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Question Number : 1 Question Id : 7715134056 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

(s+10)° @I HobH W ®UIdY Tdl U

1
(s+10)

Find the inverse Laplace transform of

o

t6 -10t

tSE—lﬂt t‘l-e—l[]r (t—10}49_1{]t
€ — — (
120 24 24 720

(a)

Options :
1.a
2.b
3.c
4.d

Question Number : 1 Question Id : 7715134056 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

T e S B

Find the inverse Laplace transform of .
(s+10)5

(b)

120 24 { ] 24 ( 720

(a)

Options :
1.a
2.b
3.c
4.d

Question Number : 2 Question Id : 7715134057 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



@ Weh d THaad @1 a8

Addition of an integrator in a system

i. ®IF ™1 ¢ Bl TNl §/Increases steady state error
ii. ™15 ¥G®1 Ff¢ DI UK 8/Decreases steady state error
iii. ®UQ AT @1 FeIdT §/Increases stability margin
iv. @I FA1 @I 9erdl §/Decreases stability margin

fofafed § ¥ oH-w @ §

Which of the following is true

(a) PY/Statement (i) (b) ®Y/Statements (ii) Td/and (iii)
(c) ®Y/ Statements (i) Td/and (iii) (d) DY/ Statement (ii) Td/and (iv)

Options :
1.a
2.b
3.C
4.d

Question Number : 2 Question Id : 7715134057 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

% Wl § TH&ad @1 oig

Addition of an integrator in a system

i. WIS @R T DI Tl §/Increases steady state error
ii. ™13 ¥G®1 F¢ DI YK 8/Decreases steady state error
iii. @0 A 1§l §/Increases stability margin
iv. ®Ifd AT $I 9erdl §/Decreases stability margin

fafofed § ¥ oH-w @ 8

Which of the following is true

(a) DY/ Statement (i) (b) ®Y/Statements (ii) Td/and (iii)
(c) @Y/ Statements (i) Td/and (iii) (d) ©Y/ Statement (ii) Td/and (iv)

Options :
1.a
2.b
3.C
4.d

Question Number : 3 Question Id : 7715134058 Question Type : MCQ Option Shuffling : No



Correct Marks : 1 Wrong Marks : 0.33000001311302185

s2+5-6
524542

e,/ el & fou fgfafed @ O oH-91 981 82

sZ4+s5-6

s245+42

Which of the following is true for the system

(a) AGH WU, ¥T5 YU/ Minimum phase, stable system

(b) “gAdH WU, ™S WUIEl/Minimum phase unstable system
(c
(

Options :
1.a
2.b
3.c
4.d

Question Number : 3 Question Id : 7715134058 Question Type

Correct Marks : 1 Wrong Marks : 0.33000001311302185

s2+5-6
524542

foren et & fou Fofofed & @ o9-w 98 8

s2+s—6
s24s5+42

a) AGH WU, W3 YU/ Minimum phase, stable system
TAqH WU, 3R UG/ Minimum phase unstable system

Which of the following is true for the system

(

(b)

(c) R gIaH WU |5 YUIcil/Non minimum phase stable system
(d) TR GAqH RO RS YUIKl/Non minimum phase unstable system

Options:
1.a
2.b
3.c
4.d

) TR gAq" @RU RIS WUICH/Non minimum phase stable system
d) IR <TAGH WU RT3 HUTEl/Non minimum phase unstable system

: MCQ Option Shuffling : No

Question Number : 4 Question Id : 7715134059 Question Type : MCQ Option Shuffling : No

Correct Marks : 1 Wrong Marks : 0.33000001311302185



dE®T Uumer & duiel B ... ... .. o gRviftg e

Lagrangian of a mechanical system is defined as

(a) WUMGHt @1 & SHulil/ Total energy of the system
(b) M@ Foll T4 faug FHei 7 R
Difference between kinetic energy and potential energy
(c) d Tfdd SHwil/Total kinetic energy
(d) o fqud Fwl/Total potential energy

Options:
1.a
2.b
3.c
4.d

Question Number : 4 Question Id : 7715134059 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

dfE®! Ul & adiel . ....... o givvifig o mar @

Lagrangian of a mechanical system is defined as

(a) WUMGHt @1 & SHulil/ Total energy of the system
(b) M@ Foll T4 faug FHei 7 R
Difference between kinetic energy and potential energy
(c) d Tfdd SHwil/Total kinetic energy
(d) o fqud Fwl/Total potential energy

Options:
1.a
2.b
3.c
4.d

Question Number : 5 Question Id : 7715134060 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fedta #0 worell & gaf (o) @ Sy Guad ¥ Ukd fea w8l ga fdg @ fgd
TN & T (Ud) T Siediel W IS dRdlad e Y 120° BT IV (dHGd fezm H)
&t g1 afe yureh &t Wipfad agRi 1 rad/s g ot srafed widfad gy ... .. Rl

Poles of a second order system are represented on the complex plane. The angle made by the
line joining origin to the pole in the second quadrant makes an angle 120° with the positive

real axis measured in counter clockwise direction. If 1 rad/s is the natural frequency of the
system, the damped natural frequency is

(a) (b) (c) (d)

"‘—\_
"lel
| =

Bl | =
|

Options :
1.a
2.b
3.c
4.d

Question Number : 5 Question Id : 7715134060 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

fadta %9 worel & gaf (o) @ SEY GHGT § WA feE T gl g9 fdg @ fgdl
T & 4d (O T SlieHdrl 1 $HED dRaiad e § 1200 1 B0 (dHEd 63 H)
Sl 81 IS oIel 31 Wiplad afd 1rad/s & of Sramfed WHlad @R ... .. Rl
Poles of a second order system are represented on the complex plane. The angle made by the
line joining origin to the pole in the second quadrant makes an angle 120° with the positive

real axis measured in counter clockwise direction. If 1 rad/s is the natural frequency of the
system, the damped natural frequency is

.‘r'_\_
v | S5

(a)

Wl | =

(c) (d)

B | =
e |

(b)

Options :
1.a
2.b
3.C
4.d

Question Number : 6 Question Id : 7715134061 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



(s+2)(s+3)

T IR v d@g #, oFd # fowaa srawrell aman fig p & axafda sy
3 e 2l p B xS A R
(s+2)(s+3)
s2(s+4)(s+6)

intersects with the real axis at point p. What is the x-coordinate of p.

In the root-locus of the system — , the asymptotes to branches extending to infinity

(a) -2.5 (b) -5 (c) -75 (d) -10

Options :
1.a
2.b
3.C
4.d

Question Number : 6 Question Id : 7715134061 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ffﬁ})(*fﬁ b v do 1, o 7 R orioend w g p & T oy

¥ R A Gl p T x-9H90F | 2
(s42)(s+3)

s2(s+4)(s+6)

intersects with the real axis at point p. What is the x-coordinate of p.

In the root-locus of the system the asymptotes to branches extending to infinity

(a) -2.5 (b) -5 (c) -75 (d) -10

Options :
1.a
2.b
3.c
4.d

Question Number : 7 Question Id : 7715134062 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fofofe & § oF-w1 e 2 TR ©@ aen ®UR & d9 & d6y B mia g1 T
Jie R g

Which of the following equation is a relationship between z transform and Laplace transform.
T is the sampling interval.

sT sT

(@) z=e" (b) z=e {c) 2= i_fr (d)z = 1—525.1

1 I+

Options:

1.a
2.b
3.C
4.d

Question Number : 7 Question Id : 7715134062 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

fofifed # ¥ $F-9 Thexu 2 TUR @ TWY TUR & d9 § G943 gl ¢l T

Jie R g
Which of the following equation is a relationship between z transform and Laplace transform.
T is the sampling interval.
142 -2
(@) 2=t b} =™ (C) z=—2% (d)z=—%
1-= 14=
2 2
Options:
1.a
2.b
3.C
4.d

Question Number : 8 Question Id : 7715134063 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

9l [q0 Q1 92 q3) @1 Sy @B, W& g, AW 9D go

What is the conjugate of the quaternion [Jo q1 92 q3] where qq is the scalar component.

a) [1/q0 1/q1 1/q2 1/g3]
b) [-1/q0 -1/q1 —1/q2 —1/g3]
)["% —01 -G —q3]

(
(
(c

(d)[90 —91 —q2 —03]



Options :
1.a
2.b
3.C
4.d

Question Number : 8 Question Id : 7715134063 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

aqrlt [qo 01 92 93] 1 UER @R, Tl g, AT WD {2

What is the conjugate of the quaternion [Jo q1 92 q3] where gj is the scalar component.

@) [1/q0 /a1 1/q2 1/g3]

by [-1/q0 —1/q1 —1/q2 —1/g3]
(¢)[~9 —q1 —G2 —q3]

(d)[9% —91 -9 —4q3]
Options :

1.a

2.b

3.c

4.d

Question Number : 9 Question Id : 7715134064 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



x W@ k& oaRsl ¥ g Uumel o o e 7 9 o3 oy @ 8

For a system with states x and x which of the following trajectory is possible?

¥ i
Q | x | Q
(1) (2)

(a) W9Y (1) Y44 B/ Trajectory (1) is possible

(b) T9Y (2 1v'illfi % fTrajectorv(") is possible

(c) Ml oy ( 2) 9yd &/Both trajectory (1) and (2) are possible
()MMWW%WWW(L)@(E)HW%

Trajectory (1) and (2) are possible depending on the system that generates the trajectory
Options :
1.a
2.b
3.c
4.d

Question Number : 9 Question Id : 7715134064 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



x W@ k& oaRsl ¥ g Uumel o o e 7 9 o3 oy @ 8

For a system with states x and x which of the following trajectory is possible?

