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1. (d)
For maximum power transfer

Z, =7 =R, - jx,

Z,=2+j5
Z = (2 + j5)*
=2-35
X =5= = [w = 1 rad/sec]
s wC
C=0.2F

Resistive load, both current and voltage are
in phase, Inductive load voltage leads current

by f. In purely inductive load, voltage leads
by p/2 and purely capacitive voltage lags
current by p/2.

3. (b)
Z, = 40+j30W
|Zy)|= /402 +302 = 50W
Ve
LT Zp
V, =1} 3%,
=10 x 50 = 500V
V.= \/§VP
= 33500V
4. (@)
Z, = 6W &W = 2W
I, = %: 60Arms
I, =331,
= 60343 = 60v3 A,
5. (b)

When one of the resistor is disconnected,
the remaining two resistors behave as if
they were combined in series across 400V

L o_q - 400 _
Ph T LT 50450

6. (c)

The pD-connected impedance can be
replaced by Y connected impedance using
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10.
1.

Z
Zy= >
Y73

15
Zy= —
YT o3

5W

(d)
To satisfy the Kirchoff’s current Law, the
voltage V, must be zero.

(c)

Before switch is opened,

iL(O'):?:ZEA

[Inductor will be short circuited at t = 0]

i.e. i (07)=i (07)=25A

fort > 0;

iL(=2)=0

Time constant, t:L:i:l
R 10 2

So, current through inductor,

(0 =i (=) -[i,(=)-i (0)]e™"
=0-[0-25].e?*
=252 A

So, voltage across inductor

V= L.d'é—:t) = -25.e7%! volt

(a)
1. Power delivered by V, =V, (5V,)
=2x(5%x2)=20W
i.e. power absorbed by V, = -20W
2. Power absorbed by element
A =10 x 5V,
=10 x (5 x 2) = 100W
3. Power delivered by voltage-controlled
dependent source = 8 x 3V,
=8x5x2=80W
i.e. power absorbed by = —80W

(b)

(c)

u(t) = 1 t>0

= t<0

u(=t) = 1 t>0ie t<0
= t<0ie t>0

ul-t)=1 (1 -t)>0ie t<1
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(3)

=0 1-t)<0ie t>1

So, V(t) = 3u(t) — 2u(t) — 2u(=t) + 0.8u(1-t)

V(0.8) = (3 x 1) — (2 x 0) + 0.8 x 1

=3+08=38
12. (b)
: g1 . )
Im|Y(jw)| =Img—+ jwc + ——— =
[¥Gw R, TR, +wLY
Vimg s jwo s L 0
éRz R1 +w L 1l
wL
Y wc =
R? +wL?
Y RI+w? =~
ie. w, = i—é&(f
S T \e L
_\/ 1 525
AT 2 a3 &40
131253107 ¢1+
=/8-(2)% =2radls
13. (a)
(a) y[n] = x[n]*h[n]
= S, x[KIh[n-K]
Y yin=1] =" S _x[kIh[n-1-K]
= x[n] * h[n—-1]
= x[n=1] * h[n]
Therefore, statement (a) is false.
(b) y(t) = x(t) * h(t)
= fi x(t)h(t-t)dt
v y(=t) = fi x(Oh(-t-t)dt

Let tj= -t then,

fi x(-t)h(-t+ t)dti

-

y(-t) =

= x(=) * h(t)

This shows that the given statement is true.
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16.

Option (c) and (d) are the properties of discrete-
time and continuous time convolution
respectively.

- (c)

If Fourier transform of x(t) is X(jw) and that of

h(t) is H(jw) then

x(3t) <<15‘2T1/2—1ngﬂg
3 ¢ 3+

1 ] -WN
and similarly, h(3t)<<1%T1/?§H%J§8

From the given relation

Y(jw) =

G(jw)

and

) 1
Y 3 y(3t)

\ 1/3 and B = 3

. (b)

X(jw) (Fourier transform of x(t)) is the
convolution of two rectangular pulses each of
which is zero for |w|>400p. Therefore,

X(jw) =0 for |w| >800p and Nyquist rate for
this signal is w, =23800p =1600p .
(b)

f(t) = %[1+Sgn(t)]

4 Sgn(t)
1 —

>t

0
1

(0= 2 (1+ Sgn(v)

