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SUBJECT: Control Systems, Basic Electronics Engineering and
Analog & Digital Electronics
SOLUTIONS

01.

Sol:

02.

03.

Sal:

05.

06.

07.

08.

Sol:

Ans. (a)
Binary zero has unique representation in 2’s
this

complement  representation. SO

representation iswidely used.
Ans: (b)
Ans: (c)

Ans:. (¢)
The given dsate
01,001,001,00001,........

diagram  detects
Ans:. (d)
Ans:. (a)
Ans. (¢)

Ans:. (b)
(@), (c) arenot valid instructions .
SBI 98H = subtract immediate with borrow

09.

Sal:

10.

11.

12.

Sal:

SUI 98H = subtract immediate (no borrow)

Ans. (a)

XTHL exchanges the contents of L register
with the contents of memory location
specified by the stack, pointer the contents
of the H register are exchanged with the

contents of stack pointer +1

Ans. (a)
Ans:. (a)

Ans:. (d)

All EEPROM.
EEPROM’S are fabricated using NMOS
ICMOS, where as PROMS and ROMS use
TTL. Hence EEPROM’S have

are the properties of

bipolar
longer delays.
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13. Ans: (¢)
Sol: 64K = 2° =2%x2® (Coincident decoding)
=256x256

Each decoder is 8x256 side

14. Ans (a)
Sal:

—02

03

04

Total 9 input 4 outputs so ROM side =2°x4

(2" IPUS X 1o of outputs)

15. Ans: (¢)

Sol: both statements are correct

D D, Qo1 D; Qs

Clock |1 Q1—|- | i
Clock »Dl _|—' D> —|—> 1
Q Q, Q;

Down count

Up count

16. Ans (a)
Sol:
D QOm| Q| A|B
0|0 [0 |0 |X
0|1 |0 X|O
1/0 |1 |1 X
1/1 |1 |X]|1
\Q 9 @
A= D|lO X B= D| x 0
DI [ x> D& [ID
A=D B=D
5 Qn
Ts Q
17. Ans: (b)
Sol: f=AB+C

f = (A+C) (B+C)

To implement using NOR gates, go for POS

form.

B

e
) >
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18. Ans: (d)

By KVL
8-0.7-i-48-07-i=0
8- 1.4=50i

- 56
50
i =0.132
i =132mA
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14 Electrical Engineering

21. Ans (a) (B]
30dB =10log,;’
22. Ans: (d) (P]
Sol: (gain)gs =10l0g2/™ 3=log;;
= 10'09%0 @ — 103
Pi
=3dB
Po=10°x P,
- 3 —6
23 Ans (a) Py =10 3>< 1x10
Sol: C; = 1nf, C, = 10nf & L = 0.1uH Po=10"W
Po = 1ImW
ApCe_tonf o o
~ C, Inf ' Poinas =10 logy, = 0dBm
24. Ans: (d) 27. Ans: (d)
Sol: ———>] NL amplifier}—» 28. Ans: (c)
Sol: Ripplefactorin LC filter = ﬂ%
3 40°CL
The output frequency component For frequency of 50Hz
= nf]_ + mfz 1.194
ripplefactor (y) =——
pp =="c
25. Ans: (d) S0, it remains constant.
Sol: dA, =d—A L
A, A (1+AB; 29. Ans (a)
01 10 1 30. Ans: (d)
100 1000| 1+1000.3,
31. Ans: (d)
1+1000.p, =10 Sol: For an ideal feedback circuit to have
B, = 9 sustained oscillation the loop gain is 1. For
1000 practical feedback circuit the loop gain
varies from 1.01 to 1.05 (dlightly greater
26. Ans: (b) than one) for sustained oscillation.
Sol: gain=30dB
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32. Ans: (b) : Conductive negative region
Sol: Ru= STRE T : Zero junction (junction less)
ST (e, +p,)?g PIN diode: High speed switching
If pu>nu?, then Ry is positive
34. Ans: (b)
33. Ans: (d) 35. Ans: (d)
Sol: Zener diode: can be used as Voltage Sol: Fabrication of a buried layer n-p-n
stabilizer & Voltage reference. transistor, the processes involved are:
Tunnel diode: High speed switching 1. Lithography (Lithography)
: Micro wave switching 2. Oxidation
: Oscillator 3. Epitaxy
: Negative Resistance region 4. Diffusion

Gunn diode : micro wave oscillator
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36. Ans: (a)

37. Ans: (¢
38. Ans: (¢

39. Ans (a)
Sol: given x(t) = ae*
Auto correlation function R(t1,t2) = E [X(t2)

X* (t)]
Given random variable uniformly distributed
between -2 to 2
f(a)
14
-2 2

Rx(tl,tz) =E [aej"“l .ae‘j‘”tz]
— E<a2 kim(tl_tz)