¥ i
Q | x | Q
(1) (2)

(a) W9Y (1) Y44 B/ Trajectory (1) is possible
(b) W9y (2 Eillfi% fTrajectorv( ) is possible
(c) Ml oy ( 2) 9yd &/Both trajectory (1) and (2) are possible
(]WWWW$WWW[U@(Z)HW%
Trajectory (1) and (2) are possible depending on the system that generates the trajectory
Options :
1.a
2.b
3.C
4.d

Question Number : 10 Question Id : 7715134065 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

TP Y8 H, TAET 97 ¥ qWig 97 B U ... gl

Ratio of escape velocity to circular velocity in a planet is
(a) V2 (b) V3 (¢) 2 (d) 3

Options :
1.a
2.b
3.c
4.d

Question Number : 10 Question Id : 7715134065 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



UF U8 H, TG 97 ¥ TG o7 ST SFUd .. ... 2l

Ratio of escape velocity to circular velocity in a planet is
(a) V2 (b) V3 (c) 2 (d) 3

Options :
1.a
2.b
3.C
4.d

Question Number : 11 Question Id : 7715134066 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ol 71 § W R @ fis o fiRw IER, wefp oFd # fawg Il @1 ot 9
T HE T g1 A o e e @ g fobd ol §, fafw el L.l & 9 Bl

E is the specific energy of an orbiting body with zero potential energy assumed at infinity. If
the semi-major axis is doubled, the specific energy becomes

(@) (b) V2E ©

o3 | Em

(d) 2E

Options:
1.a
2.b
3.c
4.d

Question Number : 11 Question Id : 7715134066 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ol o1 § O ¥ @ U & fRF SWER, J6d Fd § 4 I9 & Sicdd A
T HE T B G o T e B @ fobdr o 8, fRw e ... & 9l 2l

E is the specific energy of an orbiting body with zero potential energy assumed at infinity. If
the semi-major axis is doubled, the specific energy becomes

(a)% (b) V2E (©) (d) 2E

ea |

Options :
1.a
2.b
3.c
4.d



Question Number : 12 Question Id : 7715134067 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Qﬂiﬂﬂﬂﬁﬁﬁ% @ R Bed &, 96l o QRS 31 9 BUee R O 3o §, d
Ut B SUTH R §H & foU awad Jarioe @il k, @1 AM............. Gl
A system has a transfer function s% where a is a constant. The proportional gain k,, required

to make the system asymptotically stable assuming unity gain negative feedback is

(a) k=1 (b) k, 210
(c) k, =20 (d) E‘Iﬁﬂﬂ I ¥ @5 Te/None of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 12 Question Id : 7715134067 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Qﬂiﬂﬂﬂﬁﬁﬁ% @ R Bed &, 96l o QRS 31 9 BUee R O 3o §, d
oI ®1 90T AR H & o 3ave Tuiae el k, AL g
A system has a transfer function S% where a is a constant. The proportional gain k,, required

to make the system asymptotically stable assuming unity gain negative feedback is

(a) k, =1 (b) k, =10
(c) k, =20 (d) 30 ¥ U $I5 el/None of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 13 Question Id : 7715134068 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



1
H,, norm of a system with transfer function oY) is
s

(a) 1 (b) 0.5
(c) o (d) Gﬂ?iﬂﬁ iR ﬁ'ap el/None of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 13 Question Id : 7715134068 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Hﬁ:ﬁmﬁm@ﬂqu?%fﬁmﬁm% ....... g
s
1
H,, norm of a system with transfer function il is
(a) 1 (b) 0.5
(c) = (d) Gﬂﬁﬂﬁ i ﬁ'&f ei/None of the above
Options :
1.a
2.b
3.c
4.d

Question Number : 14 Question Id : 7715134069 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ot a, bdcdd GeW &, dax(bXc)........... B

If a, b and c are three vectors, a X (b X ¢) is

(a) b(a.c) — c(b.a) (b) a
(c) a(b.c) — b(c.b) (d



Options :
1.a
2.b
3.C
4.d

Question Number : 14 Question Id : 7715134069 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

A a, bdcdA WIS, A aX(BXC)eeennnnn... g

If a, b and c are three vectors, a X (b X ¢) is

(a) b(a.c) — c(b.a) (b
d

) a(b. ;
(c) a(b.c) — b(c.b) (d) 3uad § ¥ S5 LI/ None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 15 Question Id : 7715134070 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

S
s4453+252435+4
In the root locus of the system

U @i ¥ ey H, fod e oFHd § o W
5
s44+534252435+4

how many branches are going to infinity?

(a) 1 (b) 2 (c) 3 (d) 4

Options :
1.a
2.b
3.c
4.d

Question Number : 15 Question Id : 7715134070 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



S

Treiraeirasrs Tl @ e dwy H, e i ot # o W ¢

5
sts34252435+4

In the root locus of the system how many branches are going to infinity?

(a) 1 (b) 2 (c) 3 (d) 4

Options :
1.a
2.b
3.c
4.d

Question Number : 16 Question Id : 7715134071 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

umarrﬁaeaa‘sawimwl;“;saamﬁmamwmm%m
@ A9 T &2

TS |
. If the network is a
+Ts

The transfer function of a compensating network is in the form

phase lag network what is the value of a?

(a) 0.5 (b) L5
(c) 2 (d) Swad § ¥ Blg a1/ None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 16 Question Id : 7715134071 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



1+aTs

UfadN Jedd & RV Hed ¥ & ®0 # gl 9 Jedo Waw™ N 4edd § d a
@ 91 1 §2

Ts |
. If the network is a

The transfer function of a compensating network is in the form =
§

phase lag network what is the value of a?

(a) 0.5 (b) L5
(c) 2 (d) Gﬂﬁﬂﬁ T U 35 Tel/None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 17 Question Id : 7715134072 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ﬂswgwaiwqaia’amﬂhﬂn?ﬁﬁ&mlﬂaiﬁmﬁgﬂma@us gl 15V
& ffdy & fou g dieear (3@eye dieedn W AR dieed Ry &4

A closed-loop system with negative feedback has forward gain 2 and feedback gain 0.5.
Determine the output voltage and error voltage for an input of 15V.

(a) 15V, 10V (b) 6V, 5V (c) 15V, 7.5V (d) 5V, 10V

Options :
1.a
2.b
3.c
4.d

Question Number : 17 Question Id : 7715134072 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

ﬂswgwaiwqaia’amﬂhﬂn?ﬁﬁ&mlﬂaiﬁmﬁgﬂma@us gl 15V
& ffdy & fou 70 deedr (Reqe dicedn W AR dieed RuiRa &

A closed-loop system with negative feedback has forward gain 2 and feedback gain 0.5.
Determine the output voltage and error voltage for an input of 15V.

(a) 15V, 10V (b) 6V, 5V (c) 15V, 7.5V (d) 5V, 10V

Options :
1.a
2.b



3.cC
4.d

Question Number : 18 Question Id : 7715134073 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

sidRemrT # wfafear/gam ufgar .. ... ... ..., & o uged gid §

Reaction/momentum wheels are used in spacecrafts for

(a) 971 FT=0/ Velocity control

(b) HfHgRd FT=01/ Attitude control
(c) e fgAu/ Altitude control
(d) 3uddd Tt/ All of the above
Options :

1.a

2.b

3.c

4.d

Question Number : 18 Question Id : 7715134073 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

faRem ¥ wfafparSa g ... ... ... & U ugad B ©

Reaction/momentum wheels are used in spacecrafts for

(a) 97 {49301/ Velocity control

(b) HfHgiT f4g=01/ Attitude control
(c) dmar Fg=ur/ Altitude control
(d) GE@EH gHi/ All of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 19 Question Id : 7715134074 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



3= G8 Iu¥sl & fau Fofafad d ¥ $H-91 9&uu A §e

Which of the following configuration is preferable for highly agile satellites?

(a) U Yd7T YUllell/ Zero momentum system

(b) 3fid a7 yomelt/Biased momentum system
(c) T4 &H'EJ:UT YUITcil/ Zero torque system

(d) S9d& ¥ ¥ @is -el/ /None of the above

Options :
1.a
2.b
3.¢
4.d

Question Number : 19 Question Id : 7715134074 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

3o G Iu¥sl & fou Fufafed § ¥ oH-91 9&un HfEH §e

Which of the following configuration is preferable for highly agile satellites?

(a) 4 TdT YUITelt/ Zero momentum system

(b) 3fHd T Yol /Biased momentum system
(c) T4 GH'EJ:UT TUTeil/ Zero torque system

(d) 3dd o ¥ @5 el//None of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 20 Question Id : 7715134075 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

wfafsbar afgdr & | amgel .. .......... & guEUd® 8

The output torque of a reaction wheel is proportional to

(a) guiH 71fd/Rotational Speed

(b) guiHl 7fd & URadq @I &¥/Rate of change of rotational speed
(c) ®IUiig 3HTeui/ Angular momentum

(d) Sudad gi/All of the above

Options :
1.a



2.b
3.¢C
4.d

Question Number : 20 Question Id : 7715134075 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

wfafsbar afedr & | amgel ............ & gHEUd® 8

The output torque of a reaction wheel is proportional to

(a) guiHT 71fd/Rotational Speed

(b) guiHi 71fd & URade @I &/Rate of change of rotational speed
(c) DIV 3TYi/ Angular momentum

(d) Iudad T/ All of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 21 Question Id : 7715134076 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

+10V 7 WY & Y 12 bit DAC S YA farled W &4 & Y +5v iy WA ¥ gad
DAC & T fore fie @ mawaaar gl

How many bits will be required for a DAC with £5V output range to get the same resolution
as a 12 bit DAC with £10V output range?

(a) 12 bits (b) 11 bits (c) 10 bits (d) 15 bits

Options:
1.a
2.b
3.¢
4.d

Question Number : 21 Question Id : 7715134076 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



+10V FHH WY & Y 12 bit DAC S YA fared W &4 & fay +5v i WA ¥ gad
DAC & fo foee fae ot sazaaar gifte

How many bits will be required for a DAC with £5V output range to get the same resolution
as a 12 bit DAC with £10V output range?

(a) 12 bits (b) 11 bits (c) 10 bits (d) 15 bits

Options :
1.a
2.b
3.C
4.d

Question Number : 22 Question Id : 7715134077 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

fofaed § ¥ oF-1, e de-3® gy & YAH g & WY WH @I RC FF

AMafd RS ek ¥ WG 199 gRT URTYG IRV UF WGl oRadd &1 TEdd BT 82

Which of the following represents the magnitude and phase change introduced by a first order

RC lowpass filter to a sinusoidal input with frequency equal to the filter cut-off frequency

@ 1,-90° (b) 1,-45° (c) %,—45° (d) %,—90'3
Options :

1.a

2.b

3.C

4.d

Question Number : 22 Question Id : 7715134077 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

fofafed § ¥ oH-u1, e He-3ll® ghy & YAH MgRd & WY WM Biie RC Fg
Mgl URS floec? ¥ WEey Fd9 gR1 URYG TRA U6 Wa®T IRadd of Wdd &l 82
Which of the following represents the magnitude and phase change introduced by a first order
RC lowpass filter to a sinusoidal input with frequency equal to the filter cut-off frequency

(@) 1,-90° (b) 1,-45° () %,—450 (d) %,—900

Options :
1.a
2.b
3.C



4.d

Question Number : 23 Question Id : 7715134078 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

asd o fa% e @ <ewiR gR1 iR o o @ o wuffe 9 200 3d9 w6 fdae
7 40909 gl 9c 9dd @ FAY uloaen 1.5kQ §, UHE oW widenn @1 tRead &1

The input signal to an amplifier is fed through a transformer which has 200 turns in the
primary and 40 turns in the secondary. If the input impedance of the amplifier is 1.5kQ,
calculate the effective input impedance?

(@) 37.5kQ (b) 60 kQ (c) 25kQ (d) 1.5kQ

Options :
1.a
2.b
3.C
4.d

Question Number : 23 Question Id : 7715134078 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

yate § o0 Rud @ e gr fia e o @ o ofe | 200 79 w@ e
7 40907 gl Uc W9dE @ AT wloaer 1.5kQ 8, UHE oW wiiensn &1 tRaead &1

The input signal to an amplifier is fed through a transformer which has 200 turns in the
primary and 40 turns in the secondary. If the input impedance of the amplifier is 1.5kQ,
calculate the effective input impedance?