4

1
>t
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\ average value of f(t) §20. (a)
8
T g From the Parseval’'s Relation
lim — nf(t) g . .
= 2T @ ~ 2 T v 2
g fi x(t) dt =55 X (jw)|” dw
EI - e
- lm_tsT=1=05 & = 1e1 )
T-=2T 2 E v filicfdt = n(2p) dw+0§
17. (c) g -
The given signal is an odd function & = 2p22=4p
fet) = () g energy consumed
e L .
So, a,=a, =0 § = ROf |i(t)|2 dt
and it has half-wave symmetry . -a
f(t) = —f (t+T./2) z 1
L ’ . 2 = —.4p = 4 joule
So it will have only odd harmonics p
\.The non-zero term of Fourier expansion & 21.  (a)
of f(t) will be only. @
w 5 a3ty
b;n=135,..o 5 Let ft)= f]_, d(t)cosg—-odt
n? 1V Yy a - 92
18.  (b) § As we know
Taking Fourier transform on both sides. % d(t) =0, t.0
_ X(w) -eX(w) B So, f)=0,  t,o0
Glw) = 2 § Now at t = O
e1-eWg 3 43t
= X(W) 1-e B ¢ COSp—¢ =1
u ¢2~
- Put the value in f(t)
g alW2 wi2 g
= o8 T2 iX(w)
é 2J 1 =

f(t)= nel(t)dt

= jeriw2 singggxw ft)=1

¢ 22. (a)
For even signals, Fourier Series contains
cosine terms and for odd signals, it contains
sine terms. However the more appropriate
answer would be (a).

23. (c¢)

19. (b)

x(t) =4+ %@ei(ZpB)t +e-i(2p3)ty

_% JRel5P3)t _ o-ilsp)tg

[00 1]

4+ eJ‘(2p/3)t + e—j(2p/3)t _1.5jel6P3)t

il

4+ 2 (PRt 4 o= R2(P3)t _q 5eiS(P/3)t

{Office : B-126, Katwaria Sarai, New Delhi-110016 (Phone : "~
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Wl /
The fundamental frequency of this signal |s}jn§ X
k(T
p/3 and coefficients are 3%% The plane is parallel to xy-plane
=4 a7a,; =0 a8 =a,=1a=y,, (d)
=a,=a,=0,a;= a; =-1.5 For FCC lattice,
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(5)

IES MASTER
4r = \/Ea
Y r= ﬁa

No. of atoms per unit cell

a1,,0,81,.0
= 5—385+5-36§ =4
%8 g %2 g

Hence, net volume occupied by atoms per unit

cell
. A3
4 3 16 __a.2 0
=43 —pr’ = —p3, %455
3p 3 P % 4 ag
= E3p3&as = Lpas
3 64 32
Hence, option (d).
25. (d)
ZA
[110]
/
—_J/l,lf' =y
X
26. (d)
Hexagonal crystal
Y
C
b
a
b
a
Here, a=b=90 but g=120"
and a=b ¢
Example. Quartz
27. (a)
Point imperfections Vacancy,

substitution impurity, interstitial impurity.
Frenkel and Schottky defect
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Line imperfections : Edge and Screw
dislocation, mixed dislocation

Planner imperfections Grain
boundary, Twin stacking fault, Interphase

Volume imperfections : Pores, Foreign
particle inclusions

. (d)

Given, ¢ = 50210'°

m, =1+cg,

1+ 50 x 10' o 50 x 100

Hence, permeability, m =mm,

4p3107"350310"

200p=310°
6.28 x 10° H/m

. (b)

(1+0.094)m,

1.094m,

So, percentage increase in magnetic induction

B2 =Bia g0
B,

myH -mH
m,H

2100

M2 "M 3100
my

1.094m, -m, 3100

mO
0.094 x 100
9.4%

(o)

With increment of load current, there is
reciprocating increase of primary curent
as a result leakage flux increases as well

as secondary leakage flux f,
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31. (o) 4200
In three limb construction, there is no path ~ 4200 +1800
for 3rd harmonic flux, and the magnetic 4200
reluctance is not balanced. In five limb = —
. . . 6000
construction, the magnetic reactance is
balanced. = 0.7 i.e 70%
32. (c) 36. (c)

Resistance
=— representation

A\

AMA
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' R, and R, are connected in parallel,
It means iron-loss = 900 W 1 2 b

\ equivalent resistance of the parallel

[P, = combination

i = P, at maximum efficiency)