2
- [I a’f (a)da} glolitz)
2

= %[a3 13f, et

— ﬂ ejm(tl_tZ)

3

40. Ans: (d)
Sol: C=Blog, (1+§j

=4klog, (1+7)=4klog, 22 =12k

Bandwidth is reduced

§x4:1k
100

to 25% =

S
C=Blo 1+ —
92( Nj

12k =1k log, (1+§]

S 4095
N
41. Ans: (d)

Sal: given continuous signal x(t) = 8cos200nt
Discrete time signal x(nTs) = 8cos200rnTs

42. Ans: (d)

Sol: Given circuit is shown in below figure.

W‘P

Vi(t) CI= Vo)

L I
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1
Vo(9) _ Cs _ 1
ACKEN Ls+é RCs+LCs* +1
S

CEisLCS’ + RCs+1=0

:>sz+§s+L—1C=0 ...... (1)

We know for standard second order
characteristic equation

S +2lw s+’ =0...... 2

¢ = 0 for undamped system

0 < ¢ <1 for under damped system

For system polesto beon rea axis, > 1
For system poles to be on complex plane,
£<1.

Compare (1) , (2) we get

o -t R
e 2\L
ForR =0=(=0
ForRle,Lle,Cle,Q:%<1

L
For(;>1:>R>2\/:

C

L
For(;<1:>R<2\/g

From all above conclusions

Statements 1, 2, 3 are correct

43.

Sol:

Sal:

Ans: (c)
SZ
2
CLTF=-2+1 __ S
N S S"+2s+1
2s+1

C.Eis+2st1= 0 = s= -1, -1 = system is
critically damped.
Order of the system istwo

..Both statements are correct.

Ans:. (d)

Root Locus plot is as shown below

‘K’ at break point = (a) (a) = a°

—a&=4
=a=2
S.8==-2

System is over damped for poles on real axis
i.,e0O<k<4only.

As two branches are there, so it is second
order system.

System to be under damped, poles should be
on complex plane.

S 4<k<oo.

So Statements 1, 4 are true.
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45. Ans: (b) ¢
Sol: R 0"
L W [ L
i |
C R, . It adds positive phase angle
° ° o Thesystemisaways stable asthe poleis
in LHP
TF = 15+1 a<l in
ats+1 « Itsmagnitude will vary with frequency as
| shown in bode plot
o a<l
e _1,T| . 1,2, 3arecorrect

46. Ans: (d)
Sal: All the statements are true. Therefore correct

It adds a dominate zero

Mg

I /7 Bode plot
>

option is (d).
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47. Ans: (a)
Sol: k = = (s(s+4)(s*+4s+8))
k = — (s*+85°+245°+329)

% = —(453 + 245 + 485+ 32): 0
S

=-2,-2,-2
s=-2isabreak point.

48. Ans: (a)
Sol: The compensator islead

oY ‘

J

-laz -1/z

on = V1x10 = 10 rad/sec

The maximum phase angle is obtained at

V10 rad/sec

49. Ans:. (b)
Sol: Lag compensator, pole-zero diagram

Fm
—o ‘ » c — dominant pole

Lag compensator decreases, g, bandwidth.

50. Ans: (¢)
sol; cLTF=S8 __KG
R(s) 1+KGH
CLTF :;
“ 1+KGH

CLTF _ 1

¢ 1+ KGH

e _ —KGH
H 1+ KGH

If loop gainishigh
KGH — «©
\SELTF — O, SgLTF — O, SﬁLTF — _1

51. Ans: (d)
Sol: M, =e™hee

p
€ = cosd

cos6O

. —mCoto

— e T[sine — e
52. Ans: (b)
Sol: Given signal flow graph is as shown below

Forward paths are

(R, X,, X3, X4,Xs,C)

two forward paths
(R, X,, Xg, Xs, C)

53. Ans (a)

Sol: lag
a>b
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Sol:

55.