(a) 37.5kQ (b) 60 kQ (c) 25kQ (d) 1.5kQ

Options :
1.a
2.b
3.c
4.d

Question Number : 24 Question Id : 7715134079 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



0-10mA W & THIEY 1 0-100V &1 A & H 9&H dieeAdl # oRafda & & i
Fefafed & 9 oF-9 o9wwe g2 T @1 3fidRe Ifdy 100Q B
Which of the following is required to convert an ammeter of 0-10mA range to a voltmeter
capable of measuring 0-100V. Internal resistance of the ammeter is 100Q

9.9kQ @ FHIR § UHIR ¥ Wi/ Connect 9.9kQ in parallel to ammeter
10.1kQ & THR § Ui’} ¥ WIS/ Connect 10.1kQ in parallel to ammeter
¢) 9.90kQ @I 4uft # Ui ¥ Gﬁ%’/ Connect 9.9kQ in series with ammeter

d) 10.1kQ ®! 4vft o wiex § @I’%_‘/ Connect 10.1kQ in series with ammeter

Options :

—

a
b

=
e eC A S}

1.a
2.b
3.¢C
4.d

Question Number : 24 Question Id : 7715134079 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

0-10mA W & Tl 31 0-100V & AT $ H F&W diecAdt § wRafda o3t & fog
Fofifed 9 ¥ oH-91 319%0® g2 UHHIRY @1 3ide Uiy 100Q B
Which of the following is required to convert an ammeter of 0-10mA range to a voltmeter
capable of measuring 0-100V. Internal resistance of the ammeter is 100Q

(a) 9.9kQ @ THIR ¥ UHiex ¥ WIS/ Connect 9.9kQ in parallel to ammeter
(b) 10.1kQ & TR H T U af,-{/ Connect 10.1kQ in parallel to ammeter
(c) 0.90kQ @ 4oft # e ¥ Gﬁ%‘;’ Connect 9.9kQ in series with ammeter

(d) 10.1kQ @ 47 7 Wi ¥ Gﬁ%‘;‘ Connect 10.1kQ in series with ammeter
Options :

1.a

2.b

3.c

4.d

Question Number : 25 Question Id : 7715134080 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



YaUed UM ( U 3FaHicd WPidd Mg @ & WY fgdig Bt wmd & fou sfiman
yfoer sfomar ... gl

Maximum percentage overshoot for a second order system with damping ratio { and
undamped natural frequency w i

-¢

—TT
@) 100¢0" b) 10064
(c) 100e w (d) 3ma & ¥ o1 !/ None of the above
Options :
1.a
2.b
3.c
4.d

Question Number : 25 Question Id : 7715134080 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

3arie Ud ( W SFaHicd Wole o o & W fadin @i womdt & fau sfvean
iR oA L. 3l

Maximum percentage overshoot for a second order system with damping ratio { and
undamped natural frequency w is

-¢

2 g
@ 100e0" ) 1004

(c) 100e v (d) Swa & ¥ B T8/ None of the above
Options :

1.a

2.b

3.c

4.d

Question Number : 26 Question Id : 7715134081 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



X = l%'nﬂﬁz-miﬂ?w?, Wik, 0% m ¥ uiafia 87 &k Wm Tiw 3

k
: 1 :
What is the z-transform of the sequence X, = H where k varies from 0 to m; k and m
are integers.

1_[52)m+1 1_[52)1?11-1 1_[5z)m+1 1_[52)1?1
(1-52)(52)™ ®) = ) —Gm @ e

(a)

Options :
1.a
2.b
3.c
4.d

Question Number : 26 Question Id : 7715134081 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

X = E'nﬁﬁz-miﬂ?w?, Wik, 0% m ¥ uiafda 86 ¢ k Wm Tlw 3

k
: 1 ;
What is the z-transform of the sequence X; = H where k varies from 0 to m; k and m
are integers.

1_(52)In+1 1_[52)1?11-1 1_[5z)m+1 1_[52)1?1

@ e U e ©) =5 @ e

Options :
1.a
2.b
3.c
4.d

Question Number : 27 Question Id : 7715134082 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

03Nm @ 1w gl ¥ god ud wldfkan ufgan 50 ¥bs H 3500 rpm @ A B T
U gledl 81 ik ufed & T9l & I8d YU @ GEhe HH Ibd 6e

A reaction wheel of output torque 0.3 Nm runs up to its maximum speed of 3500 rpm in 50
seconds. What is the approximate value of the moment of inertia of the fly wheel of the
reaction wheel?

(a) 4100kg cm? (b) 257kg cm?
(c) 2570kg cm? (d) 409kg cm?



Options :
1.a
2.b
3.C
4.d

Question Number : 27 Question Id : 7715134082 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

03Nm @ i 3l ¥ god ud ufdfan ufgan 50 Ybe H 3500 rpm @ A G T
Y disdt 1 vl ufgw & ddt & TS omgul &1 WiEde AN (b g2

A reaction wheel of output torque 0.3 Nm runs up to its maximum speed of 3500 rpm in 50
seconds. What is the approximate value of the moment of inertia of the fly wheel of the
reaction wheel?

(a) 4100kg cm? (b) 257kg cm?
(c) 2570kg cm? (d) 409kg cm?
Options :

1.a

2.b

3.cC

4.d

Question Number : 28 Question Id : 7715134083 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Ring laser gyro works on the principle of
(2) B10 T4Td/Hall effect (b) &7 UuTd/Field effect

(c) T wv@/ Sagnac effect (d) Eﬂﬁﬂﬂ T ¥ ®5 T81/None of the above
Options :

1.a

2.b

3.c

4.d

Question Number : 28 Question Id : 7715134083 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



Ring laser gyro works on the principle of
(a) BId WYTA/Hall effect (b) & TMId/Field effect

(c) Td WM/ Sagnac effect (d) STad © ¥ @I eI/ None of the above
Options :

1.a

2.b

3.c

4.d

Question Number : 29 Question Id : 7715134084 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

0% dH 9 ADC @1 0 ¥ 10V & did & 3FEY Ubdl & DB & o0 il foan

T 1 6V & MY dicedl & deIRy fgenu Fm fha g

A three-bit ADC is designed to digitize analog signals ranging from 0 to 10V. What will be
the binary output corresponding to an input voltage of 6V?

(a) 110 (b) 101 (c) 100 (d) 011

Options:
1.a
2.b
3.c
4.d

Question Number : 29 Question Id : 7715134084 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

UF dH f§¢ ADC ®1 0 U 10V & did & 3FJFY Ubdl & APIHR0 & o0 Hapfea foan
T 81 6V & MY dicedl & deqey ARt B fhd gime

A three-bit ADC is designed to digitize analog signals ranging from 0 to 10V. What will be
the binary output corresponding to an input voltage of 6V?

(a) 110 (b) 101 (c) 100 (d) 011

Options :
1.a
2.b
3.c



4.d

Question Number : 30 Question Id : 7715134085 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
Fofafed 7 ¥ 59 wade o ofd Fg faw vloaen w@ of fm i ofvann -

Which of the following amplifier has very low input impedance and very low output
impedance?

(a) dicedl WaHd/ Voltage amplifier

(b) ¥RT UaH®/Current amplifier

(¢) IR dd@ Wa4d/ Trans-conductance amplifier
(d) TR WiaR1Y Waeid,/ Trans-resistance amplifier
Options :

1.a

2.b

3.C

4.d

Question Number : 30 Question Id : 7715134085 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
Fofofed # ¥ 59 wade o ofd By faw vliawn w@ of fm Frim ofvann -

Which of the following amplifier has very low input impedance and very low output
impedance?

(a) dicedl WaHd/ Voltage amplifier

(b) ¥RT UaH®/Current amplifier

(¢) IR dd@ Wa4d/ Trans-conductance amplifier
(d) TR WiaR1Y Waeid,/ Trans-resistance amplifier
Options:

1.a

2.b

3.C

4.d

Question Number : 31 Question Id : 7715134086 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



100Q o R fagpli UicRly Ud 2.5 & T UE & U fopld A @ o gl AR@ (@)
§R) U i fHar ST g1 S00N/mm? & Yide H Hikd 6T 9 Wy & iRty R
& Tfowd o Pl S Yot e (@ R) wed 19 A0S 200x10°N/m? Bl

A sfrain gauge with an unstrained resistance of 100 Q and gauge factor 2.5 is bonded to a tie
bar. Determine the percentage change in the resistance of the gauge when loaded to a stress
of 500N/mm?. Young’s modulus of the tie bar material is 200x10° N/mZ,

(a) 0.725 % (b) 0.875% (c) 0.750 % (d) 0.625 %

Options:
1.a
2.b
3.c
4.d

Question Number : 31 Question Id : 7715134086 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

100Q o R fagpli UiRlY T 2.5 & T U@ & U fopld A @ o gl AR@r @)

R) ¥ &R B S 81 S00N/mm? & Uied H HIRd Y - W G & GRRIY URdcd

& lowd @1 Fefa $4 dosh Wer @/ ) v @1 A7 A0E 200x10°N/m? Bl

A sfrain gauge with an unstrained resistance of 100 Q and gauge factor 2.5 is bonded to a tie

bar. Determine the percentage change in the resistance of the gauge when loaded to a stress
of 500N/mm?. Young’s modulus of the tie bar material is 200x10° N/mZ,

(a) 0.725 % (b) 0.875% (c) 0.750 % (d) 0.625 %

Options:
1.a
2.b
3.c
4.d

Question Number : 32 Question Id : 7715134087 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



28pC/N @1 Tifedl ¥ Jod UF oW T T RSN & TIRU 94 ¥ [0nF WA &
Y Yadd Y GIST Ol Bl Wd TSR W SKN &1 GOHl HaW S o § d ey
madd & demfi i died @1 ukead &

A piezoelectric force transducer with sensitivity of 28pC/N is connected to a charge amplifier
with 10nF capacitor in the feedback path. Calculate the output voltage of the charge amplifier
at the instant when a step input of SkN is applied to the transducer

(a) TV (b) 3.5V (c) 14V (d) oV

Options :
1.a
2.b
3.c
4.d

Question Number : 32 Question Id : 7715134087 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
28pC/N @ Qifedl ¥ Jod U old YHid 90 TSR &l GIRU 9y H 10nF GuiRA &

A9 e ¥ wiel oIl g1 U9 CRSTIR W SKN &1 GiUHl A9 SIe oI § ol S
Wadd & dUig A diced @1 OReH B

A piezoelectric force transducer with sensitivity of 28pC/N is connected to a charge amplifier
with 10nF capacitor in the feedback path. Calculate the output voltage of the charge amplifier
at the instant when a step input of SkN is applied to the transducer

(@) 7V (b) 3.5V (c) 14V (d)ov

Options:
1.a
2.b
3.c
4.d

Question Number : 33 Question Id : 7715134088 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



Fofifed sm@a Wieww 74 9% + 14x = > @ T B (CF) @ oy s7@a (PI)
T, Wol ¢, W ¢, @B IR B

What 1s the complementary function (CF) and particular integral (PI) of the following
differential equation ¥ + 9% + 14x = ¢°', where ¢, and c, are arbitrary constants,

5t 5t
(a) CF=c e ¢ cge'”,PI=% (b) CF=c,e% + cze”,PI=e?

