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T.E. (Mechanical) (M echanical Sandwich Engg.)
MECHATRONICS
(2019 Pattern) (Semester - V) (302044)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the carndidates:

1) Answer Q.20r Q2,Q.30r Q4,Q.50r Q.6, Q.70r Q.8.

2) Use of/drawingnstruments, electronic pocket calculators are allowed.

3) Figdresto the right indicate full marks.

4) Assuitie suitable data if necessary.

Q1) @ Explain Open loop control system with a case sttidy/application. [5]
b) _EXplain concept of transfer functiofand state’its properties. [9]

c) Reducetheblock diagram and fixd the transfer function of thefollowing
Figure. [8]

Gy 1 “ Cgb—+—Yis)

e «?p
..3_%}%7

OR

Q2) & Compare open loop and closed loop contral_system. [9]

b) © Explain application of mechatronigsy Antitock braking system
(ABS). [5]
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c) Reducetheblock diagram and fi nq,@transfer function of thefollowing

Figure.
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Q3) a Ps‘ﬁn frequency response specifications ane\)%sonant peak, resonant
N
W.

uency, band width.
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b) Explaingainmarginand phase@i n. Qo

p)
Q/
c) Determinethevalueof o@e r&ti me, peak time, settling timeand
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peak overshoot when co shown in Figure below is subjected
to unit step input. Q}N [7]
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Q4) @ Compare time response and frequency res(%q%ée analysis. [9]

b) Explain natural frequency, damped f&)&q’zency and damping ratio in

detail.
’ Vv
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Q3) 8
b)

Q6) a)
b)

For the system in Figure below; assume mass=3kg, stiffness=3.5 N/m
and damping coefficient= 0.3 Ns'm. Also, F=Force input in N and
x = displacement output in m. [7]
Find:

1)  Derivethetransfertunction X(s)/F(s)

i)  Poles and.zerasplot

i) Camment gn stability
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Why derivative controllerd s ot used in control systems? [5]

Using a suitable blocK diagramyexplain the working of PID control in
parallel form. [9]

A PI controller isreverse acting, PB = 20, 12 repeats per minute. Find[8]
N\
)  Proportional gain »
i) Integral gain,
v
i)  Timethat the controller output will reach 0 % after aConstant error
of 1.5 % starts.
The controller output when the error occursed was’72 %.

OR

Explainthe Proportional-Integral controtier with ablock diagram.  [5]

Explain the manual procedure for PID controller tuning with a suitable
example. [9]
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c)

Q7) 8
b)

Q8) a)
b)

Fig. shows an error time graph. Skefch PID controller (Parallel form)
output with respect to time. Assumie Kp = 10, K, = 2, K, = 0.5, and
P_=0i.e. the controller output is:zero when the error is zero. [8]
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Explé&iyr the basic components of PLC. [9]
What'isthe function of timersin PLC programming? Explain any one of
them. [5]
Given four normally open switches{P1, P2,%1, and S2), with DC motor
(M) writea PL C program to sati§hyyfoll awing objectives: [7]
)  When P1 (Start Button),is’pushed, the cycle shall start. The cycle
shall continue to remain-ON unit /P2 (Stop Button) is pushed.
i)  When Sl is pushed and S2 'i's not pushed then motor is ON
clockwisedirection.
i)  When S2 is pusghéd andS1 is not pushed then motor is ON in
counter clockwise direttion.
Iv)  When P2 is pushed tie program stops.
Q OR
List and discuss, in brief, any five specifications of PLC. [5]
Using awltabledlagram explain theworking of the counter inaRLC.[9]

A conveyor is run by switching ON or OFF a motorWe'arepeositioning
parts on the conveyor with an optical detector. When, the aitical sensor
goes on,we want towait 1.5 seconds, and then stopjthe coriveyor. After
adelay of 2 secondsthe conveyor will start again:We riéed to use a start
and stop button-a light should be ON when thg.systefirisactive.  [7]
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