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Branch: Electronics & Communication Engineering - SOLUTIONS

01. Ans: (b) , 03. Ans:2 norange
Sol: 7~ Surface 'S Sol: The probability density function of uniform
1 distribution is
1, 0<x<1
f(x)= _
0, otherwise
1 1
0 y E(y) = E[-2log x]=[—2log x f(x) dx
1 0
1
X = —2[ log x dx =-2{xlog x —x;
Integral §G dS= J‘Vde 0
i Vol =2{0-1)-(0)} =2
G=2xya, +34,+2 ?ya, 04. Ans: (c)
V.G =2y+2zy Sol: Option (a):- Due to multiplication of input
_ terms it is nonlinear, but it is TIV.
vG= 2y(z +1) Option (b):-Due to multiplication of time
t dvd variant term (n — 2) it is TV., but linear
- I I IZy(z+1)dx ydz Option (c): - It is linear and TIV.
x=0 y=0 z=0
g . Option (d):- 2% 2 () | pxa(),
_ 2y2 (?Jr Zj x| So, nonlinear and TIV system
0 0 05. Ans: 80 (no range)
=3 (I — Integral) : p’oo1
R g Sol: Given that ==
2+u° 9
02. Ans: (d) ) 5 3
Sol: For V; < 4V, the diode is ON and the output S =2
Vo =4V 2+p° 24+pu° 9
For Vi > 4V, the diode is OFF and the MZ 2+
output Vo = V. Po=P| 1+ 5 P, >
Vo(volts)
1 3600 =P ( j
167
P. =3200
A
4 X =3200
172 T L A; = 80V
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06. Ans: (c) 08. Ans: 0.3
K Sol:
Sol: OLTF = —— (a>0
s, @20 5V
K K W
= — = /—|180° —tan™* —j
Jo—a \@?+a? ( a R; = 30kQ Rp = 20kQ
The Polar plot is
Img
R, = 20kQ
K G(s)H(s) plane
a ; L
Real R
Vs =V4 = (Rl +2R2 JVDD
V= (L% =2V
_ 30k + 20k
07. Ans: (a) : _ Assume transistor is in saturation
Sol: The multiplexer output Ip =a, I, = a,, 1
2
= _ _ _ ID:‘J%OQS_VW)
|2—a,|3—a,81—b,So—C 2

F=1,5S,+1,SS, +1,S,S, +1S,S,
F = abC +abc +abc +abc
F=>m(1,2,4,7)

For a Full Adder circuit:-

abc | sum
000
001
010
011
100
101
110
111

carry
0

RPOORORRLRO
PR PRPRORFR OO

Sum=2m(1, 2,4,7)

The given multiplexer circuit is equivalent
to sum equation of full adder.

:%(0.2m)(2—1)2 =0.1mA
Vps=Vpp—IpRp=5- (Olm) (20k) =3V
Vps > Ves — Vv — transistor is in
saturation

Po=1Ip Vps = (Olm) (3) =0.3mW

09. Ans: 1.61 (Range: 1.50 to 1.70)
3x10°

NS

Sol: Vp =186x10° =

10. Ans: (c)
Sol: - Lt ———~

Now. Lt tan(4x) 1 Lt tan(4x)

x—0 X B 4 x—0 X
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11.

Sol:

12.

Sol:

13.

Sol:

14.

Sol:

