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DETAILED EXPLANATIONS

1. (b)
Hybrid parameters are defined as:
VishyLhi+hyV,
Ly=hy L+ 1y V,

V- )
hy, = -1 = Reverse voltage gain

V.

211 =0

I .

ho = =2 = Forward current gain
21 g
L V=0

2. (d)
For an ideal transformer z-parameter does not exist
Vi=2Zyh+ 2y,

Vo= 2yl + 2y,
Vi _Ni_-D
Here, = = =
Vo2, Np L
N
= 12 = _N_lll
2
= I, = f(Iy).
So, Z-parameters does not exist.
3. (b)
Att=0"
o
s o AW +l A0)
v(07) 4F 0A
"L+ 403
1oV @) 4020V :
=
10
iL(O") = E = 25 A
0)=0V ’
(% )= f >
Att=0% vc(o+) =0 (0 =0V el 102 *
S - 10 (@) w0
(07 =,(0)=25A B
- s iL(0)
i(0%) tQz -
0,(0%) = —(4 Q)T 2
= —4x 25_ -5V =
2 -
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(b)

Average power absorbed by a load depends only on fundamental components.
v(t) = 100cos(wt) = 100sin(wt + 90°) V

Vil 100 x5

So, Pavg(load) = 2 COS¢ -

cos(90° —30°) mW
= 250 cos(60°) = 125 mW = 0.125 W
(a)

Initially, C,=5uFand Q, =17 uC
C,=CuFand Q,=0
Qr=Q,+Q,=17uC ...(i)

When C, is connected to C, parallely, the charge is transferred from C, to C,. However the total
charge remains equal to 17 uC. Due to the law of conservation of charge, for the capacitors connected
in parallel.

vV, =V,
A _ D
G G
0 _7
5 C

7

= Z=35uF
C=3 U

(b)

The degree of each node in a fully connected graph is equal to (n - 1).

(a)

For the given circuit L, =L, +L[,+2M

where M o< JL{L,
and L e N?
when number of turns get halved,
1
L1 = ZLl
1
r = =L
and L5 42
1 1 1
‘o= —Li+=-L,t—x2M
g =3hitye®y
, 1
Leq = Z(Leq)
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5 1 B 1
0 7 -
2n, /L. C 1
eq 2 —LeqC
2

8. (a)
From the given characteristics, it is clear that,
when V =0V (short circuit)
I=-3A
and when V=15V

I =0 A (open circuit)

Network becomes,

I
Network +
with _
independent Ise=3A

sources -
Voc =15V
Igo=-1=3 A

15

Ry, = 3 =5Q

and maximum power transferred is

Vic  (15)% 15x15

Prax = 4R, ~ 4x5 20
B 1w
4
9. (a)
Here X; =joL =jx 1000 x 102 = j
4 . 1 —j .
an = - = =-
¢ joC 1000x107° J
Zoy =1+ (X, |1 X9
U0 ) I Y
—j+] 0
I=0
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10.

11.

12.

13.

(a)

Here v(t) is negative means current direction is opposite in the coils

Mdiy (t)
UO(t = dt
di,(H)] ~ 16
dt

(b)

The time constant for RC circuit is

T=R,, Cy
here, Req =2Q
(4F+4F)8F) 8Fx8F
and = = =4F
9 (4F+4F)+8F 16 F
T=2x4=8sec
(b)
For a symmetrical two port network,
1T 2
Yuu =V
Ah =1
and A=D
(d)
. 1 42 .
i(t) = 8¢ A (given)
1 2 1

fts) = 8(S+%) T8(2s+1) A4(2s+1)

as per the question,

The KVL equation in the loop
1 1
Z = | R+— I
(R4 )i

S

(i)

ocopyright: MADE ERSY

www.madeeasy.in



MRADE EASY Electrical Engineering |

Test 22 25

1 1+ RCs
§=( Cs )I(S)

_Cc
I6s) = 1+ RCs)
Comparing with equation (i), we get

= 1=0.25F
4

and RC =2
1
Rx—= =
1 2
R=8Q

14. (c)
The fault is assumed to occur on the R-phase. Taking R-phase as the reference,

