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Question Paper Code : Q 2781 g

B.E./B.Tech. DEGREFE. EXAMINATION, NOVEMBER/DECEM B 2000,
Seventh Semester
Electronics and Instrumentation Engineering
MH 1081 — MECHATR()NIC.S
(Common to Instrumentation and Control Engineering)
(Regulation 2004)
Time : Three hours Maximum' : 100 marks
Answer ALL questions,
PART A — (10 x 2 = 20 marks)

1. Define Mechatronics system and sketch the graphical representation of
Mechatronics system.

2.  What are the stages in designing a mechatronics system?

3. Suggest a sensor that could be used for a furnace to monitor the rate at which
the heating oil flows along a pipe. The output from the measurement system is
to be an electrical signal which can be used to adjust the speed of the oil pump.

4. What is the role of signal processing in a mechatronics set up?

5.  If a stepper motor has a step angle of 6.5°, what digital input rate is required
to produce a rotation of 15 rev/s?

6.  What is meant by hydraulic resistance and pneumatic capacitance?

7.  Device a PLC . timing circuit that will switch an output on for 20 seconds and
then switch it off. .

8. What happens when DAA instruction is executed in 8085 microprocessor?
9.  How does a microcontroller differ from a microprocessor?

10. Enumerate the different mechatronics systems used in automobiles.




(a)

(b)

(a)

(b)

(a)

(h)

PART B — (b x 16 = 80 marks)
M Explatu the various clemecuts of o closed foop conised oy with
an example of speed control of 4 shaft. (8)

(1) Compare the traditional approach and Meoeehsbrome cnvoneh o
process control and manufacturing. (8)

Qr

(1)  Identify the various elements of 2 closed-loop control syvsiewm in an
automatic domestic washing machine and describe their functions.

~ (8)

¥ . g

(i)  How has Mechatronics discipline been evolved? Breietly explain the

evolution stages. {8)

A CNC lathe is fitted with motion and position contiol seusors for wpindle
motion and tool position detection. A force sensor for thg measuwrement of
cutting force is mounted on the tool. Explain the type of sensors used and
discuss any one type of sensor. {6+ 10)

Or

()  Explain an incremental (optical) encoder. What are their
applications? N (8)

(i1) Discuss with a neat sketch, the principle and working of LVIT and
Pyroelectric sensors. (8)
()  Explain the specification and working of a stepper motor with an
aid of a sketch. ®)
(i) ~ Discuss the working of the following actuation systems : (2x4)
(1)  Self-excited wound field shunt DC motor.
(2) Hydraulic actuator.
Or

(i)  Describe the working principle of ball and journal bearings with
near sketches. (8)

(i1) Discuss the working of a pneumatic actuator with a neat diagram,.
(8)

S
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(&)

Shay
I

{ Hketeh a ladder dingeam and explam for temperaiiee ala

hizis Lo be sowrded i sensor widicates o remperadure ahowv

fOernain :u:‘ﬂ”&({.{.isg; untid the o INprerat i ul!i;' Didow G

41y Briefly explaon how arvithmetic and code conversion o

executed 1 PLOY
{ir

(1) Discuss the varvious requirements for developmoens of sniceiioes o

mechatrenies dovices,
(1) Write a note on PLD controller used in PLC. - =

Discuss the features of o mechatrorice based car engine rmaiageniont

IRSS

system with necessary sketeh.
Or

[

Design a 3-axes pick and place robot as a mechatromies deviee, DHyous:

{143}

the various issues assoctated with this deviee,
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