Conservator
for coreloss T . Buchholz
ransformer relay
oil
«—Tank T
. . O 0O Breath
Coreloss 1s represented in shunt N 7N reatner
resistance. 37. ()
33. @ In SC test, given parameters are P_, V_,
When dust accumulates on the and I,
transformer core, it creates more resistive
path for heat to flow out of transformer. 25 Poc = Re,
So reduce dissipation of heat. P,
Y R = 2
34. (d) s
All the statements are correct regarding g and 7 - Ve
tertiary winding 1in a star-starg eq le
transformer. ‘ S >
. SO, Xso = \Zeq ~ RS,
35. (c) .
£38. (a)
Max. efficiency of the transformer occurs at &
75% load i.e., o Basic causes for non-sinusoidal nature of
§ no load current of transformer are:
3 =
=7 5 1. Hysteresis of core material
[
Then, loss at maximum efficiency 2 2. Saturation / non-linearity of core material
— 1%
= x? I:,cufl Z\ 39.(c)
3 2 g
b gzg 31600 % Given : R, °sR, =100 ° 5W
(; - =
© o o o
= 900 W % R, °sR, =150 ° 15W
M
)
o]
o
‘.‘f
$
61

Now, maximum efficiency, RR, _ 1003150

R — -
A X3S 3pf %! R,+R, 100+150
T Hiis
max — (x 38 3pf) +2p, jit _
' <§§ = 60W
332562100021 o+ )
4 ' Q dR (R1+R2)R2_R1R2_g R, g
= 3] ~ —_—Q = > =
%%35.631000318+(23900) dR, (R, +R,;) cRi*+R, -

Nl

¢
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R (R,+R,)R,-RR,

oO: O

_é R1
=z
(}R +R

R, = (R,+R,) 1R,

Standard deviation of R

4

& 150 8. 4 100 8.
£€100+1502 ~  £100+1502

[81_144
= /[—+—=3
25 25

\ The resultant resistance = R ° s,

=60 £ 3W
40.(a)

1%310
2.5

=4%

Limiting error =

41.(b) Standard deviation (s)

_ \/d12 +d§ +d§ +))d120 n
n-1 ’

where d,, d, ...

mean value.
. ad’
Y s=
n-1

\/(0.1)2 +(0.1) +>>+(0.1)° (10 tmes)
10-1

s =0.1054

I Rm Rext
42.(c) -—i—@—www—a

P
<

e

—
»
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(Test - 14) - 24 December 2017 (7)
V = | (R, +R.,) ..(1)
and l; = full scale current in volt meter
Vm
\ k=R ..(2)

From (1) and (2), we get

v
v=tRatRL) L3)

m

With 100 kW external resistance, meter reads
440 V i.e. V = 440, putting in (3).

440
R

m

v V = (R, +100310%) (4)
With 100 kW external resistane, meter reads
352V

ﬁ(Rm+1003103)
R

m

Y V =
Hence

R, +100310° _440 _5
R, +10310° 352 4

Y 4R+ 400 x 103 =5R_ + 50 x 103
Y R, =350 x 103
Now, finding the V' across combination by

putting R value in eq (4)

440

V 3
350310

(35031o3+1031o3)

ﬂ3360 =452.57V
350

For 40 kW external resistance,

V
v = —™ (350310°%+40310°
\ 3503103( )
) 452.57
= 2~ 3350=416.15V
Y Vi 390
(c)

Thermocouples are from frequency errors and
hence they can be used over a very wide
range of frequencies. Their accuracy can be
as high as 1% for frequencies upto 50 MHz.

(d)

Reactance of pressure coil
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45,

46.

M

= 2p350310310~% = 3.14W

Pressure coil phase angle = b

=0.000897rad

Power factor of load, cosf=0, f=90

\. The error in the wattmeter at rated VA
rating

= Vlisinftanb
=150 x 20 x sin90° x 0.000897

= 2.691W
(c)
7 :(c)
P, = 327.84W, P, = — (-87.84W) = 87.84W
0
f = tan” f A -(R)f

1+ (P2)

_1a[ 327.84 - (87. 84)
327.84+84.84 3

tan™'8/330.577¢
tan-' [0.999]
45°

\ power factor of the circuit is

cosf=cos45 =0.707.

(b)

Let V and | be the phase voltage and phase
current respectively.

Case | : The wattmeter measures the power in
one phase.
\ VI cosf = 11.08 x 103
11.082310° 08
cost = 400/y3=230
sinf = 0.6

When the current coil is connected in the R—51.

phase and the pressure coil is connected across
the yellow and blue phases, the reading of the F

wattmeter =V, |, cos (90" - f)= /3 VIsinf.

J/33800/4/333030.63107°
14.4 KW.
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49,

50.

m
F=Y
N

—_
Q

~

Power consumed by load
240%20x0.8
3840W

measures the loss in the
this connection.

I’R, = (20)* x 0.05

1.  The wattmeter
current coil for

Loss in current coil

= 20W
\ % error = 0 3100% =0.52%
3840
2. The wattmeter measures the loss in the

pressure coil circuit for this connection.

