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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2024
Gontrol Systems

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, choosing ONE full questionfrom eaeh module.

2. M : Morks, L: Bloom's level, C: Course outcomes.

Module - I M L C

Q.l a. Define Control system. Write down any four differences between Open
Loop Control System and Closed Loop Control System.

4 L2 col

b. For the mechanical system shown in Fig. Ql(b), obtain
electrical system using Force - Voltage method.

the equivalent

Fig. Q1(b)

8 L2 col

c. For the mechanical system, shown in Fig. Ql(c), obtain
electrical system using Force - Current method.

equivalent

Fig. Q1(c)

8 L2 col

OR

Q.2 a. For the mechanical system shown in Fig. Q2(a), obtain the equivalent

electrical system using Force - Voltage method.

Fig. Q2(a)

$ct:

7 L2 col
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co1obtain the equivalent

electrical system using Force - Voltage method'

Fie. Q2(b)

Fig. Q2(c)

rque - cl13ntanalogY

p"rmr*u""e equation for the mechanical system of Fig' Q2(")'
14, KL ,.".-

Module - 2
c03

Fiod 
C(t) 

by Mason's gain formula for Fig' Q3(a)'
R(s)

Fig. Q3(a)

Q.3

C(f) ortn. svstem shown in Fig' Q3(b)'
R(s)

Fig. Q3(b)

c03F"r th" si"gle flow graph of Fig. Q3(c), transfer function using

Mason's gain formula.

Fie. Q3(c)

-t{r
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OR

Q.4 a. Reduce the block diagram to its canonical form and obtain C(s)/R(s) of the

system of Fig. Qa(a).

CCr)

Fig. Q4(a)

6 L3 co3

b. Obtain the transfer function of the single flow graph shown

using Mason's gain formula.
Fig. Q4(b),

Fig. Qa(b)

6 L3 c03

c. Reduce the block diagram of Fig. Qa(c) to its simple form and

C(s)/R(s).

Fig. Qa(c)

8 L3 c03

Module - 3

Q.s a. With the heip of graphical representation and mathematical expression,

explain the following test signals : i) Step signal ii) Ramp signal

iii) Impulse signal iv) Parabolic signal.

8 L3 co2

b. Find Kp , Kv , Ka and steady state error for a system with Open loop

transfer tunction G(s) H(s): ''o!:1')!tl')=. , wherer(t):3 +t +12.' s(s+lxs+4Xs+))

6 L3 c02

c. fhe Open loop transfer function of a servo system with unity feedback is

siven as G(s) : l0 
. Find out static error constants and obtain steadya 

s(0.1s + l)

state error when an input r(t) : Ao + A1t + *,' i. applied.2"

6 L3 c02

OR

Q.6 a. For a unity feedback control system with G(s) : , 
64= 

.,, write the output
s(s + 9.6) 

'

response to a unit step input. Determine
1) The response at t:0.1 set

2) Maximum value of response and the time at which it occurs.

3) Settling time.

10 L2 c03
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Fbr the sftem shown in Fig' Q6(b),
1) IdentifY the tYPe of C(s) / E(s)

Z) Find values of KP , Kv, Ka'

,; If r(t) : 1Ou(t), find steady state value of the output'

CC.i)

Fie. Q6(b)

and negative

real parl for a system 56 + 4s5 + 3sa - l6s2 - 64s -48 : 0'

5------.-, find range of values of K' Marginal value of
G(t) : 

,(1* o.4sxl+ o'25s)

K and frequency of sustained oscillations' :

10 I Lzl co3
b.

6 L2 co4
Q.7 A.

6 L2 co4
b.

E.pl"- th. angle condition in

angle condition for the sYstem

K
G(s) H(s) ---=-'v\v., ' ^\-/ 

s(s + 2)(s + 4)

ffillowing Points using

D s: - 0.75 ii) t: -1 + j4'

8 L2 co4
c.

OR
: '. ,i , 1 :1rr-- ^f+L^ -rroram

-T co4t2 L2
Q.8 A. Sketch the complete root locus and cofilmeru on trltr sLauruly ur Lrrv DJolvur

K
G(s) H(s) : -=------'.-\u/' rr\v/ 

s(s + 1)(s + 2)(s + 3)

; ; ;: ., -.^i--^ ^F ,7i l^ 8 L2 c04
b. Sketch

Wu": 5

plot the transrer

G(s) -

the Bode
rad/sec.

2l!s

(l + 0.2s)(1+ 0.02s)

aio.l n lcoF
Q.e a. I For a certain controi system

i o,, H(s): .-+ ^ , sketch the Nyquist plot and hence calculate the

I 
-\"/ --\-/ s(s+2)(s+10)

I tung. values of K for stabilitY'

10 L2 c05
b. Explain the Lag compensator and Lead compensaror wltu tltr uErP

circuit diagram.

OR
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frs'
.lr

t'rQ * + 
d'v!t) * z Yt) + 2y(t) = 5u(t) . o*ngM;re state diagram'

dt' dt' dt ; Y

by the differential equation *
Const state model using phase variables if t

Y(s) = - s' +3s + 4 
. obtain the stffig ffidel using signal flowuG):ilF;3sJ -,*ry- ,t

ry
gm,aph.

The transfer function of a control system t u"

rrl\ -l,o^,tt W

Find the state transition matrilx
l- o -tlo: 
L*, -;l ^. '
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