Phase e.m.f. of R-phase,

. 11x103
Ex = —j5 =630V

Zioqg =12+ 1.0=22Q
Zpeq =09+ 1.0 =719 Q

Zpeq =j0A+j3.0 =34 Q
For a line to ground fault, we have

AR N R
1270 72+ Z,+ 7,
6350
- = -j846 A
i22+19+34
Ve =Ep-LZy - 1,Zy - 1iZy
= 6350 + 846 (j2.5)
= 4235V

15. (c)
S, = 1000 kVA at 0.8 pf lag + 750 kVA at 0.5 pf lead
= (1000 x 0.8 + j1000 x 0.6) + (750 x 0.6 - j750 x 0.8)
S, = 1250 kW
So, pf of main is UPF.
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16. (b)
J = 9000 kg-m?
p=2
S= U 70.588 MVA
08 T
f=50Hz
o 2nf Anf
0, = 5=——0=—
P ps/s2 p
2
et 1yl L(4msY
inetic energy = 5 ) P
2
_ 1)(9000><16Tc2 ><50><50m] - 444132 M]
2 2
Inerti b= K.E. 444132 — 629
nertia constant, H = S 70588 _ °
17. (d)
For lagging pf; E<V
For leading pf; E>V
Since O o E
f

So, ¢ reduces at lagging pf and ¢ increases at leading power factor.

18. (a)
STATCOM has ability to maintain full capacitive output current at low system voltage. It is more
effective than SVC in improving transient stability.

19. (b)

Fault current
Relay current setting x CT ratio

Plug setting multiplier = PSM =

3000
PSM = 400

=———=15
05xX5x —
5

The operating time corresponding to PSM of 15 is 2.4 s
The time of operation of relay,
=24 x0.75=1.8 sec
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20.

21.

22,

23.

24.

(b)
We know that,

gmax = 2
&Emin d
40 _D
10  d
D =8cm
and D=d+2t
D-d 8-2
Insulation thickness, t = 5 = S =3 cm
(@
. . Zy -2
Reflection coefficient, I's ——— ; for-1<T'<1
Z; +7Z,

forI'=0;Z2 =2,
forT'=1;7Z, =
forl'=-1;27 =0

(b)

C /D

FACTS (Flexible AC transmission systems) controllers can enable a line to carry power closer to its

thermal rating.

(b)
In the End condenser method,
A=1+2Y
D=1
(d)
To have a shunt element i.e. y,, Y55 Yap OF Yy
Yy =Yt Yt it vy

Yio = Y11 Y12~ Y13~ Yua
Yy =-5+25+2+0=-05%0
Y10 = -05
shunt element is present
Yoo = Yoo = Y10 = Yo3 = You
-9+25+1+5=-05
Yoo = -05
Yo = Ya3 = Y13~ Yo3 ~ Yas
=-9+2+1+4=-2
Y30 = -2
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Yo = Yau = Yia ~ Yoa — Yau

=-9+0+5+4
Ya =0
Only bus 4 is not having shunt element.
25. (c)
ah 20+01P,,
ar,
aF,
b, = 16 +0.2P,

For economic operation
20+01P, =16+02P,
=-01P, +02P,
P, + P, = 200 MW

From equation (i) and (ii), we get

P, =80 MW
and P, =120 MW
But the limits of generator 2 is 20 < P, < 60 MW

P, =140 MW, P, = 60 MW

26. (b)
Reactive power, Q = Active power X tan ¢
=100 x 10% x tan (cos™ 0.8))
Q =75kVAR
The capacitor bank should supply
Q =75kVAR
75000
ph= 3 = 25 kVAR
Qph = V;hm Cph
c o= _

PR V2 xonf

C, = 2000 =238 x 10 F

2
3
l10><10 } 21t % 50

V3
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27. (b)
Volt the stri
String efficiency = o—age acToss e Sme -
n x Voltage across the lower most unit
n= 212 900
nx V2
vV, =V, +KV,
o I
K= q =1 c i,[
C
V,=2V, —] T 22kV
= ﬂ %100 C v,
2x2V, T l
Q
- x 100
4V,
= 0.75 x 100 = 75%
28. (b)
By putting R(s) =0
P, =-H,G,A=1,L =-GH,H,
C(S) _ —G1H2 _ —G1H2
N(s) 1-(-GyHyH,) 1+G;H,H,
If |Gy (s)Hy(s)H(s)|>>> 1
C(s) _ —GH, -1
N(s)  GHH; Hy
29. (d)
From the above figure
e G
R(s) s+1
C(s) G+s+1
R(s)  s+1
Comparing with
C(s) s+2
R(s) s+1
G=1
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30.