Loss in pressure coil circuit

(c)

The electrostatic instruments can be used
both on a.c. and d.c.

There are no errors caused by stray
magnatic fields as the instrument works on
electrostatic principle.

They have no frequency and waveform er-
rors as the deflection is proportional to
square of voltage and there is no hysteresis.

These instruments draw negligible power
from the mains.

The initial current drawn by them when con-
nected across dc mains is the charging cur-
rent which dies down gradually depending
upon the insulation rsistance of the meter.
On a.c. operation, current drawn depends
upon the impedance of the meter circuit. The
currents drawn on a.c are fairly small and
therefore power requirements of electrostatic
instruments are quite low.

(b)

Precision type of wattmeters are not pro-
vided with shields in order to keep down er-
rors caused by eddy currents and to avoid
the small d.c. errors which may be caused
by permanent magnetism of the shield. Such
waltmeters use an astatic system.

(a)
(d)

Impulse response = at (step response)

() = [-05(1+ )]

Y h(t)=e™
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52.

53.

1
s+2

So, Hy(s) =
Given, h,(t)=e™

1
H,(s)=—
So, Ha(s) S+

Since, both blocks are cascaded.

Hence, transfer function of cascaded

combination,

i 1
(s+2) (s+1)

H(s) = H.(s) . H(s) =

(c)

The transfer function of the given system can

be represented as

Vi(s)—| Ti(s) F—{ G(s) |—>{ Tols) |—>Va(s)

1
__sc _ 1
Where, T,(s)= =
R+ | 1+SRC
SC
i
__sc _ 1
Ty(s)= =
R+ 1 1+SRC
SC

G(s) = 1

Hence, transfer function of the given system is,

1
T(s) =T,(s). G(s) . Ty(s) =

(b)

Characteristic equation for the given system,

1+ G(s) . Hs) = 0

Y 1+ 16 =0

s(s+4)

Y s?+4s+ 16 =0
w2 =16 Y w, = 4 rad/s

2ew, =4Ye= 4 _o0s
2w,

n

So, resonance peak will occut at

wr:m%V1—2e2:4-1—223%8
g -

(1+SRC)?
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(3]
N

a
(3]

a
[<2]

= 2\/5 rad/s

4
V2

. (b)

Transfer function of the given network is,

1
Vo(S)__sc __ 1
V(s) R+i 1+ SRC

SC
— The network is phase-lag network as the
phase of output voltage lags the phase of input
voltage for sinusoidal inputs.

— It is a low-pass filter, as it allows to pass low
frequencies but attenuates high frequencies.

— It is an integrating circuit, as the output voltage
is integration of input voltage.

- (a)

Given, network is a phase-lead network with
Lower corner frequency,

y=—=——=>5radls
T 0.2
Upper corner frequency,
5 —i:L:ZOrad/S
aT 0.05

The maximum phase-lead T, occurs at mid-

frequency w, between upper and lower

frequencies.
1e 310 81 00
\logqgw,, = —glo —§+lo =
910 Wn 28 910%1.9 91oaaT9H
1 1 2
W = = =——_=10rad/s
VaT 15, 02
4
. (c)
20
C(s) _ (s+1)(s+5) _ 20
R(s) ‘I+L s? +6s+5+20
(s+1)(s+5)
Cs)_ 20

R(s) s?+6s+25
Characteristic equation is
1+ G(s).H(s)=0

Y s2+6s+25=0

W, =25 = 5rad/s
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and, 2ew =6¥e=0 = 8 _og : =gPAP)AQEA[PAQAQ)]
2w, 235 2 .. .. ..
s =[AQ]AIPAO0]
Time taken to reach the steady-state % B
g =QAP
t=4T= 4 8 __
W, = =QP+QP
and period of oscillation = 2p E
p Wy 0 =P :Q
o
So, number of oscillation completed s =PAQ
a4 % 61. (b)
& 0 _a2 =
SGWn-_ 4 owpV1-e" 4,08 8 k¥ pA B C D)= S(1,346911,12 14)
a2po  ew, 2p 2p 0.6 3p 3
33wa 5 K-Map:
¢d~ § ABCD L y
57. (c) g B\ CD\CcD cD/CcD
Y
i D— = I
F I B
Y % \1\ ﬂ/
e = oAl d 1N
F=XAY=XY+XY=X:Y 3 AB W}\
58. (b) o { 1
o
8 [ —
Since, 2" 2N § So, F(A, B, C, D) = B+D=BD
Where, n is no. of flip-flops ; i.e. function F is independent from two variables.
N is MOD. = Gafe)
Here, 2" 2258 .
. -9 Y
Y n §
59. (d) [
Truth table for J-K flip-flop, 2
= So, the minimum no. of 2-input NOR gate = 5
J K Qn+1 E
0 0] Q g 63. (b)
0 1] 0 2 64. (d)
10/ 1 Z 65. ()
— © .
111 Q, 3
Ko ;
Here, for given sequential circuit 5 The gradient
§ CHr. . ra
L, K J K JK[|QQ Q ¥ Dr—u—xax+way+u—zaz
— 9
mtall: 10 01 01000 & 47 a4 oy
CLk-1: 1 0 01 0 1|1 00 g X2 +y2 + 22 X2 X2 +y2 +22 y
ClLK22 1 0 1 0 0 1|1 10 & 1 2z .
Q— +—0 a,
CLK-3: 0 0 10 1 1[1 11 X2 +y? + 22
60. (c) b xa,+ya, +za,