-~

@ ACE
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Ans: 0.836 (Range: 0.8 to 0.85) So,ROC-2<o<1.
: 24 —4t/8 -1 5 1,
b= —(l-e h(t)=—e“ult)-=e'u(-t
= e ) (1) =6 “u(t)-Se'ul-1)
=6(1-e %
At t=0.3 15. Ans: 60
ip=0.836 A Sol:
—oVg
Ans: (b)
V, =KT In(%} Vs
VO _| NDCNDB
KT n’
I\IDCNDB er\(/c‘)l' _?
ni2 Fig. Non inverting op-amp circuit with
> NpeNpg op-amp replaced by its equivalent circuit
n =——
. v B=$: R, _ &k _
1e6 3 V, R,+R, 1k+9k
n’ = M The de-sensitivity factor is 1 + AB
eﬁga =1+am§anzlw
ni = 1.401 x10%%cm® :éggglo dB
Ans: (c) :
16. Ans: 10 (no range)
(5+2)(s+3) _ S +55+6_ =5+ 6 Sol: Resolution = AV; =5mV
S S S Maximum Analog input = Vjgmax) = 5V
_ K 1
=K, +—+Ks AV, = 5
S 2" -1
Ko=5Ki=6,Kp=1
2" -1 =1000
Ans: () ( ( o" = 1001
eny Y1), dy(t)
Given —— ~
2 B 2y(0)-x(0) n~10
Apply L.T .
$2Y(9) + SY(s) — 2Y(s) = X(s) ”'AMWQY®
H(s)= 1 1 Sol: T.F=—2 =C(sl-A)"'B,
s?+s-2 (s+2)s-1) U(s)

_—-1/3 1/3
+
S s+2 s-1

Given that system is stable. So, ROC must
include jo axis.

u(t) = 8(t) ——— U(s) =
Y(s)=C(sl-A)*'B

yt)=Ce™B,as e — 5 (sI-A)*
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18. Ans: (¢)
Sol: The circuit is redrawn as a planar circuit for
convenience.

We have V1 = AV, + B (-1,)
L=CV,+D (—|2)
With port 2 open; between 1 & 1’ there is a

6 Q path (1- 2’ —1') and another 6 Q path
1-2-1".

. Effective resistance between 1 and 1
=3Q

|1 = V1/3

With port 2 open; I, = 0. Currents and
voltage drops across different resistors are
shown in above figure.

By KVL; ﬂ_ﬁ+v2
6 6
WY M Al
3 V, 10
\4
Also 1| —c=3 _1p
ol Vi
1o=0 —
3

19.
Sol:

20.

Sol:

With port 2 shorted, the figure is redrawn
below

Between 1 and 1'; we have (4 Q // 2 Q) in

series with (4 Q // 2 Q) = %Q

V.
I, = 381A From figure, where currents

are marked, (- Iz)zﬁA

8
B=—4| -Vi_ggo
(_ IZ)V2=0 ﬁ
8
3V,
p-li| __8 _j
- Iz Vo=0 L\/lj
8
Ans: (¢)
LLL71L
nnt000~n
Ans: 0.0625 (no range)
G(z)=z" i
1-=z*
1
Let, x(n) <> X(z) =
1 4
1-—-z
4
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21.
Sol:

22.
Sol:

23.
Sol:

ECE

By Time shifting property,
x(n—3)«Z—>2°X(z)

1 n-3
A}, ZT. -3 _
(Zj u(n —3)«2>z"2, 1

[
@

—~
N

~—

Ans: (b)
7(2 + %) =27Z(2)

V(z+%j:(2+j3)6

Ans: 1.19 range (1.0to 1.3)
For first wire, resistivity of conducting
material is

_RA 056x2x10°°
P= 50
.. Cross-sectional area of second wire is

- Pl _(224x10° J100)

=2.24x10°Q-m

=1.12x10"°m?

R 2

6

Diameter(d) = QJEZZ 112107
n T

=1.19x10°%m

Ans: (a) I

Erm

M 0 S

24.
Sol:

25.
Sol:

26.
Sol:

051

At the surface, it has become from p-type to
n-type (Ers > Ei = n-type).
Thus strong inversion has taken place.

Ans: (¢)

HOLD has highest priority among all other
signals.

HOLD > TRAP(RST 45) > RST 75
> RST 6.5

Ans: 0.25
Given

X 2

j f(t)dt=—2+ X? +4xsin(2x)+ 2cos(2x)
0
Differentiating both sides of above w.r.t X',
we get

g ) ot |=-0+ 2+ asin(2x)
0 +8xcos(2x)—4sin(2x)
- ((fx (x)] [f(x)]—(d(i (0)).[f (0)] = x+ 8x cos(2x)

= f(X) = x + 8x.cos(2x)

)i (T)

-1 0.25
4

Ans: 3 (range 2.9 10 3.1)

6Q

v, —W—

@ : 121

P So  6A 260
18 Q

Here,

|:ﬁ
6
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27.