31.

32.

(b)

Characteristic equation: 1 + G(s)H(s) = 0
s> +2s+1+Ks?-2Ks+2K =0

s’ (1+K)+s(2-2K)+1+2K=0

Routh table is:

s2 | (1+K) (1+2K)
st (2-2K) 0

sY | (1+2K)

For stable system:

2-2K>0 = K<1

-1
and 1+2K>0 = K>7

for stable system: _71< K <1

(b)

Standard 2 order transfer function

o) = o _ 40000
) = 2 2t s+ 0l 52+ 5005+ 40000
C(s) 40000

R(s) ~ (s+100)(s+400)
For unit step input R(s)= 1
5
40000

s(s +100)(s + 400)

14 1
C8) = 5 7 3(s+100) " 3(s + 400)

Taking inverse Laplace transform

Cls) =

C(t) =1 _4 ooy 16_400tu(t)

3 3
(d)
Given, R(s) = s%
_ _R@)
E6) = 176
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SX—
S4

. 1000(s> + 4s + 20)(s> + 20s +15)

e, = limg_,o

1 3
s”(s+2)(s+10)

= lim 3

0 o] (5 +2)(5+10) + 10005 + 45 + 20)(5? + 205 + 15)

$3 (s +2)(s +10)

B 3 1
= 1000(20)(15) ~ 5000 > 10

2x10

33. (b)
* At ZG(jo) = 180° gain is -2 dB. Hence gain margin is 2 dB.
* At 0 dB gain phase is -140. Hence phase margin is
¢, =180° + ¢ = 180° - 140° = 40°

34. (a)
From the frequency vs magnitude plot

DC gain of transfer function:

T(s) K-m,% K-oafl
s =
2 +2bm, s+ 08 (02 —07)+ 280 o,

DC gain - S=0

K~co%

1= 2 = K=1
O‘)i’l
1

Resonant peak — M = ———==25
F To2gy1-¢?

0.4
E1-8% =

£=02

35. (d)
In derivative error compensation, damping ratio increases and settling time decreases.

36. (a)

State transition matrix:

s -2
o(t) = L - A)] <sI—A>=[2 S]
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(sI - A)?

o(t) = [—sinZt cos 2t |

37. (o)

s 2

1 s 2 _ 2+4 $2+4
2442 s -2 s

s2+4 $P+4

cos2t sin2t]

Controllability matrix,[Q.] = [B AB]

B

AB

[Q]

System is controllable.

Observability matrix

Q

CT

ATCT

Q

|

0 1
1 _1]=—1 Q.| #0
[CT AT CT]

Q, # 0 = observable

The system is controllable and observable.

38. (d)

Given H(s)

s2+2s+4

On comparing with standard 2nd order T.F.

o, = 2 rad/sec
28w, =2
£=05

First peak undershoot time
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39.

40.

41.

42.

43.

44.

45.

47.

w_ o
Py @ J1-82

= 27“ =3.62sec

24/1-0.5>

settling time:
—_— 4 —_—
* &o, 05x2

t =4 sec

()

Silver oxidation is slower than that of copper. It has a high resistance to oxidation.

(b)

Manganese ferrite is a 1 : 1 mixture of manganese oxide and iron oxide.

(b)

Here, X, =37 %1073

and H=10*A/m

So M=)(mH=3.7><10"3><104
=37 A/m

(d)

NaCl has rock salt crystal structure.

(c)

All of the above are applications of a superconducting material.

(a)
Unit of polarizability is F-m? or C-m?/V.

()
® 7 2 3
Power loss, W(t) = 5 €€, E-W/m

So, power loss is directly proportional to .