M

F=[1AP)APAQ)]A[PAQ)A(QAD)

=gPAPAQEA[PAQ)AQ]

IES MASTER
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i (unit vector)
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66. (d)

In cylindrical coordinate system,

. G 1 u
Divergence, B0V = ——(rV,)+—

1V Y,
r uf uz

rur
G s
1AV, :1lgr0r(2+sin2f)ﬂ
rur
+1OL[rsinfcosf]+L[32]
r uf pz

%02r(2 + sin? f) +%0r(cos2 f - sin’ f) +3

4+sin’fF+cos’F+3 =8

67. (c)

Since, P(D=r

\’(DO(eOEk)-‘: r

A
\r=¢,DIE

eoizbﬂ(rzbkbre’)

re pr

& OrizOk05r4 = ek

68. (c)
-d, d, -d,
«— — «—
z—axig
+S —-S
69. (c)
70. (d)
71.  (a) The phase angle criteria is one of the two

72.

e

criteria for the circuit to behave as an
oscillator. According to phase-angle criteria
for oscillation, the total phase shift around
the circuit must be 0°

(d)

Given, circuit is a summing amplifier.

R

Voa =2 Vo ==V,

oa
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R
V,, =-—V, =-V,
ob R b b

3 R § R/2
V., =31+ 53 3V =V
"8 R/22 R+R/2 ©° °°
Similarly,
Vod=Vd

So, from Thevenin’s theorem,

Vo = Voa + Vob + Voc + Vod
=_Va_vb+vc+vd
=—1-2+3+4=4volt

(b)

For OPAMP

Output voltage, Vo = AV = A(V,-V,)
Where, A = Gain (constant)

But the output voltage cannot exceed the
positive and negative saturation voltages.
The saturation voltages are given by an
output voltage swing rating of OPAMP for
given values of supply voltages.

(c)

(d)

A Bernaulli random variable takes values
of 1 and 0 with probabilities as P and (1
- P).

Suppose Bernaulli random variable is
denoted as X, then

variance

s? =

Ay 2 R 2
EEX*? - {EpXg}
E[X] =uy = 1P +0-(1-P) =P
E[X} =P12+(1-P)-02=P
\ Variance s®> =P — P2 = (1 — P)P

(b)
Binary erasure channels is used for
repetition of signals

(d)