Sol:
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Dependent current source supplies current
of 0.51

ie., 05V V2
6 12

dependent voltage source supplies voltage
of 121

ie., 12(ﬁj =2V,
6

Apply KCL at Node (1)
Ve M MV g

12 12 6
=3V -3V,=-T72 ......... (1)

Apply KCL at Node (2),

VooV N, Vo2V,
6 6 18

3V +5V,=108 ......... )

Adding (1) & (2), we get
V,=18V
V, 18

6 6

=3A

Ans: 2 norange

Given that f(x, y) = X2 2V o, (1)

Withy =X +1=0 .ccoevrn.nn @)

From (2), we writey =x*—1 .......... (3)

Put (3) in gl), we get

f(x, y) = X° + 2y = x% + 2(x* — 1)
=x2+ 2[x* = 23 + 1]

Let g(x) = 2x* —3x* + 2

Then g'(x) = 8x*—6x and g"(x) = 24x* — 6

Consider g’'(x) =0

=8x*-6x=0

8 48

=0, P are stationary points.

Atx:O,g”(O):—6<O

Atx =+ g,g{r?} =12>0

. X =01s a local point of maxima.
Hence, the maximum value of the function
f(x,y)atx=01is

28.

Sol:

29.
Sol:

30.

Sol:

f(x, y) = f(x, xX* — 1) = f(0, —1)
=0+2[0-0+1]
=2
Ans: (a)
F1(A,B,C) = ¥m (1,3,4,6)
F2(A,B,C) =¥m (0,2,5,7)

F=FF, >F=0=1

Ans: -1.32 (Range: -1.33 to -1.30)
From given data, both MOSFET’s are
identical.
". Ip1 = Ip, & KCL at Node V3
= lp1+1pp= 200“

R IDl = |D2 = lOO},L
V1 =5-— IDl (40k) =1V
V, =5 — Ipp (40K) = 1V

Now, let M1, M, are in saturation
oo Vo1 = Vi =1V, Vg = 0V, Vg = V3,
Ves1 =0-V3

- I 1 “ncox( L jl I:\/GS1 Tl ]2

2
= 100u :%xlOO},LxZO[—V3 -1f

oo V3 =-1.32V

Now test for Assumption —

Vos, =V, -V, =1-[-1.32]=2.32v
Ves, =V =-V,;-1=1.32-1=0.32V
" Vps, > Vs, —V; = Saturation

= True Assumption
= V3 =-1.32V is Correct

Ans: 0.863 (Range 0.7 to 1.0)
Maximum width of depletion region is

deax_ %
aN 5
15
O VInN— 0.0259In Llo
n, 1.5x10
=0.2877V
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4x11.7x8.85x10 % 0.2877 33. Ans: (d)
dmax =\/ 16x10 <107 Sol: |nltli| energy (INi)
=8.63x10°cm = Eclvz =Ex100 x107® x100 x100
=0.863um — 0.5
31. Ans: (b) When connected in parallel, the initial

Sol: Given that A = (a;)nxn,
(n+1F —i, Vi=]j

where a = o
{0 , Vi#]

ij

&; &, a3
= A=|a, 8, ay

a31 a32 a33

15 0 O

=0 14 0

0 0 13],
= As,z IS a diagonal matrix & its eigen
values are its diagonal elements 15, 14, 13.
If A1, A2, A3 are the eigen values of Asys
matrix then the eigen values of matrix AZ,
are 22,22 and 2.

. The eigen values of a required matrix A?
are (15)%, (14)? and (13)* (i.e., 225, 196,
169)

for n=3

32. Ans: (b)

Sol: P,=Q E,
2N,

E, = }[Sl(T) —SZ(T)]Zdt

0

T T T

j s2(t)dt + j s2(t)dt —2 j s,(t)s, (t)dt
0 0 0

= ATT+ AT -2[- AZT]

= AA°T

2A’T
s

charge Qi = C1V
=100 x 10°° x 100

=10mC
is redistributed in parallel combination of
C=C1+GCy
= (100+400)uF
.. Common voltage becomes
-3
_Q_10x10 _20V
C 500x10°°

W= %clv2 =%><100><10_6 x(20)* =0.02]

Wo= %czv2 = % x 400 x107 x (20)” = 0.08J

Final energy (Ws) = W; + W, =0.1J

Energy dissipated = W; - W;=0.5-0.1
=0.4J

34. Ans: (a)

Sol: On the transmission line wherever V is
maximum there the impedance is also
maximum.