(a)

Oriental polarization is given by,

M
P~ 3kT
2
Where —3 ka = 0, called orientation polarizability.
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48. (b)
For 4-bit flash type ADC — Number of comparators 24 - 1 =15
49. (b)
A computer program that consists only of basic elemental commands.
50. (<)
Size of instruction is 24 bits.
Starting address of the program is 300. The size of instruction is 3 Byte long. So, the address is
always the multiple of 3 Byte next address is 600. If it also the next instruction of the program.
51. (a)
(35), = (23)1p
(63)g = (51)1
(87)10 = (87)10
(235)g = (194)y
Thus, 23+51+87+x=1%
x =194 -161 =33
(x)10 = 33 = (113),
52. (b)
Extern storage classes have global visibility in C.
53. (a)
Loader is part of operating system. So it always resides in main memory.
54. (b)
8255 is known as PPI (Programmable Peripheral Interface) and it is used for data transmission
between 8085 microprocessor and an 8-bit ADC.
55. (a)

Number of sets =

==

Let there are x words per block in main memory

fe—— logymx —

TAG SET WORLD

log, n/K) log,x

Number of TAG bits = log, (mx)— (log2 % +log, x)

(mK)
= log,
n
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56.

57.

58.

59.

(a)
For proportional load sharing:
Pu impedances of both transformer should be same on their own bases,
So, leakage pu impedance of 250 kVA transformer
= 0.05 p.u.

(d)
W, = Core losses of both transformer at rated voltage = 5 kW

W, = Copper losses of both transformer at rated current = 7.5 kW

Total losses (copper + core) of each transformer

_ 575 osiw

Efficiency of each transformer at unit pf

output
output + losses

= _ 20 =97.56%
250 + 6.25

(b)

demagnetization ampere turn per pole:
ATy 20°0(2, Z
P ) 180°( A 2P

P o _4 — o
ez: Eem —EX3—6

for wave winding - A =2

(ATd) _ 2><6(@>< 880)

P ) 180°\ 2 "~ 2x4
= 440 Ampere-turn

For neutralizing the demagnetization:

: . ATy
I E (field winding turns/pole) = Nl
I x 1100 = 440
I;=04A

(b)

60 kW

60 - 1 = 59 kW = rotor input
S x rotor power input

0.03 x 59 = 1.77 kW

Stator input

Stator output

Total rotor copper loss
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60.

61.

62.

63.

64.

Rotor copper loss per phase = 1.77 x % =059 kW

(0)
120f 120x50

N, = P 6 1000 rpm
speed at maximum torque ,
N,, =960 rpm
N;—N,, 1000-960
slip at maximum torque, s, = SN = Tooo =004
S
T 2s.s
We know, — =
Tmax s™+s,
2x0.04x0.05
T, = 2 e
s (0.05)" +(0.04)

T, =29.27 N-m
(b)

A double cage rotor has low starting current and high starting torque, therefore it is more suitable

for direct-on-line starting.

(b)

The direction of rotating field in shaded pole motor is from the unshaded to the shaded portion of

the pole.
(0
N Vv
Given, Al _ 4= A(P)
Ny p) Yy (p)
500
Also, Vy ® = \/5

0
VA(P) = NG = _\/5 =1154.70 V
For delta connection,

Secondary line voltage, V, ;) =V, =115470 V
()

120 x50
Synchronous speed, Ny = 3 =750 rpm
N,-N, 750-710
Slip, s = N. 750 =003

S

Electrical power input = 35 kW
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65.

66.

67.

68.

Stator copper loss = 1.0 kW

Power across air gap = P - Stator copper loss

input
=35-1=34 kW
Mechanical power developed,
P, =(1- s)Pg
= (1-0.053) x 34
= 32.186 kW
(a)
Given,
u, =50
W, = 41 x 1077
We know that, W= ol
Cross-section area, A =5cm?=5x10"%m?
Core length, l=25cm=25x%102m
N Reluctance = = 25x107
o CHEANE T Jom A 4107 x50x5x 107
Al Flux = —
50, U= Reluctance

500 x 4t x 10~ x50 x 5x 107
25%x 1072
= 0.628 x 104 Wb = 0.0628 mWb =~ 0.06 mWb

(a)

Series excited and should have polarity opposite to that of the next main pole in the direction of

rotation of armature.

()

* The curves obtained by plotting power factor versus field current are called as inverted V

curves.

e If the field current is made less than the normal excitation, the motor is under excited.

()
For an over compounded dc generator,
Percentage of compounding = voltage regulation

E -V I.R
%V.R. = x100 = | =42 |x100
PVR ( v ) (VJ

800 x 0.02

16
%V R, = x100 | = = =32%
v - (R0, )
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69.

70.

71.

72.

73.

74.

75.