5 =6l 5t
() CF=cie™® + e, PI=?—4 (d) CF=c,e™ + cze‘”,PI=Z—4
Options :
1.a
2.b
3.c

4.d

Question Number : 33 Question Id : 7715134088 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Fafaidd sma JHie 5 4+ 9% + 14x = e°f &1 [@ Bed (CF) ud falky wwaa (PI)

T, 95l ¢, W ¢, @B W T

What 15 the complementary function (CF) and particular integral (PI) of the following

differential equation ¥ + 9% + 14x = €', where ¢; and ¢, are arbifrary constants.

5t 5t
(a) CF=c e cge'”,PI=% (b) CF=c, 0% + cze”,PI=g?
R -7t =59_"M _ . -2t -7t =€_5t
(c) CF=ce™ +c,e”", Pl (d) CF=c,e™ +c,e™"", Pl
74 84
Options :
1.a
2.b
3.c
4.d

Question Number : 34 Question Id : 7715134089 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



k @1 A FoaT 2, R R T @ wite ®U 3 s e T 3

s242ks+k+1

What is the value of k for which the system is critically damped?

s242kstht1

1+V5

(a) 1 |6) =~
3+/5

(c) % (d) W& ¥ ¥ @fs 721/ None of the above
Options :
1.a
2.b
3.C
4.d

Question Number : 34 Question Id : 7715134089 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

k @1 A Foa 2, R R TR - @) @ife ®U @ i T E

§242ks+k+1

What is the value of k for which the system is critically damped?

s34 2ks+k+1

1+/5

(@) | 6) =
3+/5

(c) % (d) GTTijfﬁ 4 T 3f5 Te/None of the above
Options :
1.a
2.b
3.c
4.d

Question Number : 35 Question Id : 7715134090 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



22 4y B B AR x+y =53 3 THpd G I 2 IRy ¥ 6 @i
UG & 0F Bl g2

The function 2x? + y* is to be minimized subject to the constraint x +y = 5. What is the
value of the Lagrange multiplier associated with the constraint.

20 5 10 7
@ -7 0) -3 © -5 @ -3

Options :
1.a
2.b
3.C
4.d

Question Number : 35 Question Id : 7715134090 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

22 4y o B AR x+y =53 7 TFHpa w9 3 TRy ¥ H6ilie @i
U@ & 0F [Ga g2

The function 2x* + 2 is to be minimized subject to the constraint x + y = 5. What is the
value of the Lagrange multiplier associated with the constraint.

@ -= ) - © -7 @ -

Options :
1.a
2.b
3.c
4.d

Question Number : 36 Question Id : 7715134091 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

TS D&l & AU R glf U 30y oty g ®ARE 12000 T Al @ 8000 fb.A. g

HUIY-TT Td F&T B Iehsdl & OGS bl 32

The apogee radial distance and perigee radial distance of an orbit are 12000km and 8000km

respectively. What is the product of semi-latus rectum and eccentricity of the orbit?

(a) 960 (b) 1920
(c) 2086 (d) SWad § ¥ BIS 781/ None of the above



Options :
1.a
2.b
3.C
4.d

Question Number : 36 Question Id : 7715134091 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

TS B8 &1 ATy R gl wd Iuy oy gff Huw: 12000 f5.7. wd 8000 f. . g
HIAY-cld T4 P& P gl D1 UG b g2

The apogee radial distance and perigee radial distance of an orbit are 12000km and 8000km
respectively. What is the product of semi-latus rectum and eccentricity of the orbit?

(a) 960 (b) 1920
(c) 2086 (d) Gﬂ’:]rﬂﬁ T ¥ @f3 7el/None of the above

Options:
1.a
2.b
3.c
4.d

Question Number : 37 Question Id : 7715134092 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

fFafifed ¥ 4 vy ug [0 e & AU e ugdl faur eH-d 82

Which of the following is the prime approach used for back-stepping control design?

(a) ol 3fgbad/Lie derivative

(b) & ddc/Lie bracket

(c) WG W@ W84/ Lyapunov stability theorem
(d) feprfd (@UHM) ®eH/Describing function

Options :
1.a
2.b
3.c
4.d

Question Number : 37 Question Id : 7715134092 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fofefed 5 ¥ oy ug FgA @A & U W Uge fdun oH- g2

Which of the following is the prime approach used for back-stepping control design?

(a) ol 3fgbad/Lie derivative

(b) & ddc/Lie bracket

(c) WG W@ W84/ Lyapunov stability theorem
(d) feprfd (@UHM) ®eH/Describing function

Options :
1.a
2.b
3.c
4.d

Question Number : 38 Question Id : 7715134093 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

U6 dqa o Wl ® e Al G(s)H(s) 81 G(s)H(s) ¥ a §S U dH YW s-9Hd &

o 3R &1 cRuad fomn ¥ 1t TEpE e N o IR 9 (-1, j0) TG 8, @ s-

THda B o 3R fad 98 U 98§

A closed loop system has loop gain G(s)H(s). Two poles and three zeros of G(s)H(s) are

in the right half of the s-plane. If the Nyquist plot encircles (—1,j0) point twice in counter-
clockwise direction| how many closed loop poles are there in the right half of the s-plane.

(a) 0 (b) 1 (c) 2 (d) 3

Options :
1.a
2.b
3.c
4.d

Question Number : 38 Question Id : 7715134093 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Uh g0 o o # e A G(s)H(s) 81 G(s)H(s) ¥ FS U@ dH I s-GHGd &

o 3R g1 chomed R # ot e @ FNR o IR IR (-1, j0) T 8, @ s-

WA & ol AR fbad 98 U 93 2

A closed loop system has loop gain G(s)H(s). Two poles and three zeros of G(s)H(s) are

in the right half of the s-plane. If the Nyquist plot encircles (—1,j0) point fwice in counter-
clockwise direction| how many closed loop poles are there in the right half of the s-plane.

(a) 0 (b) 1 (c) 2 (d) 3



Options :
1.a
2.b
3.C
4.d

Question Number : 39 Question Id : 7715134094 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

i R T U gad yiiey S Womelt H, Gy(s) W Gy(s) Y Bife 4RV 04 oW Sife

YRU & AARd B g1 FEdiEd d ¥ oH-a W &2

In a sampled data system with sampling interval T, G,(s) and G(s) are the transfer functions

of the zero-order hold and first order hold. Which of the following is true?

Gy(s) = [Gy(s)]?
b) Gy(s) = ﬂgg( 9]
G1(8) = =~ [Go(s)]?
(d) GltsJ ﬂ[Go( )k
Options :
1.a
2.b
3.c
4.d

Question Number : 39 Question Id : 7715134094 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

i R T U o Uied S WOl H, Gy(s) W Gy(s) I BIfE 4RV TG WoH Sife

YRU & AARd B g1 FEdiEd d ¥ oH-a W &2

In a sampled data system with sampling interval T, G,(s) and G(s) are the transfer functions

of the zero-order hold and first order hold. Which of the following is true?

1(8) = [Go(s)]?

) = fJ[r(;fo( ]]2
1(8) = == [Go(s))’
) = ﬂ[Go( )k
Options :

1.a

2.b

3.cC



4.d

Question Number : 40 Question Id : 7715134095 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

T WUITCH B ] B0 & = x% +u g, Wl u M qUa d b R W §1 M

@I [, (2 + 1) D T TF A b Ry, P wiew @ i

The state equation of a system is % = x% + u where u is the control and @ and b are constant

scalars. To extremize a performance index | 01 (x% +u?) dt, what is the costate equation?

(@) A=x(1-4)
(b) A =—-2x(1+1)
) A=A(x—-1)
(d)A=—-x(1-4)
Options :

1.a

2.b

3.C

4.d

Question Number : 40 Question Id : 7715134095 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

T WUITCH B G FHIB0 & = x% + u g, Wi u M0 Ta g b R W §1 A

@I [[(r +u?) de B TN TG G 3 Y, PR wlem @ 3

The state equation of a system is % = x% + u where u is the control and @ and b are constant

scalars. To extremize a performance index | Ul (x? + u?) dt, what is the costate equation?

(a) A=x(1-2)

(b) 1= —2x(A+1)
(€ A=A(x—1)

(@) d=-x(1-2)
Options :

1.a

2.b

3.c

4.d

Question Number : 41 Question Id : 7715134096 Question Type : MCQ Option Shuffling : No



Correct Marks : 1 Wrong Marks : 0.33000001311302185

100
0 2 1‘ﬁgmﬂﬁ@|ﬂﬂ?—@lﬂmﬂﬂﬂlﬁﬂ§€m?ﬂﬁl, 3IX 30FF o
125

ARG A =

1 00
0 21
L 48

Which of the following equation is satisfied by the matrix 4 = ? Here ] isthe 3 X 3

unit matrix.

A3 +8A2-154+81=0
A3+7A2+12A+I—0
AB+34+2=0
SWE H ¥ BI5 To/None of the above

Options :

a
b

c
d

e

(
(
(
(

R

1.a
2.b
3.c
4.d

Question Number : 41 Question Id : 7715134096 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

100
g A=0 2 1‘ fofafed & 4 oH-U wiovw @ U &l g2 Tgl [, 3 X 300D gl
1 2.5
1 00
Which of the following equation is satisfied by the matrix A=|0 2 1|7 Here ] is the 3 X 3
1 2 6

unit matrix.

a) A3+ 84 -154+81=0
b)A3+7A2-|-12A+I—0

6) A +34+2 =0

d) 3H& H T B3 Te1/None of the above

Options :

(
(
(
(

1.a
2.b
3.c
4.d



Question Number : 42 Question Id : 7715134097 Question Type : MCQ Option Shuffling : No

Correct Marks : 1 Wrong Marks : 0.33000001311302185
gd UfhTl YR URAdd &1 IHIa- & fau sawge e ... ... .. Bl

The controller required to handle the fast process load change is

(a) WAMUIG® + 3dPbaw UAd /Proportional + Derivative controller
(b) HMUIfd® + THIGS A% /Proportional + Integral controller

(c) WHUIfd® f89® /Proportional controller

(d) 3udad ® ¥ @Is T8/ None of the above

Options:
1.a
2.b
3.c
4.d

Question Number : 42 Question Id : 7715134097 Question Type : MCQ Option Shuffling : No

Correct Marks : 1 Wrong Marks : 0.33000001311302185
gd UfhTl YR URAdd &1 IHIa- & fau sawge e ... ... .. Bl

The controller required to handle the fast process load change is

(a) WAMUIG® + 3dPbaw UAd /Proportional + Derivative controller
(b) HMUIfd® + THIGS A% /Proportional + Integral controller