We have channel capacity

a, S
C = Blog%1+ﬁ9bps
C = Blogl=0bps
%— 0 as N> S
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8. (b) ? Here, m(t) is 90° out of phase to m(t)
Given n(t) =n.(t)cosw,t +n (t)sinw,t g which is generated using Hillbert
'E, Transform. Hence, it contains quadrature
envelop E(t) = ln2 (t) +n2 (t) % component of message signal.
c s @
g 84. (d)
n(t) and ny(t) are independent random = Synchronous detector is used for
variable E demodulation of AM signals.
So E(t) has rayleigh density %o 85. (b)
79. (d) 5
Bandwidth requirement of 00K is half of % dm t
bandwidth of BPSK é d dt Frequency
0. (b) g m(t) dt modulator [~ SPu(
. 3 Frequency modulator gives output s(t) =
Message Probability code S, N7
9 A, cos %pfct K “x(t)dt
m, 05 0 0.5 o 05 O
m, 03 10 03 1005 @& i x(ty = M
0.1 110 0.2 :| 11 % "0 gt
m, . . ®
:| — T R = s(t) = A cos gpft Kmt =PM
m, 01J 111 ) :
=S signal
N
4 )
Average length of code L = & PL; § 86. (c)
et
' 0‘51 Dynamic RAM circuit diagram
= 3
WL
0.53%1+0.332+0.13+0.133 % | L
= 1.7 bits [ ]
81. (a) ¢ ‘ i c
o <
For the AM signal with A = carrier § BL I ¢
Amplitude and m = Modulation Index é 1
Vo = A 1+m)=10V 2 . WL — Word
Viin = A (l-m) =4V 2 bine BL — Bit Li
D —_ 1 ime
N Vi ¥ Vi mA S Am + A - Am § Thus it has one transistor and one capacitor
Vm X d Vmin - 3
\ A = SRSV Z 87. ()
7
82 (b) % In 8085 microprocessor, the READY signal
) . _ ) o is useful when the CPU communicates with
Wideband phase shifter (Hilbert g a slow peripheral device.
Transform circuit) is very difficult to §
construct. However, narrow band phase fx 88. (b)
shifter can be realised for phase shifting &
of one frequency component. Hence, this " Successive approximation ADC take same
method is used only for generation Ofé time for any value within the full scale
single tone SSB signal. §_ value range. Thus, it will take 20 msec for
83. (c) %! conversion of 2V input.
SSB-SC signal is represented by: }J)ng
im(t)cos(2pf t) BA m (t)sin(2pf t) ‘L’uﬁ_ Stack is used for storing the program return
9 c c C =

M

Nl
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the execution of CALL instruction, the first”g N\ 20 -2[,=V,

L ’ . 8
step is ‘PUSH PC’ which S‘Fores .the return : 20 — 2 x 40.125 x 50 x 10 =V,
address on stack before jumping to the §
subroutine. € Y V. =16V
90. (a) 394, ()
MVI A, 10H; move data 10H to E Pulse width, T = 1.IR,C
accumulator ;;50
MVI B, 10H ;move data 10H to register B g = 1.1210210°350310~
BACK :NOP ; No operation ‘g = 550msec
ADD B ; add the contents of Bto A and §
store in A E 95. (a)
10H : 00010000 o Applying KCL at inverting node
10H : 00010000 $
2 V,-10 _V, -V,
00100000 : 20H 1 + 1 =0
)
and CY =0 &
s ] 10 +V,
RLC ;rotate the contents of A to left = Y V=7
without carry flag [o\\\
\ A = 01000000 : 40H and CY = 0 § 10Vo—w~ W
. . Q 1k W kW
JNC BACK ; jumps to BACKif CY =0 & 15V
[39]
After execution of RLC instruction 3 times, &% . >
CY = 1. So the instruction NOP will be § . —oV,
executed 3 times. g P _15V
™
¥
91. (b) o W
e L T 1kw
Size of 8K memory = 8192 bytes “g’ L 200W
= 2000 H £
Lowest address = 1000 H g KCL - 4
+ 92000 H g at non-mverting node
— 0001 H & V.-0 V -0 V_ -V
. ] P + P + p 0 — O
highest address = 2FFF H 2 1 0.2 1
1%
Z .
92. (¢) 2 Y vV, @2+5) =V,
5
Given circuit is balanced bridge hence no % As \Y = VvV
current will flow through diode. § " P
istor i V, +1
\ Current across 4kW resistor is I g v o +10 (2+5) = v,
3 \O
- ImA®9 3 A =0.6mA o ,
9+6 5 E: Y vV, + 70 = 2V,
o
9 . _
(b+1) i Y v, = =2V
I, = (b+1)l e
E B Z‘)j?é \ IL =
_ — — = B4
20 —430 I; - 0.7 - 1 x I 0 Eég v, -2 A= 10 mA
Y 19.3 = (430+51)1, o 200 200
I, = 40.125 ® H%. (c)
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“Excess holes” are created due to minority g amplifier is shown below :

The drop at low frequencies is due to

The minority carriers in the p-type and ° increasing reactance of C,, Cg or Cp,

n-type will move under the influence of

. . . . . . . =}

carrier injection in a semiconductor. It is & | gain|
. . Q -
the concentration of holes in valence band 5
e g, N
over and above thermal equilibrium @ Low freq. / Mid band freq. w
. [
concentration. i | »e
97' (b) ;] Band width

whereas its upper frequency limit is

electric field which COnStltl.lteS a drift & determined by either the parasitic
current called Reverse saturation current. 3 ...

é capacitive element of the network or the

98. (d) q frequency dependence of the gain of the

At high frequencies, transition é active devices.
capacitance must be as small as possible. &
A diode is driven to the reverse biased g 102. (d)
condition when it is desired to prevent§ o )

2 From the characteristics of diode

the transmission of signal.