()

Ty 25, 1

Tmax 531+1—§
srzn—4sm+1 =0

+.16 —
s = # =3.762,0.268

m

Neglecting the higher value

()

5, = 0.268

Gate circuit impedance of MOSFET is higher than that of BJT with lower switching losses.

(a)

The turn-on and turn-off time of SCR is dependent on junction capacitance value of transistor.

(a)

Given,

I, = 10 A; f = 5kHz
D = 0.5
C = 10 pF, L = 5mH

Peak to peak ripple voltage,

(b)

We know,

(b)

Circuit turn off time for 3-¢ full wave rectifier for firing angle o < 60°.

(a)

I,D 10x05
AV, = Lo T g0y
C  5x10°x10x10

L di

Qre = 3 ¢t

1 40 _6\2
= —x——x(2%x10 =
2% 790 < )* =80 uC

AT it =
— = _—
_53 ~_3 4_ 1w
Iy
+
40V=T R=12Q
Vo| |1 =240 mH
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76.

77.

78.

For step down chopper,

o(l1-a)V
Ripple current, Al = T

Maximum ripple in load current is observed at duty ratio = 0.50

1%
Maxi ipple is given by (Al = 's
aximum ripple is given by (Al) i fxL,
40 40
T 4x40x10° x240x107° 160 % 240

=1.042 x 103 A

(b)

If commutation fails, then some excess charge carriers are still present in the vicinity of gate
junction i.e. device did not regain its normal state. Then, for the next operation when anode is
made positive with respect to cathode, SCR will get turned on immediately before applying gate
pulse. Thus SCR behaves like diode losing its forward blocking capability.

(a)
For step down chopper without filter,
Output voltage is given by,

Vo= DV, + Z %sinnnDsin(nmt +0,)

=1 nm

Where, D = duty ratio
To eliminate nth harmonic, condition is
sintnD =0
nD =1
1

n

And to eliminate 5" harmonic
) 1
Duty ratio (D) = 5° 0.2

(b)

For single phase PWM inverter, distortion factor (g) is given by,

242sind
&7 2dn
Given, pulse width (2d)
2d =120° = n
3
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- M = 0.95493

21
7.7'5
3

Total harmonic distortion factor is given by

1
THD = ?—1 =0.3108

%THD = 31.08%

79. (b)
* For 180° mode square wave inverter, line output voltage waveform is quasi wave form,
V.= %Vs
e And for star load,
V ohase = % = %X%VS
Vohase = %Vs

* For 120° mode square wave inverter, line voltage waveform is six step waveform

80. (c)
We know,

Forward current gain, o = 0.97

B
and oc——B+1
So, o +a=p
o =B(l - a)
o 0.97
p= T-a 1-097 2%
81. (c)

Co = C1C2 _ 280A €,1XEn
AB C1 +C2 B d 8,,1 +87’2

100 30x10™* 4x6
X X

2%
36n 5x10° 10

= 25.46 pF
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82. (d)

Electrical potential at origin is given as

1 [&&&&&]

4me

n n B 1 I

1 1 1 1 1

= 9x10°x20x107°| =+ =+ —+=+= | =261V
2 3 5 6

4
83. (c)

Induced emf, e= N % =300x%x2=600V

84. (d)
Since vector V is solenoidal, therefore

V-V =0
. [f%+j%+l€%:|[(x +3y)i +(y - 2x)] + (x +b2)k |
1+1+b=0
=-2
85. (a)
Let us take the open circuit test,

For diode to be in ON state,
Vo> 07V

R VVVy

— (3.5
R+8kQ( ) >07 K

R+8kQ

R
8kQ
R

R >2kQ

<4

86. (c)

For the circuit given in the question,

B+1

S=—RC
1+P
Rp +Rc

_100+1

1+1OO><i
15

=294

\AAAJ
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87. (c)
For I, positive, we have D, = ON and D, = OFF
Vo =Ry L,
Vo o< i

For I negative, we have D, = OFF and D, = ON
: V, = Vp, = 0V (since the diode is ideal)
88. (b)
Apply open circuit test for the diodes and voltage across diodes are as follows:
D,—-10V, D,-5V,D,— -5V

So D, becomes on first

9.5kQ
Vx
0.7V
10V
l 0.5 kQ
V.=07+ (9—3) x05 =1.165V
10
This V, makes D, OFF and D; ON
9.5kQ
VO
1
0.7V 07V
10V
0.5 kQ 5V

—

V,=-07+5V=43V

89. (b)
R=P®Q,, S=PaQ,
Q,+1= S+RQ,
= (P®Qn)+(P©Q,)Q,
= (POQn)+(P®Q,)Q,
=PeQ)1+Q,)
Q.1=P®Q,
For P =0, Q,.1=0Q,
For P =1, Q .,=0Q,

Hence the circuit functions as T flip-flop.
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90.