(c) WHUIfd® f89® /Proportional controller

(d) 3udad ® ¥ @Is T8/ None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 43 Question Id : 7715134098 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

11)3$wwgqlhmﬂqﬂwwn‘cﬁaﬁﬂﬁwﬂm

TRIRY Bed G(s)H(s) ek

Gain margin of the negative feedback closed loop system with loop transfer function

G(s)H(s) = {S:Ui i

(a) 20log (1) (b) 20log (4) (c) 20log(8) (d) 20log (32)

Options :



1.a
2.b
3.c
4.d

Question Number : 43 Question Id : 7715134098 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
11)3$®W@Wﬁﬂwmﬁﬁﬂﬁl‘éﬂm

UIEIRY Bed G(s)H(s) ek

Gain margin of the negative feedback closed loop system with loop transfer function

1.
G(s)H(s) = T is

(a) 20log (1) (b) 20log (4) (c) 20log(8) (d) 20log (32)

Options :
1.a
2.b
3.c
4.d

Question Number : 44 Question Id : 7715134099 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

1
F8)= e

Find the function f(t) for F(s) =

& fou f{t) Bed @1 g T

s(s+1)(s+5)

(a) 0.25e7" +0.05¢ (b) 0.2 —0.25e7" +0.05¢>
(c) —0.240.25e7¢ 4 0.05e~°* (d) 0.25¢7% +0.05¢7

Options :
1.a
2.b
3.c
4.d

Question Number : 44 Question Id : 7715134099 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



1
B =)

Find the function f{t) for F(s) =

& fow fi{t) Bod @1 v @l

s(s+1)(s+5)

(a) 0.25e7" + 0.05¢ " (b) 02 —0.25¢7" 4+ 0.05¢ >
(c) =024 0.25e7t 4 0.05e~°t (d) 0.25¢ +0.05¢™

Options:
1.a
2.b
3.c
4.d

Question Number : 45 Question Id : 7715134100 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

& o # SR Bad @ TeEH @il

Determine the transfer function of the given system.

H

+ |
O @ @ @ @ [ a
Ris) " .

E— H1 e
L

(a) G1G2G3/(1+H2G2G3+G2G1HI) (b) GIG2G3/(1+G1G2G3H2H])
(c) G1G2G3/(1+G1G2G3HI+GIG2G3H2) (d) GIG2G3/(1+G1G2G3HI)
Options :
1.a
2.b
3.c
4.d

Question Number : 45 Question Id : 7715134100 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



& o # R B 3 TeEH Bl

Determine the transfer function of the given system.

H

+
O @ @ @ @ [ a
R(s) i

l— |

S H|——

(a) G1G2G3/(1+H2G2G3+G2G1HI) (b) GIG2G3/(1+G1G2G3H2H])
(c) G1G2G3/(1+G1G2G3HI+GIG2G3H2) (d) GIG2G3/(1+G1G2G3HI)
Options :

1.a

2.b

3.c

4.d

Question Number : 46 Question Id : 7715134101 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

s2+2{;w s+ w?
s242(,w,5tw?’

(; > (j represents

(a) w; W %ﬂﬁﬂ & @i fheex/Notch filter with gain g—l at w,
2 2

(b) w; W E—EE@ ¥ §3 TR ftheer/Bandpass filter with gain% at w,

1 1
(c) w;, W 3dd & ¥ URS flheet/Low pass filter with cut off at w,
(d) it uR® fteez/ Al pass filter

Options :
1.a
2.b
3.c
4.d

Question Number : 46 Question Id : 7715134101 Question Type : MCQ Option Shuffling : No



Correct Marks : 1 Wrong Marks : 0.33000001311302185

2 2
5420wy 5tw]
s242{,w s +w?’ <2 <1 P

(a) w; W ﬁ e & @id flee/Noteh filter with gain g—l at w,

(b) w; W gz dfél & §5 UR@ fiheey/Bandpass filter with gamg— at w;

(¢) w, R 3dd & ¥ IR heex/Low pass filter with cut off at w,
(d) Tt "R flheez/All pass filter

Options :
1.a
2.b
3.c
4.d

Question Number : 47 Question Id : 7715134102 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

frafafad 9 @ aH-w fg oy R Ydea 8-

Which of the following is a two axes rate sensor?

(a) Tidpd: FH™ARG GI@KDynamicaily Tuned Gyro

(b) & W GIE@URing Laser Gyro

(c) g W W;’ Hemispherical Resonating Gyro|
(d) Grq?jaﬁ 79 ﬁ’sﬁ ol /None of the above

Options:
1.a
2.b
3.c
4.d

Question Number : 47 Question Id : 7715134102 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fFafafed # @ di-91 fg o R Hdad @»
Which of the following is a two axes rate sensor?

(a) Tidpd: H™ARG \_III?R- /Dynamically Tuned Gyro
(b) T WO GIIEQ-I;’Ring Laser Gyro

(c) A iy o il [5g o IEHXI /Hemispherical Resonating Gyro

(d) wiaﬁ 74 @EF gl /None of the above

Options :

1.a
2.b
3.¢C
4.d

Question Number : 48 Question Id : 7715134103 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

gl o9 ¥ Wi ofd S QU eRAM (i) 0.1nA @ @ g uRT @
UOfd @R Todl 5l Ac fod & Tdd 4o § L kQ &7 Uk § 3R o9 fod & 20V Faw
o YT o S g @ Wikl # e uRadd &1 uRee oY i) & WY )
UG HAT W Wl B

A highly sensitive galvanometer connected to a Wheatstone*s bridge can detect a current as
low as 0.1nA. If each arm of the bridge has a resistance of 1 kQ, calculate the smallest change
in resistance when the bridge is connected to 20V input? Resistance of the galvanometer can
be considered negligible.

(2) 25 pQ (b) 10 uQ (c) 40 uQ (d) 20 pQ

Options:
1.a
2.b
3.¢
4.d

Question Number : 48 Question Id : 7715134103 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



gl oo ¥ daifed ofd S gl eRAmd (Addier) 0.1nA @ @ g uRT @l
UYad @R Gddl gl UG fod & U 4o 7 | kQ &1 W’y & 3R &9 fad @l 20V FHaw

T Eiferd fwr 91 € @ uiRly § Fgan tRed @1 e &3 A & uiRly @
TG AA S &1 &l

A highly sensitive galvanometer connected to a Wheatstone‘s bridge can detect a current as
low as 0.1nA. If each arm of the bridge has a resistance of 1 kQ, calculate the smallest change
in resistance when the bridge is connected to 20V input? Resistance of the galvanometer can
be considered negligible.

(2) 25 pQ (b) 10 uQ (c) 40 uQ (d) 20 pQ

Options :
1.a
2.b
3.C
4.d

Question Number : 49 Question Id : 7715134104 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

2 R smw-wifie (Re-W) W @ RO Bod &1 e @@ g

What is the transfer function representation of the state-space system given below:

X1 = 2% + 5%, +u
J'C2=3x1-|-x2-|-2u
y=2x;+x,

g u Moy W@ y i@ g/Here u is the input and y is the output.

5 s+2 4s+11 45417
(a) 2 ( ] 2 ¢ 2 (d) 2
52-35-13 §4-35-13 §4-35-13 54-35-13

Options :

1.a

2.b

3.¢C

4.d

Question Number : 49 Question Id : 7715134104 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



2 R smw-wifie (Re-W) W @ RO Bod &1 e @ e

What is the transfer function representation of the state-space system given below:

X1 = 2x; + 5%, +u
Jt2:3xl+X2‘|‘2u
y=2x;+x,

gt u Moy wd y ffm g/Here u is the input and y is the output.

§ §+2 4s+11 4s+17
(3)52—35—13 ®) s2-35-13 5 52-35-13 @ s2-35-13
Options :

1.a
2.b
3.c
4.d

Question Number : 50 Question Id : 7715134105 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fofifes & @ e w1 T soewe (®Re-ww) frefig 3, fowar dmu

243547 . . :

T ————— 31 T - (Re-RN) SR L AR
s3+25%+35+4
Which of the following is a valid state-space representation of the system whose transfer
L sH43s4T _
function is —35 ALl . Here the state space representation is in the form
s342524+35+4
x=Ax+Bu
y=Cx+Du

(0 1 0 0
@A=[0 0 1| B=|0|, C=[7 3 1], D=0]

-4 -3 -2 1

0 10 0
(byA={0 0 1f, B=l0. C=[7 3 1], D=[0]

4 3 2 1]

(0 1 0] 0
©4={0 0 1| B=|0, C=[7 3 1], D=[0]

-2 -3 -4 1.

(0 1 0] 0]
(dA=]0 0 1| B=|0f, C=[1 3 7], D=[0]

-4 -3 -2 1
Options :
1.a
2.b
3.C
4.d

Question Number : 50 Question Id : 7715134105 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



fofifes & @ e w1 T soewe (®Re-ww) frefig 3, fowar dmu

243547 . . :

T ————— 31 T - (Re-RN) SR L AR
s3+25%+35+4
Which of the following is a valid state-space representation of the system whose transfer
L sH43s4T _
function is —35 ALl . Here the state space representation is in the form
s342524+35+4
x=Ax+Bu
y=Cx+Du

(0 1 0 0
@A=[0 0 1| B=|0|, C=[7 3 1], D=0]

-4 -3 -2 1

0 10 0
(byA={0 0 1f, B=l0. C=[7 3 1], D=[0]

4 3 2 1]

(0 1 0] 0
©4={0 0 1| B=|0, C=[7 3 1], D=[0]

-2 -3 -4 1.

(0 1 0] 0]
(dA=]0 0 1| B=|0f, C=[1 3 7], D=[0]

-4 -3 -2 1
Options :
1.a
2.b
3.C
4.d

Question Number : 51 Question Id : 7715134106 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
— (reen? — 2
frafefed & ¥ PF-9 B x(1), W WOHE® [ = [ [i(0)? - 4x(0)?] dt P Tiawgd
o &
Which of the following is the function x(t) that minimizes the functional

] = [ D)2 — 4 x(©)7] dt
&8l ¢,Ud ¢, W& RIS §/where c;and c, are arbitrary constants.

(a) cie™ + et (b) c;e™¥ + et
(c) c;cos2t +cysin 2t (d) c; cos4t + ¢, sin4t
Options :

1.a



2.b
3.¢C
4.d

Question Number : 51 Question Id : 7715134106 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

— (a2 — 2
frafefed & ¥ @H-9 B x(6), W @D | = [ ()2 - 4x(0)?] dt P GiaEigd

& §
Which of the following is the function x(t) that minimizes the functional

J = [~ 4x(0)?] o
&8l ¢;Ud ¢, W& MRS §/where c;and c, are arbitrary constants.