If capacitance C, is large, the current to 8 I = 3.33(V-05) =333
be restrained by low conductance of § V - 1.665
reverse biased diode will flow through the @ or V. = 05+0.3I
itor. N
capacitor a \ Vo = 2sinwt-0.5-0.31
99. (a) g Hence option (d) is correct.
(o))
(=]
[39]
V. = 604/2sinwt % 103. (@)
\O
— 6072 - 24 3 Vg = 0
peak R, K Y Iy = I
- 20-1,32 =V
Y R, = 60224 _ o) a4 / o b
2. Y Vp = 20-432=12V
100. (c) 104. (a)

In fixed bias (I), the stabilisation factor
is much higher

The power drawn by the two supply
voltages

= 1 . . .
S (b+ ) = (power input to the collector circuit) —

in collector bias (I) it is lower than in (the power delivered to the load)

ce : F-126, Katwaria Sarai, New Delhi-110016 (Phone : ™

fixed bias and more than in voltage 2V, V.V 936.334 (4)2
divider bias = b R, _E = “s1 231
1+b - —
SHI = # and SH o 1 - 4010 - 2 - 2010 W
1+—C¢
Ry +Re 105. (b)
more the stabilization factor less the § 12-330.7 _
stability of the circuit. Hence the% Ipe = W‘l-lmA

—

decreasing order of preference of the
circuits given in question is

IT, 111, I

106. (d)

According to Barkhausen criterion;

101. () The frequency at which sinusoidal

oscillator will operate is the frequency
for which the total shift introduced, as a

M I E s M ASTE R Office : F-126, (Lower Basement), Katwaria Sarai, New Delhi-110016 @ Phone : 011-26522064
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107.

108.

109.

110.

111.

signal proceeds from the input terminals’g 112. (b)

through the amplifier and feeedback g
network, and back again to the input, is -%

. . P>
precisely zero (or of course, an integral @
U

multiple of 2p) and the magnitude of the %
loop gain must be unity. ;
() E
oy
0 — Vg — IgRg = Vg §
Y I, = g
Ve ~Vee _15-07 _, é
R, 7.15
Ve — IcRe = Vg =0 - 0.7 §
Y Vg =V + 0.7 - IR,
= 10 + 0.7 — 2 x 1.35
= 8V
(@)

The correct representation of n MOS in
enhancement mode is as shown in (a).

(b)

GaP — Green LightLIngt
GaAs — INfrared

GaN — Ultraviolet

AlGalnN — Blue and Green.

elhi-110016 (Phone : 011-41013406, 8130909220, 9711853908)

and hence it does not consume power
which is steady state (either ON or OFF).
CMOS consumes power just in the instant
when it switches from ON to OFF and

vice versa.

(d)

Length of diffusion is given by (for electrons)

L, = Dt

1,

ia Sara

{Office : F~-126, Katwar:

D
Also, H_n = X, V. (Thermal Voltage)
n e

\ Dn=m 'VT

n

Hence, L, =u, V.t

IES MASTER
e
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10
V.= HVZ ..(D)
V.-V, V.-V,
+ =0
1 10
g, 1y V.
Vid+—y=V +—2
& 10T ' 10
From equation (1)
0y U_y, v,

1 710 10
Y V,= 10(V,-V,)

\ The circuit 1s a subtracter.

113. (b)
Mixed signal y(t) =

A (t)cos prct.cos(prct + q)

A
output of filter = Em(t)cosq

p = P _AZcos?q
ou 4
[P, = Power of m(t)]
A?P
P, = —B
v 2
P
PO—;; = %cos2 q=0.5cos2q

14. (c)

The method of demodulation of SSB
assumes perfect synchronism between
local oscillator at receiver and transmitter
which can be met by adding a low power
pilot carrier to the SSB signal.

Also, due to phase error introduced by
local oscillator of the receiver, there is
phase distortion which gives rise to
Donald Duck voice effect.

115. (b)

