 q2x2®  12x2%
12
S 2 1ox2®
~ == = 32768
N, 3>< 1

10 log32768 = 45.15 dB

7\
v
N——
S
Il

End of Solution

Q.40 A digital communication system transmits through a noiseless bandlimited channel
[- w, w]. The received signal z(t) at output of receiving filter is given by y(t) =

Zb(n)x(t—nT) where, b(n) are the symbols and x(t) is the overall system response

n
to single symbol the received signal att = mT the Fourier transform x(t) is X(f), the Nyquist
condition that X(f) must satisfy for zero inter symbol interference at the receiver is
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Ans. (c)
For zero ISI, x(f) should have zero crossings at £7, +27, £37....
x()

AU RUIVA
o\ 0 otV —t

1 & m
rEAF) o
ré;x@_gg=xwﬁ
(on %ng(f+§9::ﬂmT

End of Solution

ANALOG CIRCUITS

Q.41 For the circuit shown below:

10 kQ
-—

+ + +
v, 7&'5\, 10 uF = V. (07)=10
Power dissipation in zener diode is mwW.
Ans. (2.5)
1= 95 _05ma
10k
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Maximum power dissipation in zener diode is

PD = Vz x Imax
=5x05
= 2.5m Watt
Py = 2.5m Watt

End of Solution

Q.42 For the NMOS operating in the linear region having operating point 7,5 = 5 pA and
Vog=0.1Vandp,C, W/L =250 LA/V2. For Vg being constant and V4 = 1.5V, then
transconductance at operating point is UA/V.

Ans. (52.5)

W V3
Ing = WnCo Tl:(VGS = Vi)Vos - %S}

Vg — Vo= 105V
Vog=15V > V.. -V, — Saturation region
W
9, = 1Cox T(VGS -Vi)
_ 50x M 105
2
= 52.5 uA/V
Q.43 For the given MOSFET circuit shown in figure find the input impedance as shown in the
figure.
Ans. (%)
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Vo = (I,. +nggs)ZL
\/O = 1l,z; +ngQSZL
Vo = 1;(ZL+ gn2121)
7 = Vi L(zL+ gn2r12)
oA Z
. [zi+2, +gmzizl] VL
i Z1 - Z1
Vi
- Zi+ 2, + 9,212,
Zin = .1 +.1 - 29m
JjoC;  joC, o CiC,
1w . .
Q.44 Find vl = . (Assume channel length is negligible)
n
< =
SFRo
<
Rs | 2%
Il M
Vi
Ans. () Vo
Vo szvgsRD *
= v, >
> RB gs2 < "RD
ImaVgs2 S
‘ RB+Q1 i > e
Vgs — VILX m11 <= 1 B ==
RS+RB+7 E: 0
9m 9m I
ﬁ Im2Fp (HB + m)
\/ =
n Rs+Rg+——
mi
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Q.45 For a center tapped full wave rectifier having both the diodes are idea. Then the value

of ‘n’"is, if the input voltage is 10 sin wt and the average voltage across R, is évolt.
T

n:1 l':l
R
10 sin wt §|| y
e
D—
a) 8 (b) 4
(c) 2 (d) 16
Ans. (b) ;
n:
, 2V, 25 T DF—
Given. o= T T Ve=2v, R
10 sin ot 3”% ST
2.5 - +
Vu= % |
2V, = Vg=25V e
Ve
- —:1
n:1= v,
= E:1
2.5
=41
n=4

End of Solution

Q.6 For the given op-amp circuit shown below :

'\ Output
ﬂl/

AAAA
VVVV
P
q“

9]
-0
9]

The frequency of oscillation and the relationship between R, and R is
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Ans. (b)
R1
AvAvAvAv LemTTTTT -~

RNY/

e SV

R Jc R
. V#—I
R i |

. R CI ;

]
3+j| oRC - ——
/(m (DRC)
For sustained frequency of oscillaton,

(;oF?C—L =0

oRC
—iorf— !
®%=Rc ~ °" 2nRC
-1 A=3
B_Sl -
R
1+ =
= 3
H1
R—Z
R, = 2R
EEEE
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