(a) cie™ + et (b) cie™¥ + cyet
(c) c;co82t + cysin 2t (d) c; cos4t + ¢, sin4t

Options :
1.a
2.b
3.C
4.d

Question Number : 52 Question Id : 7715134107 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Us FGWI® o DI, IgH & ®U H T4t &1 dg 6, 298 IW 49 3 AR, x-308 HEAyd
@ = @ AR U y-38 GEnadl B ® QU &Rl 3, & ©U § WY b W g ox,y
Wz et o o & 3o Wew wE LU k 81w SiiRemm o Ry wfew @t R
@O O U i+ kT i+ )+ kgl SARemE & Ty @ AR A g

A coordinate frame is defined with center of the Earth as the origin, z-axis pointing towards
the north pole, x-axis towards the vernal equinox direction and y-axis completes the right-
handed triad. The unit vectors along X, v and z axes are i, j and k respectively. Direction of
position vector and velocity vector of a spacecraft are i — j + k and i + j + k respectively.
What is the inclination of the orbit of the spacecraft?

(a) cos™? (\%) (b) cos™* (\%) (c) sin”? (\%) (d) sin™? C_El)
Options :

1.a

2.b

3.C

4.d



Question Number : 52 Question Id : 7715134107 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

0% Feui® 3 31, 350 & w0 ¥ gl $ &% g, 29 TR @ B AR, x-38 ARl
@ TG B AR T y-3e GROTadl d B QU dRal §, & ®U H WY ol ™l xy
W z il @ R ¥ 3or 9iew R 4, k 71 U SfaRemH @i Rl ufiew @t femm
@ W P i kT i+ + kgl SAReTE & @ B A B g

A coordinate frame is defined with center of the Earth as the origin, z-axis pointing towards
the north pole, x-axis towards the vernal equinox direction and y-axis completes the right-
handed triad. The unit vectors along x, v and z axes are i, j and k respectively. Direction of
position vector and velocity vector of a spacecraft are i — j + k and i + j + k respectively.
What is the inclination of the orbit of the spacecraft?

(a) cos™! (%) (b) cos™? (i_) (c) sin™? (%) (d) sin™? (_—_1)

¥ V2 y V3
Options :
1.a
2.b
3.c
4.d

Question Number : 53 Question Id : 7715134108 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
d fGu MU wumelt & o fead dqed fog @

How many equilibrium points are there for the system

X = SInX — COSX

¥ =§Iny—cosx
Sdfd x Td y @ G0 &1 09 2r 9% HifHd @1 g3 @

With x and y variations limited from 0 to 2.

(a) PIy Hged fdg A81/No equilibrium point

(b) &l Hdad fdg/Two equilibrium point

(c) IR Tdad fdg /Four equilibrium points

(d) 3Fid @@= & Hgad fdg /Infinite number of equilibrium points
Options :

1.a

2.b

3.¢C

4.d



Question Number : 53 Question Id : 7715134108 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

F= o T uomeh & faw fbed Oqen fag @

How many equilibrium points are there for the system
X =SInx — cosx
¥ =S§iny—cosx

Sl x Td y © G0 &1 09 2r 9% HifHd @1 g3 @

With x and y variations limited from 0 to 2m.

(a) Py Hged fdg 8(/No equilibrium point

(b) &l ¥da fdg/Two equilibrium point

(c) IR Tgad fdg /Four equilibrium points

(d) 3Fd "= & Hdad fdg /Infinite number of equilibrium points
Options :

1.a

2.b

3.C

4.d

Question Number : 54 Question Id : 7715134109 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

U t-o0 R W Doy Gad f(£) ® @9 UREG § 9 f(t) WEAH ¥ad B,
Tt AL 031 Tg T 9 /ARG R G 22
If a differentiable function f(t) has a finite limit as t — oo and f(t) is uniformly continuous,

d ; ; ; .
thend—‘: — () as t — oo, This statement is based on which theorem/lemma?

(a) SiaeTHl TRTEN UHT/Bolzano Weierstrass theorem
(b) Y= WfafE HHY/Contraction mapping theorem
(c) Tafcie WHI/Barbalat’s lemma

(d) PITEH-laldd T/ Kalman-Yakobovich theorem

Options :
1.a
2.b
3.c
4.d



Question Number : 54 Question Id : 7715134109 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

U t-o0 R W Doy Gad f(£) ® @9 UREG § 9 f(t) WEAH ¥ad B,
Tt L 081 T¢ T 9 wo/mARE | G 2

If a differentiable function f(t) has a finite limit as t — oo and f(t) is uniformly continuous,

d : . ; :
thend—‘: — () as t - oo, This statement is based on which theorem/lemma?

(a) Sl TRTEN THT/Bolzano Weierstrass theorem
(b) Y Widfe YHY/ Contraction mapping theorem
(c) Tafcic W®T/Barbalat’s lemma

(d) PIEH-JoHEIdg T/ Kalman-Yakobovich theorem

Options :
1.a
2.b
3.c
4.d

Question Number : 55 Question Id : 7715134110 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

afe fud g, R"WR @ Ifcw &= §, o e [f,g]dl ........... ¥ ®7 § uRyiftg
fobar T B
If f and g are two vector fields on R", Lie bracket [f, g] is defined as

(a) (A g)f (b) (Af)g
© (Ag)f +(Af)g (d) (Ag)f - (Af)g

Options :
1.a
2.b
3.C
4.d

Question Number : 55 Question Id : 7715134110 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



e fud g, R"W o Gfcw &7 &, o dbe [f,g] Dl ........... ¥ w0 ¥ uRufig
fobar a2

If f and g are two vector fields on R, Lie bracket [f, g] is defined as

(a) (A g)f (b) (Af)g
€ (Ag)f+(Af)g (d) (Ag)f —(Af)g

Options :
1.a
2.b
3.c
4.d

Question Number : 56 Question Id : 7715134111 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

doEHS TR & W1y U9d U GOl 1 g Sifoh & uRwIr & M A RieR @
M gt @ B L. gl

Let the magnitude of the frequency response of a closed-loop system with unity feedback be
M. Radius of constant M circle of the system is

@ s (0 £

(c) M(M?-1) (d) Iwad # ¥ BI5 Fel/None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 56 Question Id : 7715134111 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185



dGr® QRO & WY U9 U OIS @1 oM erfehd o uRAr & M A Rew & fa
M 3Rt B B gl

Let the magnitude of the frequency response of a closed-loop system with unity feedback be
M. Radius of constant M circle of the system is

M ME-1
a e
( ) Mi-1 M

() M(M*-1) (d) SWad # ¥ B3 l/None of the above

Options:
1.a
2.b
3.c
4.d

Question Number : 57 Question Id : 7715134112 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

a3n 2w ¢ fag, ave 9 are AR fenr w1 few ¢ Wiie @ RRie

............ gl

For a type 2 system, the standard bode plot is given below. Static acceleration error constant
of the system is

@ I

3

s

A radfs Log [F!Equenc'.:}

(a) 2 (b) 4 (c) 8 (d) L6
Options :
1.a
2.b
3.¢C

4.d



Question Number : 57 Question Id : 7715134112 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

2 foen & o, 790 918 e AW G mn Bl e @ Afie @ RRis
............ gl

For a type 2 system, the standard bode plot is given below. Static acceleration error constant
of the system is

o

2,

s

4radfs Log [Frequenq:}

(a) 2 (b) 4 (c) 8 (d) 16
Options :
1.a
2.b
3.c
4.d

Question Number : 58 Question Id : 7715134113 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

yfoeat Se1 wuneht &1 w0 Be F(z) = z 2](22+032+l}15 3l P_}n;f(k?‘)ﬁ BERGTEN
8, W k € 470 [Uis! &1 9¢ W T uiodw 9 g

2
The transfer function of a sampled data system is F (z) = d what is the

(z-2)(22+0.82+0.15)
value of gim f(KT), where k € set of positive inegers and T 1s the sampling time.
=00

40
(a) 1 b)
(c) % (d) 3Wa ¥ ¥ T 731/ None of the above
Options :
1.a

2.b



3.cC
4.d

Question Number : 58 Question Id : 7715134113 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185
2
: Z ;
yfoeel Ser et &1 Rw Bed F(z) = )%|£1mf(kT)$rnﬁﬁu—ﬂ
P (3

(z-2)(22+0.82+0.15

g, el k € (e quiel &1 §¢ W T e w9 g
2

The transfer function of a sampled data system is F (z) = - what 1s the
(z-2)(22+0.82+0.15)

value of gim f(KT), where k € set of positive integers and T is the sampling time.
=0

40
(a) 1 (b) =
20

(c) = (d) Iwa & ¥ @5 T8/None of the above

39
Options :
1.a
2.b
3.c
4.d

Question Number : 59 Question Id : 7715134114 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

Ud HU-U0 H 1V/us @1 YU & U4 40dB & dfel g1 0 Y 20kHz I 9l # Fdw R

& HfUSIH HEH BT URGeH B, TR & 64 foeeuw & faywr @ 9 vaida few o

Tl 7l

An op-amp has a slew rate of 1 V/us and gain of 40dB. Calculate the maximum amplitude of

the input signal in the range 0 to 20kHz which can be faithfully amplified without any
distortion

(a) 200.5 mV (b) 20.5 mV
(c) 79.5mV (d) Gﬂﬁﬂﬂ i Gﬂ'ﬁ Tgl/None of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 59 Question Id : 7715134114 Question Type : MCQ Option Shuffling : No



Correct Marks : 1 Wrong Marks : 0.33000001311302185

UF -0 § 1V/us &1 YU & T4 40dB T @l §1 0 Y 20kHz 1 40l 7 M99 R
awmgmﬂammﬁqhamﬁ,mﬁmmmﬁsﬁmaﬂﬁmﬁaﬁmm
o gl

An op-amp has a slew rate of [ V/ps and gain of 40dB. Calculate the maximum amplitude of

the input signal in the range 0 to 20kHz which can be faithfully amplified without any
distortion

(a) 200.5 mV (b) 20.5mV
(c) 79.5mV (d) Gﬂﬁﬂﬂ i Eiﬂ'QF Tgl/None of the above

Options :
1.a
2.b
3.C
4.d

Question Number : 60 Question Id : 7715134115 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

feamyrt wikd UfeRiu@! 31 SUaF d 8 bit DAC @ e, R& Fa¥ Bic AH &1 Tl T
S 5V few fdY e ¥ 4R @1 lomA H i @

For an 8 bit DAC using binary weighted resistors find the smallest value of R which will limit
the current to 10mA from 5V reference input supply?

(a) 1516 Q (b) 996 Q (c) 254Q (d) 510Q

Options:
1.a
2.b
3.c
4.d

Question Number : 60 Question Id : 7715134115 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0.33000001311302185

faaneRt WG UiRIY®! &1 ST $Xd S bit DAC® U, R® Fa¥ B¢ 99 & Tl T
9 5V A5y 99 UG ¥ YRT @ 10omA H g Hm

For an 8 bit DAC using binary weighted resistors find the smallest value of R which will limit
the current to 10mA from 5V reference input supply?