91.

92.

93.

94.

(b)

K-map of given function f

yz Yz Yz yz

S, S, 00 wx I=0
ii ol wx| 1 | 1 | 1 Li=y+z
11 wx| 1 1 L=yz+yz=y 0Oz
10 wx| 1 1 |L=%
(d)
* 10 bit Ring counter is a MOD-10
160
so output frequency at w = — == 16 kHz
e The four bit parallel counter - MOD-16
16 kHz _ 1KHy

so output frequency at x =

*  Mod-25 ripple counter - Mod-25

1000

output frequency at y = 5 - 40 Hz

e 4-bit Johnson counter —» Mod-8

40
output frequency at z = e 5Hz

(a)

If either one or both the inputs are 0 V, the corresponding FET will be OFF, the voltage across load

FET is 0 V, hence the output is V.

If both inputs are ON, both M;, M, are ON and the output V(0) = 0V, it satisfies NAND gate.

(c)
(211), = (152),
2xx2+1xxl+1xx0=1%x82+5x8 +2x80
2x2+x+1=64+40+2
2x2+x-105=0

On solving = x=7

(a)

Let the capacity of fully filled tank is y litres.

Meter reading when tank is 80% filled is (110A0),,.

In decimal, 08y =1x12+1x125+0+10x 121 +0
= 20736 + 1728 + 120
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95.

96.

98.

99.

100.

101.

0.8 y = 22584
y = 28230 litres

(d)
To address 8K bit of memory we require 13 bit S.P.

(d)
Starting address = 1001 H
Ending address = 2016 H
Size of memory = (2016 - 1001)H + 1 H
=1016 H
= 4118 bytes

(c)

READY is an active. High pin used to interface slow peripheral devices with 8085.

(a)
The equation for AM wave is
Ey cos oyt + E cos o t-cos oyt

= Ex (1 + l;—mcos ,,t )cosa)Kt
K

(b)

4 e A _ 125-75
(d)
Given, m = 04
2
m
P.= P |1+—
, c( : ]
0.16
= P|1+—
()
= 1.08 P,
Pr—-P
Hence, Increase in power = TTCCXWO%
1.08-1

x100% = 8%

=25V
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102.

103.

104.

105.

106.

107.

(d)

(c)
For QPSK: M =4

Baud rate

(b)

=u(t)

Bit rate _ 34 Mbps
LogoM  log,4

=17 M symbols/second

Information capacity of a channel is directly proportional to bandwidth and inversely proportional

to transmission time.

()
Given, si

s0

Noise factor

(b)

Frequency of oscillation, 1,

(c)
Applying KCL at node V, we get,
V+—3+V++6+ V,
R R  R/2
4V,

V

+

Now, V,

150 pW, P =15uW
15 W, P, =40 mW
-6 -3
&x% _ 150><10_6 y 40x10 =066
P, Py, 15x10 15
1 _ 1
26 RC 2x3.14x+/6 x20x5.28 x107 x10°
615.3 Hz
2R
AVAVAVAV
R
0 L :I>——o v,
R

-3V 3V o—MW—
3y -6V o—\W\—9

4 R L

=R/2
2R >

(1 ?)“ -
3x 3L %:-2.25\/
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109. (c)
Deflect p - Ll
etlection, Y E,
.. Voltage applied to deflecting plates,
2dE,D
E, = a
L,
2x5x107° x2500x3x 10>
E, = - V=125V
0.3x2x10

110. (d)

Given full scale reading is 19.999 V, i.e., 4% digit DVM is used in 10 V range.