Sol:

:10: Electrical Engineering
56. Ans: (b)
lead
a<b o | Sol: From RH criteria
-b -a | s |1 2 1
st 1 -2 -1 - AE;
b=0 s |(0-4 (0)-4 0- Row ofzero
G9=St2o1. 2 ¢ -1 -1 0 - AE;
S s |(0-2 0 —. Row of zero
.. Pl controller L |1
lead .
_ s—b | No sign change below AE so all four roots
a=-b o—
s+b -b | b of AE equation lieson jo axis.
AE=--25-1=0
(S +1)°=0
All pass system
Therefore 1,2,3,4 are correct
0
. k 4 Poles — jo —axis
TF from root locus is =——,
S(s+a)(s+D) 1 Pole - RHP (one sign change on first
where g, b are +ve column)
. Thesystemis 3™ order
« It hasbreak point between (0, —a) 57. Ans: (c)
o The system will be marginally stable for
> gy Sol: Gy =—2
some k (s-1)(s+2)
Thereforeonly 1, 2 are correct |
Ans. (a) -2 | !
Forward path going are H,G;, H,G,G2 So, G(s) i unstable
e L ' - H1Gy, -H,G,G
oop gains are 1G1, ~H2G1G2 cy G 10
« Both loops are touching loops so 3 is R(S 1+G() (s—1)fs+2)+10
incorrect . 10
s*—2+2s-s+10
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CE=+s+8=0

1|1 8
|10
L8

Thereisno sign changesin the first column
of RH criteria table. Therefore the closed

loop (0] isstable
R(s)
58. Ans: (a)
Sol:
R(s) + 1 C(s)
? aRCs !
Vo) . 1
V,(s) aRCs+1
1 1

k, =Lt sG(s)=Lts =—
$0 0 qRCs oRC

Iiz(XRC
Kk

\

€

£

59. Ans: (d)
Sol: Compare C(t) = ke “ sinm,t u(t)

Wegeta =6, mg=8

X, |18
-6
X |-i8

60.

61.

Sol:.

62.
Sol:

63.
Sal:

The radial distance o, =10rad/sec

c056:§:£=0.6
10

oq = 8rad /sec

Ans: (c)
Ans:. (¢)

e. = for step input
S 1+k, PP
A :
€= © for ramp input

\

S

e. = kifor parabolic input

a

Where
Kp= LtOG(s.),kV = LtosG(s),ka = LtOSZG(s)
For type 0- system, k;, = finite = esisfinite
For type 2-system, ky =0 = ex=0

ka = finite = e = finite
For type-1 system, k, =0 = e, =0
.. statements 1,2 are correct
Ans: (d)
System is under damped when poles are on

complex plane.

.. For 0.7 < k < 14 system is under damped.

Ans. (a)
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Engineering Academy 112 Electrical Engineering
Z1<p1<P2<2 It will produce —ve phase angle for sin input,
1, 3, 4 are correct.
lead lag
|
a : a I R 65. Ans: (c)
J I J ll
B Sol: Theplotisgivenfork=1
Prsfsz<p Fork=1
Ieaj A
o » Forp,=2=0 By >
P 4 Zi<py \*/_0'1
®»=0
lag [ Fork=2
o » Forp;=2z=0 4
2 TR >p,
-1
So, 1, 2, 3 correct. \_’/‘0'2 Thfsgr"’“eé‘urg;g' n

=0
64. Ans (b) . GM{ ocillations

Sol: Thecircuit is 1% order RC network For k = 10

~ 1 s
RCs+1
-1 >
Pole \/
‘ »=0
-1
RC
For k > 10

— For whatever RC value the pole location
isonrea axis

.. It will never produce oscillations.

— Since pole of the system is on real axis

and the system has only one pole.

=0

(-1, 0) is enclosed therefore system is
unstable.
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Sol- Controller Lead-Lag
ck Pole-zero plot: e ® |
Lead-lag |
1 10 R Plot: I / \
e T ~\\ m hd
-180° |-~ -
Filter: BPF
The phase plot of the system ® = 10, —90°
P P K4 @ Controller Lag-Lead
Pole-zero plot:
67. Ans. (a) +@—@+~‘
Sol: Controller Lead
: lag-lead
Pole-zero plot: ® | Plot:
read Filter: BRF
Plot: I /7 '
‘ - ] 68. Ans. (a)
Filter: HPF 69. Ans: (a)
Sol: CE=[sl-A|=0
CE=(+2s+1)(s+3)=0
Controller Lag =?+58+7s+3=0
Pole-zero plot:
70. Ans. (a)
71. Ans. (a)
Plot: lag
dv
I Sol: Slew Rate (SR) = —2{ ..,
‘ L Inideal Op— Amp Slew RateisVery high
Filter: LPF
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72. Ans. (a)
73. Ans. (¢)
74. Ans. (d)
Sol: Ex: Open loop system transfer function is
10
G =—— ....... (2),
s-2

System is unstable

H(s) = 1, closed loop transfer function is
C(s 10
R(s)

(2), system is stable.
S+8

By observing above two equations,

~.If open loop system is unstable, closed
loop system need not be unstable

75. Ans. (d)
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