(a) 1516 Q (b) 996 Q (c) 254 Q (d) 510 Q



Options :
1.a
2.b
3.C
4.d

Aptitude Test

PartI

Question Number : 61 Question Id : 7715134116 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0



30 U fafecen e Wiy # fiwiFRe & ©9 H $RRA § 3R 319 @ Teddl an1, Wial &
PR B Jeea B gY, U TS @ 701 T, GRHm o e @ food ot S gu g ad €
It & 31T TH S & o 3 Yearel oo faarfedt @ a1d &% <8 &1 Ja SUgaa uiafmar &
gt

You are working in a medical firm as a receptionist and overhear a co-worker giving
confidential information about a patient over the phone, violating the patient's rights. From
the conversation, you gather that your co-worker is talking to their spouse. What is the
most appropriate response?

() U @l U oD HIGR 31 Icaa g3 & 9N I8 qaT & e TeHHl 3
faafedt @I 318 Hafta ofig g dl g
Call the patient whose rights were violated and report that your co-worker gave
confidential information to their spouse.

(b) UY qald B AY ST U GehHl I araieny = T 1|

Pretend like you didn't overhear your co-worker's conversation.

(c) 3 Tide Pl 3MTch W o AR A R Y|

Report your co-worker to your supervisor.

(d) G T 30! §1d e 5l O & 16 31U U JghHl U AfdeTd dR IR a1 B R 35
U o5 ST 376 N1 U TR & Taftra ot e ol a1 Sd gU g &
Have a private conversation with your co-worker after they end their call,
explaining that you overheard them giving confidential information about a
patient.

Options :
1.a
2.b
3.c
4.d

Question Number : 61 Question Id : 7715134116 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0



30 U fafecen e Wiy # fiwiFRe & ©9 H $RRA § 3R 319 @ Teddl an1, Wial &
PR B Jeea B gY, U TS @ 701 T, GRHm o e @ food ot S gu g ad €
It & 31T TH S & o 3 Yearel oo faarfedt @ a1d &% <8 &1 Ja SUgaa uiafmar &
gt

You are working in a medical firm as a receptionist and overhear a co-worker giving
confidential information about a patient over the phone, violating the patient's rights. From
the conversation, you gather that your co-worker is talking to their spouse. What is the
most appropriate response?

() U @l U oD HIGR 31 Icaa g3 & 9N I8 qaT & e TeHHl 3
faafedt @I 318 Hafta ofig g dl g
Call the patient whose rights were violated and report that your co-worker gave
confidential information to their spouse.

(b) UY qald B AY ST U GehHl I araieny = T 1|

Pretend like you didn't overhear your co-worker's conversation.

(c) 3 Tide Pl 3MTch W o AR A R Y|

Report your co-worker to your supervisor.

(d) G T 30! §1d e 5l O & 16 31U U JghHl U AfdeTd dR IR a1 B R 35
U o5 ST 376 N1 U TR & Taftra ot e ol a1 Sd gU g &
Have a private conversation with your co-worker after they end their call,
explaining that you overheard them giving confidential information about a
patient.

Options :
1.a
2.b
3.c
4.d

Question Number : 62 Question Id : 7715134117 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

fFgfeiad # FRAME: PICTURE & HH ®H-491 87
Which of the following is equivalent to FRAME: PICTURE

(a) Criminal: Crime
(b) River: Forest
(c) Nail: Hammer
(d) Binding: Book

Options :

1.a

2.b

3.cC



4.d

Question Number : 62 Question Id : 7715134117 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

ffciad # FRAME: PICTURE & §HH &H-91 §7?
Which of the following is equivalent to FRAME: PICTURE

(@) Criminal: Crime
(b) River: Forest

(c) Nail: Hammer
(d) Binding: Book
Options :

1.a

2.b

3.C

4.d

Question Number : 63 Question Id : 7715134118 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

9 WA SART o Wigr Y el e FeiRo o = o, 7@ i H oo $ue-O & a9d o
g o A o WA RO & e 978 55 o o A ern R e s A R e 2
3Ifadh fa-T 1 Foeliod i, SUfa, 0 oM o foT SUHRT &1 ere &1 il &l Sl &l
HH B ¢ | ST dab Bl A1 & o

When limitations were in effect on nucleararms testing, people tended to save more of
their money, but when nuclear-arms testing increased, people tended to spend more of
their money. The perceived threat of nuclear catastrophe, therefore, decreases the
willingness of people to postpone consumption for the sake of saving money. The
argument above assumes that

(a) TUd & aul T 3fiaa fo-Te &1 Ueligrd Sid! sgel off @i ¢

the perceived threat of nuclear catastrophe has increased over the years

(b)  HfSai=I T 3 R ERARI & fdpry &1 9o faar 31

most people supported the development of nuclear arms

(c) i & 31fiaey fa=T1 @1 v i, Wi wam] gRaRf @ um & W R El
people's perception of the threat of nuclear catastrophe depends on the amount
of nuclear-arms testing being done

(d) ORI URATY] SRR b Udlan T B W TeY i Ol 61 §9d 1 5, I aill 4
T Eim1- el &1 gadE e g
the people who saved the most money when nuclear-arms testing was limited
were the ones who supported such limitations




Options :
1.a
2.b
3.C
4.d

Question Number : 63 Question Id : 7715134118 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

T4 TRA GIERT & Wier Y Fatia W e g o o1, 7@ aT o o SUei @t 9ad e
1 gt ot it o TR B o wie A gf g3 ot ol A SUe-09 & 6 3l gl Tl Bl
3Ifadh fa-Te BT Yealiod i, J8ia, 08 §aH o foT SUHIT &l ere &1 il &l Syl @l
PHH PR ¢ | ST b Bl A &

When limitations were in effect on nucleararms testing, people tended to save more of
their money, but when nuclear-arms testing increased, people tended to spend more of
their money. The perceived threat of nuclear catastrophe, therefore, decreases the
willingness of people to postpone consumption for the sake of saving money. The
argument above assumes that

(a) fI5d 78 a9 anfiae foe &1 Teliga Sm=id agdt ol e ol

the perceived threat of nuclear catastrophe has increased over the years

(b) feremis aiivl A W BRART & for &1 aud b g

most people supported the development of nuclear arms

(c) i & 3fiaey fa-T1 @t vehcpet afreiepT, Wi wRA] gRAR @ 7l & HW R &l
people's perception of the threat of nuclear catastrophe depends on the amount
of nuclear-arms testing being done

(d) o5t Tt = ooy 2R o o it B W e e U9l @ a9d @i 6, 3 il A
T i1 el &1 Rl fHa g
the people who saved the most money when nuclear-arms testing was limited
were the ones who supported such limitations

Options :
1.a
2.b
3.c
4.d

Question Number : 64 Question Id : 7715134119 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0



CMM, EOO, GQQ, ,KUU

(a) GRR
(b) GSS
(c) ISS
(d) ITT
Options:

1.a

2.b

3.c

4.d

Question Number : 64 Question Id : 7715134119 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

CMM, EOQO, GQQ, , KUU
(a) GRR

(b) GSS

(c) ISS

(d) ITT

Options:

1.a

2.b

3.c

4.d

Question Number : 65 Question Id : 7715134120 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

Marathon, race @& fai@ 91 § 9. hibernation . & fel@ g1

Marathon is to race as hibernation is to

(a) Winter
(b) Bear
(c) Dream
(d) Sleep
Options :
1.a

2.b

3.c

4.d



Question Number : 65 Question Id : 7715134120 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

Marathon, race @ foit 91 € 91, hibernation . & fel@ g1

Marathon is to race as hibernation is to

(a) Winter
(b) Bear
(c) Dream
(d) Sleep
Options :
1.a

2.b

3.c

4.d

Question Number : 66 Question Id : 7715134121 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

1Y f<Ig &1 ® [ uid=itd M Which one will replace the question mark?

- 8 0
@s 1We u()2
7 4 2

a
b
C
d

S — — —
e e T T
_— i N D

1
2
Options :
1.a
2.b

3.cC
4.d

Question Number : 66 Question Id : 7715134121 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0



7Y fdg &1 I ufdeifdd &EmWhich one will replace the question mark?

4 g 0
O OO,
7 4 2

(@ 0
(b) 2
(c) 11
(d) 12
Options :
1.a
2.b
3.C
4.d

Question Number : 67 Question Id : 7715134122 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

@A YR $I I3H & fow 7y et uumeh & 9ed &1 Yo ordl g2

Which pulley system needs the least amount of effort to lift the black weight

"4
(@) A
(b) B
(c) @Hf AdYB ¥ td HF/Equal in both A and B
(d) AB, &Hl 4 FaliNeither A nor B

Options :
1.a
2.b
3.c
4.d



Question Number : 67 Question Id : 7715134122 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

@A HR @I I5H & g [y feret el # 9ed &1 o ol g2

Which pulley system needs the least amount of effort to lift the black weight

(@ A

(b) B

(c) @Hi, AduBY u® JHH/Equal in both A and B
(d) ATB, &H 4 T&lNeither A nor B

Options :
1.a
2.b
3.c
4.d

Question Number : 68 Question Id : 7715134123 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

DI dics TS dell 9 T Which pendulum will swing faster?

(a A
(b) B
(c

)
)
) @el Tel o ddl/Cannot say
(d)

gui/All of them

Options :
1.a



2.b
3.¢C
4.d

Question Number : 68 Question Id : 7715134123 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

©H-T1 dldd A dull U ev/Which pendulum will swing faster?

a

A
b) B
C

(
(
(

)
)
) ®gl el ol Yddl/Cannot say
(d)

gui/All of them

Options :
1.a
2.b
3.c
4.d

Question Number : 69 Question Id : 7715134124 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

HYd/Statements:

()  sqeial & oHd, Takal 3§ o ¢/Blueberries cost more than strawberries.
(i)  seidl &1 Hid, TRTaRal 8 &4 2/Blueberries cost less than raspberries.
(i) XTERE @ B, Riaial o il @ e §

Raspberries cost more than strawberries and blueberries.

o Ugell & U 8l 8, dl AT DY B

If the first two statements are true, the third statement is
(a) WelTrue

(b) Tdd/False

(c) 3ff¥d/Uncertain

(d) Iwjad GH/AIl of the above

Options :
1.a



2.b
3.¢C
4.d

Question Number : 69 Question Id : 7715134124 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

HY/Statements:

()  wqeRal @ oHd, RieRkal 3 offid g/Blueberries cost more than strawberries.
(i)  sqeial o HHd, TdRAl ¥ B g/Blueberries cost less than raspberries.
(ily el ot oiga, wefal qur sEial 3 ofie §

Raspberries cost more than strawberries and blueberries.

e Ugel & $UH gl 5, d AT DU B

If the first two statements are true, the third statement is

) TellTrue
( } ﬂﬂHfFalse
{ ) 3HfFd/Uncertain

(d) Iuad Gul/All of the above
Options :
1.a
2.b

3.cC
4.d

Question Number : 70 Question Id : 7715134125 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0

1, 9 UG 31 Gard BT SR B 6, d WOFRE ol sUdI Jadd 6 10, d ..