1
Resolution = mLleov (. N=4for 45 DVM)
= %xlOV=%=1mV
10 10
111. (b)
Given, Iypsp = 10A,V,, =01V
0.1 3
R, = 0 10107 Q
I
oo tep 1004,
Ipgpsp 10
-3
R, = —m 10107 4 4300
s m-1  10-1
112. (d)
i . CL-n’Cy
Distributed capacitance, C, = 21
n f—
fo _2f
where, n = E=7=2
C, = 220 pF; C, =10 pF
220-40 180
C= "5 "3 O
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113. (¢)
I
Iy
now, Ip
114. (a)
The deflecting torque is given by
T
ie. T.
As, deflecting torque
TC
Ko
0
Therefore, the deflection is 30°.
115. (¢)
RS
116. (d)

IR
1+g
B
f1+2 =4.3x(1+l)z4.3mA
B 50
5-(0.7) 43 4
°-(0.7) - 22510 =1000Q
R = R=73
BxAxXNXI

0.1 x 30 x 1073 x 20 x 1073 x 100 x 10 x 107
600 x 1000 x 0.1 x 10~

60 x 10°° N/m

Ko,

restoring torque

6 x 10 Nm

6 x 10° Nm

6x107°

=30°
2x107°

1% 10
R, = ————500 =199.5 kQ
I, ™ 50uA 995

There is no controlling torque acting upon the moving system, the currents being led into the

coils by fine ligaments which exert no control.

3
3

117. (a)

Given that, 1>

1
2n,JL(C, +Cs)
C, +C
C, +C
C,-9C,
Therefore, Cs

2m,JL(C; +Cs)
9(C, + Cy)
9C, +9C;

8C,
C,-9C, 800 pf—9x50 pf
L2 = e < 605 pf
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118. (a)
We need to find R and L,
R - RyRz  100kx5.1k 1.09 kO
* Ry 470k
L, = RRyG
= 51k x100k x 0.01 uF
=51H
The equivalent circuit,
1.09 kQ
2 o—AMW——TI——o b
51H
119. (b)
fr Horizontal tangencies
We know that, fx  Vertical tangencies
fro_ 4
6 2
fy = 12 kHz
120. (a)
Given, emf of standard cell, E;, = 2V
[, = 800 mm
Let, test cell emf is E,, l, = 850 mm
The voltage of any point along the slide wire is proportional to length of slide wire.
ie., E o |
E _h
E, b
E, = llel =@x2=2.125v
L 800
121. (b)

The magnitude of the limiting error for the voltmeter is
0.015x 100 = 1.5V
The limiting error at 70 V

15 100 = 2143%
70

The magnitude of limiting error of the ammeter is
0.015 x 150 mA = 2.25 mA

The limiting error at 80 mA is
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225mA
——x100 = %
S0 mA 2.813%
Therefore, the limiting error for the power calculation is the sum of the individual limiting errors
involved,
Therefore, limiting error = 2.143% + 2.813%
= 4.956%
122. (d)
CTFT
x(t) «—— X(f)
x(t + 4) ﬂ_) X(f) e+j8nf
crer L f ) +janf
X2t + 4) ¢——— EX 7
123.  (¢)

n| n "
() = (%j — ()" u(n) = (%) u(—n—1)+(§) u(n) - 2" u(n)

- & un=1)+( 5 | w7

(5)'u(-n—1) = ROC: |z]<5

1nu(n) ROC: |z]> ;
5 = b 4 5

(2)"u(n) = ROC: |z]>2
So, the ROC of the sequence x(1) can be given as, {(|z| <5)m(|z| >%)m(|z| >2)} = 2<|Z| <5.

124. (d)
If x(n) = &(n), then y(n) = h(n) = unit impulse response.

So, for the given system,

n+5
0; forn < -5
h(n) = k_z‘ é\)(k):{l; forn 2 -5
h(n) = {1,1, 1,1,1, %,1, 1,1,.... }

h(n) # 0 for n <0 = Non causal

3 | hw)

Nn=—oco

o = unstable

So, the given system is neither stable nor causal.
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125. (d)
X() = 3 xm)z”
n=0
Let, Y(z) = i (n+2)z

Takek=n+2=>n=k-2

Y(2)

i kz —ZZZx(k

Il
N
N
——
—
=~
Il
=

i x(kyz * ]— x(0)—z1 x(1)]

22[X(z) - x(0) - z7! x(1)] = 22X(z) - 22x(0) - zx(1)

127. (b)