5o Zmax = Zo (VSWR) = 25%2.4 = 60 Q

r—s
Zin = Zmax 8

Zin = Zmax = ZO{%}

ZO +jZL
2, =2, Z + -jZO tanp/

Z,+JZ tanps
A T

1€:_
gP' =7

60 = 25 ﬁ
25+)Z2,

ol =
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24(25+jZ,)=2Z, +j25
(60 — j25) = Z,(1-j2.4)
_ 60-j25 1+12 4

L=

1-j2.4 1+124
_1204119 4725, 17.60
6.76
Z =1775+j176 Q
35. Ans: (d)
Sol: % Efficiency of AM System,
KZP,
%n = —2-"—x100%
1+K2P,

0.1 x100 1
—————x100 % = ——x100%
1+0.1°.x100 1+1

=50%
36. Ans: (¢)
Sol:

P.S ilp | FFilps N.S

Q:Q2 X Ji1 Ky J2 Ky | Q1Q

00 0 00 00 |0O

00 1 00 11 |01

01 0 00 00 |01

01 1 11 11 |10

10 0 00 00 |10

10 1 00 11 |11

11 0 00 00 |11

11 1 11 11 /00

38. Ans: (d)
Sol:
4mA

37.
Sol:

x=0

Circuit is behaving as upcounter when x =1

Ans: 10

Puts=z-1
k
+(z—1)(z—1+3)(z—1+4)

22+4722+7+k-6=0

21 1
2l 4 k-6
AT
z
. 4
z'| k-6
10-k=0
k=10
2mA _ Y2mA
Y 2mA Y4mA

1mA YImA ImA

Q1 is OFF since VEB =7.7-8=-0.3<Von

Q. is ON

f\( 1m%1/mAQl7_
ST

4mA current is passed through Q; transistor and Vo =0 — (4mA X 1k) =-4V.
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39. Ans: 91 (range: 88 to 93)
0 1
. _ _ 2ty _ L
Sol: Total energy = E,, = [ e dt = >
Given, x(t) = e u(t)

1
X(o) =
(co) 1+ jo
1
X(o)? =
| ((DX 1+ ®?

Using parseval’s theorem Energy contained
in |o| < 7 rad/sec = ir X(e) “de>
27

_1p1
271+ m°

,
= itanl(oa)(
2 -7

T

2
= tan(7

,-tan”(7)
= 0.4548

Percentage of energy

_ 0-(‘)‘5548 — 0.9096 x100 = 90.96% ~ 91%

40. Ans: (a)
Sol: DC analysis

Vop
Rg ;‘D }o
o5 +
Vs

?lISZID
Vs =Vbs=Vpp—IbRp

1
ID :EKn(VGS_VTH)Z

Solve quadratic equation in Ip
Ip = 1.06mA
VDS = VGS =4.4V

41.
Sol:

42.
Sol:

AC Analysis

+o ANV o+

R =R|Ro]r
AV = _ngIL

B T

n=—a- _g7k0
I, 1.06
R'L =4.52kQ
oo Ay =—gm R'L=-0.725 x 4.52
=-3.27~-3.3

Ans: 3.2 (3.1t0 3.3)
Ye — 1 +i:(i+l_lj0
“ 2+j4 R 10 R 5
For 0.9 lagging, angle of admittance must
be cos *(0.9) = —25.84°

Thus, 1/—5=tan25.84:0.482
1/10+1/R

=R=32Q

Ans: (d)