Leaders who utilize learning agility are self-aware. This means they are able to

30 il § BRI & IR H A ¢

(a) understand their strengths and weaknesses

30 Tdl & TR W & IR A & aR 7 el

(b) understand their own strengths but not weaknesses

W & & 3 T e 3

(c) understand that there are conscious beings

A0 B & IR T FHd § W didd! & aR H ol

(d) understand their weaknesses but not strengths

Options :



1.a
2.b
3.c
4.d

Question Number : 70 Question Id : 7715134125 Question Type : MCQ Option Shuffling : No
Correct Marks : 1 Wrong Marks : 0
1, J UG 1 Gad BT SR B 6, d W-OFRE ol SUdI Haae o 10, 9 ..

Leaders who utilize learning agility are self-aware. This means they are able to .

3T bl 9 BTl b SR H T &

(a) understand their strengths and weaknesses

310 Tl & TR ¥ W & IR A & aR 7 el

(b) understand their own strengths but not weaknesses

W & 3 g e 3

(c) understand that there are conscious beings

A B & IR T FHd § W didd! & an H gl

(d) understand their weaknesses but not strengths

Options:
1.a
2.b
3.c
4.d

Part 11



Question Number : 71 Question Id : 7715134126 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

21, 36 TU1 66, Udd & T1Y fqusy gaq ol @l . g1
The least perfect square, which is divisible by each of 21, 36 and 66 is:

(a) 213444
(b) 214344
(c) 214434
(d) 231444

Options :

1.a

2.b

3.C

4.d

Question Number : 71 Question Id : 7715134126 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

21, 36 qU1 66, Udd & T1Y fqusy gqa qui @l . g
The least perfect square, which is divisible by each of 21, 36 and 66 is:

(a) 213444
(b) 214344
(c) 214434
(d) 231444

Options:

1.a

2.b

3.c

4.d

Question Number : 72 Question Id : 7715134127 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0



®Y-/Statements:
$e dad, fbdrid a/Some pens are books.
i faerer faodd 8/All schools are books.
$® Helladad, fdee™ g/Some colleges are schools.
fspd/Conclusions:
(1) $® Helladad, daH t/Some colleges are pens.
(ii) ©® daH, [de1ed 8/Some pens are schools.
(i) Do HeId=ey, fbdid §/Some colleges are books

(a) d>ad (i) T (if) FEl 8/0nly (i) and (ii) follow
(b) dvad (ii) 7T (jii) Hel 8/Only (ii) and (iii) follow
(c) dvad (i) 9T (jii) ¥&1 &/ Only (i) and (iii) follow
(d) T+t 7TeTd 8/None follow

Options :

1.a

2.b

3.cC

4.d

Question Number : 72 Question Id : 7715134127 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

dYA/Statements:

$e daH, fbdrd a/Some pens are books.

it faerer faodrd 8/All schools are books.

oo Helfddrad, [deme™ 8/Some colleges are schools.
fspd/Conclusions:

(i) oo Helflddiad, dad §/Some colleges are pens.
(ii) $e daH, [dellad 8/Some pens are schools.
(i) Do HeIdwTy, fbdd §/Some colleges are books

(a) dad (i) T (ii) Fel 8/0nly (i) and (ii) follow
(b) dad (i) T (iii) W&T /0nly (ii) and (iii) follow
(c) e (i) T (iii) W1 8/ Only (i) and (iii) follow
(d) T+t 7eId 8/None follow

Options :

1.a

2.b

3.c

4.d



Question Number : 73 Question Id : 7715134128 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

e 1 YdY {4 70 U 8/To which group does the figure belong?

':.: - .'An

i %
¥ A,
k1 i\
.
Ay !
VEAAL

L
R

Group A

)
)
) @@ &Ml Tel/Neither A nor B
)

(d) Iuded TAll of the above

Options :
1.a
2.b
3.c
4.d

Question Number : 73 Question Id : 7715134128 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0



e 1 YdY {4 70 U 8/To which group does the figure belong?

0 .. A
e
% :J'Ei?
Group A
GroupB | Mo I A R ‘ ‘
(a) ®IA
(b) @B
(c) @ T1@ A TaNeither A nor B
(d) Iuded TAll of the above
Options :
1.a
2.b
3.c
4.d

Question Number : 74 Question Id : 7715134129 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0



o Afcad &1 R HHdIe SUd fdd o &1 99 B

Select a suitable option that will complete the figure matrix

™
Ji's

4
F7 |

(d)

SR A

Options :
1.a
2.b
3.c
4.d

Question Number : 74 Question Id : 7715134129 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0



o Afcad &1 R HHdIe SUd fdd o &1 99 B

Select a suitable option that will complete the figure matrix

™
Ji's

(d)

> i R AR

Options :
1.a
2.b
3.C
4.d

Question Number : 75 Question Id : 7715134130 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

CANNY ¥Tsg @] UaY 37w aiid 3 oad pR-aral 9sg U

Choose the word which best expresses the meaning of the word CANNY

Obstinate
Handsome
Clever

a
b
C
d) Stout

— — — p—
S et i

Options:
1.a
2.b
3.¢
4.d



Question Number : 75 Question Id : 7715134130 Question Type : MCQ Option Shuffling : No
Correct Marks : 2 Wrong Marks : 0

CANNY ¥/sg D FaY 3y Rl § odd p-1arell Yeg T

Choose the word which best expresses the meaning of the word CANNY

(@) Obstinate
(b) Handsome
(c) Clever
(d) Stout

Options :

1.a

2.b

3.c

4.d

Group Number:
Group Id :

Group Maximum Duration :
Group Minimum Duration:

Show Attended Group?:
Edit Attended Group?:
Break time :

Group Marks :

SectionId:

Section Number :
Section type :
Mandatory or Optional :
Number of Questions :

Number of Questions to be attempted :

Section Marks :

Maximum Instruction Time:

Sub-Section Number :
Sub-Section Id :

Descriptive

3
771513141
30

30

No

No

0

20

Descriptive

771513191
1

Offline
Mandatory
5

4

20

0

1
771513191



Question Shuffling Allowed : No

Question Number : 76 Question Id : 7715134131 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

w e R AR ¥ e p o gka o &

What is the sensitivity of steady state position error to parameter P? [5 31 /Marks]

k
(s+p)s+aq)s+r)

w

Question Number : 76 Question Id : 7715134131 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

R e R IR ¥ Tl p @ iR et 22

What is the sensitivity of steady state position error to parameter P? [5 3id/Marks]

k
(s+p)s+q)s+7)

w

Question Number : 77 Question Id : 7715134132 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

Fafifed yorh @ ddfda G 9 &1 omm a §e
What is the amplitude of the limit cycle associated with the following system.

= X —x (% +x3 - 1)

ty = =X =X +x7 — 1)

U 9% & Wild 31 9Pl &1 J6 S & o e 1

Derive equations to determine the nature of stability of the limit cycle. [5 3i®/Marks]



Question Number : 77 Question Id : 7715134132 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

Fofifed ordt O Yefdd 9 99 @1 MW [Ga g

What is the amplitude of the limit cycle associated with the following system.
k= X~ X (xf +x5 - 1)

tp = X = X (xf + x5 — 1)

9 9% & Wld @1 1Pl @ 710 & & U FHe & 0HE B
Derive equations to determine the nature of stability of the limit cycle. [5 3i®/Marks]

Question Number : 78 Question Id : 7715134133 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

(a) 0y UG A G & g
Explain back stepping control design. [2 3i®/Marks]

(b) gl HH RS UuTeh B Terdl ¥ Uy Ug A0 HeH & UeEH B

Demonstrate the back-stepping control design with the help of a third order nonlinear
system. [3 3fd/Marks]

Question Number : 78 Question Id : 7715134133 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5

(a) Ty U FA0 ¥ & FHE
Explain back stepping control design. [2 3% /Marks]

(b) GG H SRFGD WUIC &l TERdl ¥ UY UG AU NG BT WGEH B

Demonstrate the back-stepping control design with the help of a third order nonlinear
systemn. [3 3@ /Marks]

Question Number : 79 Question Id : 7715134134 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5



(a) a@ o R Tonet @ Rrar & fou 3t @1 7ol &

Explain the conditions for stability of a linear time invariant system.  [2 3i@/Marks]

(b) 3 TY 3R T : T TOHE e TR & T FUEs TR0

s(254+353+252435+2)

T & foU, wy-gldod AMGS @1 SWM &R G99 U R 9 Wl @ i am

For a negative feedback system with forward path transfer function

(25443534252 +35+2)
and unity gain feedback, find nature of closed loop stability using Routh-Hurwitz criteria.

[3 3 /Marks]

Question Number : 79 Question Id : 7715134134 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5
() a@ o R Toret o Rrar & fou 3l @1 aol &

Explain the conditions for stability of a linear time invariant system.  [2 3@ /Marks]

(b) 3 7Y IR B - T4 qoma dfel TRU & T HURES TR

5(25*+353+252435+2)

T & fou, wy-glidcd AMGS @1 SWM W) S99 U R 9 Ul @ am

For a negative feedback system with forward path transfer function

s(2544353+252+35+2)
and unity gain feedback, find nature of closed loop stability using Routh-Hurwitz criteria.

[3 3 /Marks]

Question Number : 80 Question Id : 7715134135 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5



K (st4)
s(s+1) (s+2)(s+6))

o ¢ @a¥ T 390 srcdl &1 Wd B K ot @t i gl
Sketch the root locus and its asymptotes for a unity feedback (negative feedback) that has the

(a) 3 IR G GCS = ¥ IE TG TR (IS TR &

K (s+4)
s(s+1) (s+2)(s16))

forward transfer function GCS = . Kiis the gain of the system.

[2 3@ /Marks]

K (s-3)
(s+2)(s+3)

§5d 4 59 3 fig, ot of am &, @1 v emiK vl @t afdd gl

For the unity feedback system with negative feedback having a forward transfer function

(b) 3 WU B ¥ fu e TrRe ¥ 9w dEme R gl @

K (s-3)
(s+2)(s+3)

, Find out the breakaway points and break in points whichever is applicable.

K 1s the gain of the system.
[3 31/ Marks]

Question Number : 80 Question Id : 7715134135 Question Type : SUBJECTIVE Consider As
Subjective : Yes

Correct Marks : 5



K (st4)
s(s+1) (s+2)(s+6))

o ¢ @a¥ T 390 srcdl &1 Wd B K ot @t i gl
Sketch the root locus and its asymptotes for a unity feedback (negative feedback) that has the

(a) 3 IR G GCS = ¥ IE TG TR (IS TR &

K (s+4)
s(s+1) (s+2)(s16))

forward transfer function GCS = . Kiis the gain of the system.

[2 3@ /Marks]

K (s-3)
(s+2)(s+3)

§5d 4 59 3 fig, ot of am &, @1 v emiK vl @t afdd gl

For the unity feedback system with negative feedback having a forward transfer function

(b) 3 WU B ¥ fu e TrRe ¥ 9w dEme R gl @

K (s-3)
(s+2)(s+3)

, Find out the breakaway points and break in points whichever is applicable.

K 1s the gain of the system.
[3 31/ Marks]





