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SECTION ''A"

[20 Q. x 0.5: 10 marks]

Choose and mark lXl the most appropriate option from each set ofchoices

1. A control system consists of a subsystems and processes assembled for the purpose of
obtaining a output with desired performance. given a input.

2

[ ] desired, undesired [ ] undesired, desired

[ ] desired, specific [ ] undesired, specific

You have designed an elevator system" but when testing the elevator does not aling

exactly with the floor level, i.e., it has some deviation. Now, you have to minimize

eITOr.

The inverse transform of the function yG) = ;ffi; is 

-.I I u(0 = 200 sin 100t t I u(t) - 20 sin 10t

[ ] u(t) -251n6 tlu(t) = 0.2sin0.1t

[ ] stability [ ] transient []parametric [ ] steady-state

3. The performance ofopen loop system is severely atTected by the presence of-
[ ]disturbances [ ] output conditions [ ] real time output [ ] time

4

5

6

Ramp and parabola signals are used to find the

[ ] transient enor [ ] zeros t

In any transfer function, if the values of the La

I steady-state error [ ] poles

place transform variable, "s" cause fie t.f'

to become infinite. the values are called 

- 
of a t.f.

[ ]poles [ ] zeros [ ] time constant t I settling time

Time constant is the time system takes for the step response to rise to % of its

final value.

137.8 l)44.4 1163.2 []s6.6
The step response for the tf shown in figure I is ---'[ ] overdamped []undamPed

[ ]critically damped [ ]underdamped

R(r )

Figure I

9 ln figure 2, the overall gain of the closed loop system ir-'
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Figure 2
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7.

8.



10.

11.

12.

11.

l5

A closed loop system is stable if all the poles ofthe system lies at

[ ] Left side of imaginary axis.

[ | Right side of the imaginarl axis.

[ ] lmaginary axis.

[ ] One on left and one on right of imaginary axis.

The steady-state error for the system in figure 3 below is
T(s) = 5/(s"2 + 7s + 10) and the input is a unit step.

[]e(oo)-1.5 []e(oo)=r
Rl')

[ ]e(m): o.s [ ] e(oo) = 6.25

if

The gain of the system in figure below is
GivenRl=lOandR2=2O.

tll t)2
13 tt4

l' l- ,.|

y

Figure -1

[ ] 0.ll0

t'

RI

R,

[ ]eliminate unr.ranted noise.

[ ]addition of signals

(0.625)ro: (?):

[]0.u1 [ ]0.r0r

Limit switch is an example of -=- .

[ ] current switch t
[ ] temperature switch t

18. The

19. PLCs. or programmable
industrial

Fill in the blanks (maximum of two words).

16. A proportional controller rhe output (atso called the actuating signal) is directly
proportional to the

I voltage switch
I proximity switch

controller is used to eliminate the steadv state error.

[ ] shift the lrequency.

[ ] divide the voltage.

[ ] 0.0u

logic controllers. are computers designed to operate under
environments and '- complex processes.

(t\I +

jri.l

20. sensor can be used to sense level without any physical contact.

13. High-pass, low-pass and notch filters are used to

17. Ideal op-amps have _-- voltage gain.
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Attempt ANY FIVE questions. Assume any suitable data if necessary.

l.
a Simpli! the block diagram to obtain rhe transfer funcrion, C(S)/R(S). for the

system shown in figure 4.
t4l

Figure 4. Block diagram ofa system

b. Find the transfer function, G(s/ : Xt@/F@. or rhe translational mechanical
system shown in figure 5.

f" L---+ x, (t)
I

t4l

t4l

t4l

(!

Figure 5: MechaDical systenl

a. Discuss the importance ofsignal conditioning in reducing noise in a control
system. Explain how different types of filters (low-pass, high-pass. band-pass)
are used to eliminate unwanted noise from the signal. Provide examples of
scenarios where each type of filter would be appropriate.

b. Derive and explain the time response characteristics ofa first order system to
a unit step input. Also. show that rise time is equivalent to 2.22 times the time
constant-

P.T.O.

2.



J

a. For the system with characteristic equation as below, determine if the system
is stable or not. Also, explain rvhat does the system imply if a row of zeros
appear in Routh Array.

?" (s) _ 5s+zsa+2s3+4s2+s+2
b. use an inverting amplifier, an integrator. and a summing amprifier to develop

an output voltage given by:

i,:,,,, = r0l,i,, , + 1t,,,,1,

[4

t4.

t4l

t4l

L2l

t6l

t4i

t1t

4

a. Design and describe a complete data acquisition system (DAe) for
_ monitoring and controlling the environmental conditions in a greenirousi.
b. Identily the types of sensors required to monitor parameters such as

temperature, humidity. soil moisture. and light intensity for the system of
question 4 (a). Explain the signal conditioning techniques needed for each
sensor to ensure accurate and reliable data acquisition.

)
u I*-ql3T the rvorking pri,ciple of Linear voltage Differentiar rransformer

(LVDT) with appropriate figure.
b. For an automatic water tank system as shown in Figure 6. there are two revel

sensors, Lup and Ldown and a pump. For this automatic water tank system,
pump is 'on' il water is berow the lower revel and pump is 'otf if water is
above the higher level. When water is between top and bonorn level, the
pump should be on/off depending upon the previous itate of the prrp. Whi.h
means ifthe previous state orpump is on then it should be turned on ind if the
previous state is ollthen the pump should be kept off.

Figure 6: Water Tank

II

Develop a Discrete logic for the controller of the svstem.
lmplement the Discrete rogic of the controler in plc. Draw the ladder
diagram for the controller program.

6

a Design and draw a block diagram fbr closed-loop speed control system lor anautomobile. Explain why closed loop system is bltter for u..rrut. control thanan open loop system.
Write shor-t notes on any /ruo of the following statements.i. Dilferent types oltemperature sensor.ri. The derivative or differential controller is never used alone.
ii i. Working oloptical encoder.

b

.l