The average power density at the earth is

given by
IDavg
~ 10
4 (380 x10° )2
Wayg = 5.5 x 108 W/m?
E 2

ms

But, Wa\/g =

Mo

E, . =+/377x5.5x10°

oo Erms =45.5 nV/Im
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43. Ans: (c) mmn nm
Sol: MVI B, 0AH 7T - —oand S ==4
LOOP:MVI C, 50H T 5x%1.586 4%0.793
DCR B 4T _ —
INZ LOOP 10T/7T m=252 n=1009
B register initialized with 0AH i.e., 10d. m=3 n=1
Effect on zero flag due to “DCR B~ The mode is: TEsy
instruction will be verified by “JNZ LOOP” Cutoff frequency is given by
instruction in iteration. m\? (n)?
Therefore LOOP gets executed for 10 times. f.(TE,,) = ( j ( )
The only instruction outside the LOOP is 2\/_
MVI B, 0AH which gets executed for only 3% 10% \/ 3 )2 1 )2
1 time. = ( j +( j
All the instructions inside the loop gets 2/81 11586 0.793
executed for 10 times. .fc =3.78 GHz
- Total T — states 47. Ans: 0.67 (range: 0.6 t0 0.7)
=TT +10 x [TT+4T +4T +10T] 3T | 501 Tri(t) <> Sinc?(f)
=7T + 10 x 25T — 3T =4T+250T x(t) = Tri(t), X(f) = Sinc?(f)
=254T
44, Ans: (b) ™
Sol: If R = 15 kQ , voltage across Zener diode 1+t |1
3 1-t
is 24><£03 —24><E =18V
(15+5)x 10 20 — — t
24 -18
s~ 5x10° =1.2mA Using parseval’s theorem
- 2 - 2
Power through R¢=12R =(1.2x107°)? x5x10° J' |x(t) dtzj |x(f) df
=7.2mW " -~ .
[ sinc?(f)sinc?(f)df = [~ Tri(t)Tri(t)t
45. Ans: 50 (no range 0 -
norange) [ sinc* (f)f = [ Tri(e)Tri(t)et
Sol: C=5000log 2{1+ —7} = 50kbps - ‘O°° )
2% 5000 %10 = [ (t+2fdt+ | @-t)dt
1 1 2
46. Ans: 3.78 (Range: 3.50 to 4.00) =—+-=—=0.67
Sol: Given 3 3 3
Ey = 10 sin (5x) cos (4y) sin (wt-242) 48. Ans: 0.11 Range: 0.1 t0 0.2
Direction of propagation: + z Sol: Total possible outcomes for both faces even

E> = 0 and hence TE mode
a=1.586cm
b=0.793 cm

_—jou mr Nt iy
E csin X |cos —vy e
e (aj (a j [byJ

=(2,2),(2,4),(26), (4 2), (4 4), (4 6),
(6, 2), (6,4), (6,6)=9

Total favorable outcome for sum smaller
than 6 = (2, 2)
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P (sum is less than 6 given both faces are

even) = % =0.11

49. Ans: (d)
Sol: i) The process transconductance parameter,
Kn' = ttn Cox
=450 x 10" x 8.6 x 10 ™ x 10"°A/V?
= 387pA/NV?
ii) The transistor transductance parameter,
Kn

k[ W] _ggr[ 2 |- 43MA
L 018)" Vv

50. Ans: 4 ( no range)
Sol:

Bitrate, R, = 40000 x 5 = 200kbps
For M-ary PSK signalling bandwidth
R0+ a)
log, M
log, M
log, M > 1.3x 200k
130k
log, M>2
M=4
51. Ans: (a)
Sol: CLTF= —C®)_
1+ G(s)
_ k(s+4)
s(s+1) +k(s+4)
k(s+4)
s* + (kK +Ds + 4k

By comparing with standard form of second
order characteristic equation

2Con = (k+ 1) and o, =+/4k
20n=k+1 (=1
2xJak=k+1=16 k=K +2k +1

—k’-14k+1=0

52.