Since x(n) is causal,

=
—
(==}
N—
Il

lim X(z)= hm X(2)

Z—> 0o 7150

. 32-3z71)  3x2
- lim — - = =
150(8-2z7)(2-2z7) 3x2

128. (¢)

We know that,
jognt —jwont
L] i

a, = %'T[x(t)(cosmont)dt = %ix(t)li 5

_ %[ [x(t)ye ™ at + [x(t) e_j‘”(’”tdt}

T T
a, = C, +C_,
[By the definition of exponential Fourier series coefficient].
129. (¢)
uln] u[n + 2]
LTI T
0 1 2 3 n -2 -1 0 1 n
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x[n] (u[n + 2] - u[n])

130. (d)
The signal x(f) is a power signal. Hence its energy is undefined.
131. (d)
The Fourier series expansion of a periodic signal is also periodic.
Among the given signals, x,(t) is not a periodic signal.
132. (d)
flx) = 36-4x>
Atx=0,f(x)=0
- fhas absolute maximum at x = 0
atx =3, f([x)=c
- fhas absolute minimum at x = 3.

133. (d)
For a non-trivial solution of homogeneous system of equations,
Al =0
21 2
A=11123
4 3 b
5 1 3 1 1 3 + 11
30 4 b a3 =V
20-9)-1(b-12)+23-4) =0
2b-18-b+12-2 =0
b =
134. (¢)
(A7 = A
135. (a)

Substituting y = ¢™* , we obtain the characteristic equation as
m?>-m-12 = 0

(m - 4) (m +3)

m = -3,4

Il
o
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136.

137.

138.

139.

The two linearly independent solutions are ¢** and e

y(x)
(b)

|z +1]
la+ib+1]
(a+1)+ ib|
(a+1)2+1?
Centre (-1, 0) radius 1.

(d)

After one iteration, Yq

A

(b)

lim
x—4

(d)

&y (dy)
~ TY 4 Y3
Given, 12 i Yy
A.E. is m2-4m+3

-3¢ . The general solution is

A e + Be3x

m R R R

-2xy?

yoﬁ-h[—Zxoyg]
1+03[-2x0x12 =1

1
¥o + 5% (03)] 2xqy5 ~ 23y |

1+ 0.15 [-0 - 0.6]
1-0.15 % 0.6
0.91

lim?)—\/x+5X3-|r\/x-|r5
x4 x—4 3+Jx+5
9—(x+)5)

(x—4)(3+x+5)

—(x—4)
(x—4)(3+x+5)
-1 1

=—==-016
3+J9 6
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140.

141.

142.

143.

144.

m-3)y(m-1) =0

m=1,3
CPF.is y = Ae*+ BeX ie, p=1,9q=3
So, p+tg =1+3
=4
(b)
Given, flx) = x3-9x%+24x + 10
f'(x) = 3x2-18x+24=0
x>-6x+8 =0
(x-4)(x-2)=0
x =24
f7(x) = 6x -18 =6(x - 3)
f”(2) = -6 = x =2is local maxima

f”(@) = 6 = x=2is local minima
Global maximum value of f(x) = max[f(1), f(2), f(6)]
max[26, 30, 46]

46

(©)

JVR)? + (V- Ve )?

<
Il

(a)

Mho relay has inherent directional characteristics, thus least affect by frequent power swings of

long transmission line.

(a)

Due to saturation and hysteresis magnetizing current will be non sinusoidal for sinusoidal flux

and sinusoidal supply.

(a)
For a 1-¢ half controlled,

IPF = La +0)
(T — o)
22
For 1-¢ full converter (IPF) = ——cosa

T

So, semi-converters have better power factor on the line side.
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145. (¢)
In LLG fault, Ve = Vro = Vo
and I = 3 Iy
So statement (I) is true but statement (II) is false.
147. (a)
* To add SCRs in series, their I-V characteristic should be as close as possible.
* Although practically SCRs in a string have leakage current and hence unequal voltage division
takes place.
148. (b)
Both the given statements are correct but statement-II is not correct explanation of statement-I.
149. (a)
Complex poles and zeros exists in pair. They don’t have any effect on root locus on real axis as
the angle contribution on real axis by the pair is 2 radian angle which means 0° angle. Hence, it
cannot change the phase of the system.
150. (c)

Temperature should be less than the transition temperature.
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