Wideband phase shifter or Hillbert
Transform circuit is very difficult to
construct which is used in Phase
Discrimination method of SSB-SC signal.
Narrow Band Phase Shifter can be
practically realised for phase shifting of
one frequency component. Hence, it is
useful for generating single tone SSB-SC
signal.
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116. (b) g 120. (¢
8 . .
AM or DSB with carrier is non linear in § In FM, instantaneous frequency is given
strict sense. Any linear signal must only g by :
superposition theorem. For an AM signal ¢ f =f + K, m()
s(t) = A g1+ Kam(t)gcos(2pfct) , 5 = Maximum frequency of FM signal:
replacing m(t) by am, (t)+bm, (t) gives E f =f Kmt .
B
A, g1+ K, {am, (t) +bm, (t)}gcos2pf,t B =100 + 10x1 kHz
and this is not equal to: g f = 110 kHz
. % 121. (a)
A g1+K am, (t)gcos2pft+A, = ) _
‘ § In Phase Modulation, m(t) is used to
gl + K, bm, (t)gCOSprct g modulate phase of carrier, the
Superposition does not apply to carrier % instantaneous phase is given by:
component. § q t = 2pft Kpm t
117. (a) g 1 dq,
m? @ i T 2p dt
Total power in AM =P, =P, +P, — 93
2 X K, dm t
: a AT 2p dt
Where P, ——R = constant for the carrier § P
used ) Now, the derivative of a Triangular wave
§ signal is a square wave with maximum
m> b and minimum values as 4000 and —4000
Total sideband power =P, - changes § respectively.
with modulation index 3 dmt 4000
= t— o = —
Total power of transmitter increases with . cdt &
increase in modulation index. S o
“g" = f_ = 100q1 0° 2—q 4000
118 (a) & P
; f =98 kHz
. . 9
The input impedance, § 199. (b)
7. :z g% +JZ, tanbl 0 E Sinc function is defined as sinc (x) =
" Zy +iZy tan bI 0 .
¢ b R sm(px)
aw 0 ;
Here, tanbl = tanz——>31§ Z px
¢Ve = g
. in(1 in?(1
(g 42P31003106 _ . Hence f(t) =52-(100Pt)  sin®(100pt)
= an%w 9 = 100pt 100pt
= tan % Nyquist rate is determined by highest
p ¥/ .
-0 9 bandwidth/frequency component.
. ) For sinc (100t) — highest feq = 50 Hz
So. 7. =Zoaglo=7;=30+140W g For sinc? (100t) — bandwidth = 100
" ¢~ & Hz
)
119.  (d) Hence Nquist rate = 100 x 2 = 200

' b 4,

If only general expression of angle§é

it can be a wide band FM.

AS T ER
G

modulated signal is given for onewi
modulation, the nature of PM or FM <

cannot determined.
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Present SNR 30 dB
Desired SNR 42 dB

Hence, an increment of 12 dB
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Since increasing n by ont bit results'g _ S
: =4/(12140 )(48116
in 6dB increase in SNR. \/( ! )
So, to have 12 dB increment in SNR, = V12348156
we need to increase n by 2 = 24128 W
\ Desired n = 10 + 2 = 12
) ) ) Lo 143. (b)
Franctional increase in transmission
bandwidth At absolute temperature, intrinsic
semiconductor behaves like on insulator
_ 12-10 3100% = 20% as there is no free electrons available.
144. (d)
124. (b) 125. (b) 126. (a) . .
In intrinsic semiconductor, the total
127.  (b) 128. (c) 129. (b) electrical conductivity.
130. (d) 131. (o) 132. (b) Ss=s 45 n +ne
= =ne ne
133. (o) 134. (b)  135. (d) e 7h e h .
136. () 137. (c) 138. (a) Although the number of electrons in
conduction band and holes in valence band
139. (c) are equal in intrinsic semiconductor, the
140. (c) conductivity due to electrons is more than

The dominant mode is the mode with the

lowest cut-off frequency
Cut-off for TE,, mode is fo, = —2;
¢

TM,, cannot exist in a waveguide.

Cut-off form TM,, mode is
1
ea2+b2ﬂé
€ U\ f, <f,

2ab

T

Hence, TE.,, will be dominant mode.

141. (d)

' wavelength | =

For quarter wave monopole length =

l = @ =75
4 4
142. (a)
Given,
Zoe =  12140°W
and,  Zg,= 48T16° W

then, characteristic impedance

7 =

0 \/ZOCZSC
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145.

the conductivity due to holes. Because the
mobility of electrons is higher than that
of holes.

(@)

Alloying elements always increases the
resistivity of the metal to which they are
added. One reason behind this is, the
atomic size of parent atom and alloying
element, are different which leads to the
variation in the lattice parameter and
thus, the electron scattering occurs.

146.(d)

Relative limiting error increases as reading is
closer to the beginning of scale. Hence
reading of an indicating instrument is
advisable/desirable red full scale deflection.

147.(d)

148.
For the above system,
X=1

So, gain margin in dB

-_ -

A A
S ©

Tangent galvanometer and Raylight’s current
belance are absolute (Primary) instruments.

(a)

GM = 20l0g8 12 = 20109818 = 0 4B
¢ X~ ¢1=
(a)
(a)
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