Sol:

H(z)=

=k=0.071 & 13.92

Ans: (a)
1
His)= (s+0.17 +4

relationship between s and z in
-1

The

backward difference method is s = 1-

Givenf,=10Hz =T, = % =0.1sec

H(Z):_l 3 - 2
Z)Zl +O.1} +4
H2)=—————
1—2‘1+0.01J
o1 )™
1
H(z)=
2 100(L.01—-zf +4
1
H(z)= 100 y
1.02-2.02z" +z72 +( j
100
1
100

1.06-2.02z 4272

-3

T1-1.012'+0.0947°2
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53.
Sol:

ACE

EnglneermgAmdemy 114 ECE
Ans: 6 —-6-4
Consider node ‘X’ at inverting input = Vin< 5 - =3
terminal
Y = 1.e ‘Vy’ is changing —Vg,t 10 +Vgy
When V;, < -5V
20kQ) +10V
10kQ Ve =-5V
Vin _
5KO. \;<f Vo ~Vu=Vyrp— Ve =1-(-5) =6V
+
- 54. Ans: 0
20kQ 10v )
S
(1+05j
. . Sol: TF=K -
Apply Nodal analysis technique at s )
node ‘X’: (1+j
10
VX _\/in Vx —4
+ = .
10k 20k It is type O system
_ 2V, +4
= Vx = 3 Velocity error coefficient K,
Reference voltage at non-inverting terminal, - slzto sGEH(E) =0
If Vo =+10V,
5k 1 55 Ans: 1.52 norange
Vit =Vox ———— =10x = =2V Sol: Consider
5k + 20k 5
If Vo =-10V, I f.d ([ [\/_ dx + x o+ y dy] ....... (1)
V :V><5—k :_1ox1:_2V . 2 3
ref = Vox o 5 leenthatC.x—t,y—t,OStSI} ...... )
— — 42
For VX>2V, VO:_Vsat 3dX—2t dt, dy—3t dt
: 442V, .
ie., % >2 Using (2), (1) becomes
6-4

= Vin>— =1V
2

= i.e ‘Vo’ is changing +Vg; 10 —Vy
When Vi, > 1V
VUTp =1V

. 442V,
e, —% <=2
3

[f.a7 = jl [(D)(2t) dt+ (> + 1) (3t2) cit]

1
= [fodf = [ [2t? +3t* 4 3t ot
C t=0
3 5 12\!
:Jf. dr = 2i+3i+3t—
! 3 5 12 )
jf df = (§+§+3j =152
) 35 12
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56.
Sol:

S7.
58.

59.
Sol:

60.
Sol:

61.
Sol:

62.
Sol:

-~

Lo Al
;‘EngmeegnElAmdemy :16: ECE
Ans: (b) 63. Ans: (b)
(so) is wrong because they mean the same. Sol: Consider CP as 100%.
Loss 15% = So, SP =85%
Ans: (c) Gain 15 % = So, New SP = 115%
Given 115% — 85% = 30% = 450
Ans: (a
@) % 450 = 1500
Ans: (d)
Capac!ty o: the rt]alr;k i (1E><1I3.5): 162 litres 64. Ans: (a)
Capaglty%beack uc eg‘dg_ |tres/. ~ Sol: GDP at the beginning of 2013 is equal to
Number of buckets needed = 162/9 =18 the GDP at the end of 2012
. _ 7
Ans: (d) = GDP growth rate in 2012 = 7%
Volume of Cuboid GDP at the end of 2011 = GDP at the
= length x breadth x height beginning of 2012 = $1 trillion
Number of cuboids . GDP at the beginning of 2013
_ (Volume of cuboids ) formed from 10047 .
(Volume of cuboids ) taken B <1 trillion
_18xI5x12° 108 = _107 —— =$1.07 trillion
5x3x2 100
Ans: (b) 65. Ans: (a)
At the most case: Let the numbers be
{45 1,1,1,......, 1}.
Average is 0. So, at the most 44 numbers
may be > 0.
At the Ieast case: Let the numbers be
{45,-1,-1, - ., —1}.

Average is 0. So at the least 1 number may
be > 0.

Ans: (b)
Perimeter = Distance covered in 8 min.
= 12000 x i m = 1600 m.
60

Let length = 3x metres and breadth
= 2X metres.

Then, 2(3x + 2x) = 1600 or x = 160.
". Length = 480 m and Breadth = 320 m
. Area = (480 x 320) m? = 153600 m?
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