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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Distinguish between measurement system and control system.

Define gauge factor. What will be the change in resistance of an electrical
strain gauge of 2.1 and resistance 50 Q if it is subject to a strain of 0.001?

Why are pilot operated valves used?

State the applications of servo motor in Mechatronic system.

Draw the torsional spring-mass system. Write down the system equation.
What is meant by digital logic control?»

How does PLC differ from relay logic?

State the use of JUMP control in PLC’s.

How is a traditional design of flow control in a large pipe improved by
Mechatronic design?

Automatic camera is a mechatronics system — justify.
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PART B — (5 x 16 = 80 marks)

Explain the microprocessor based controller with a suitable
example. . ’ (8)

Discuss the closed loop control system suitable for shaft speed

control with a neat block diagram. 8
Or

Explain the Hall effect sensor and its types. (6)

Discuss the static and dynamic characteristics of a sensor. 10

Explain the working of a spool valve with a neat sketch. ®)

Discuss any two types of ball and roller bearings with suitable

sketches. (10)
Or

Explain the working principle of Brushless permanent magnet D.C.
motor. (8)

How will you specify a stepper motor? Discuss its characteristics. (8)
Derive a mathematical model for a spring-mass-damper system. (6)

Compare the control system performance for a system with

derivative control and a system with proportional control. (10)
Or

Explain in detail Gain-scheduled and Self-tuning adaptive control

system with a suitable block diagram. (10)

With a neat circuit diagram, explain the working of PID controller.,
(6)

Discuss how AND, OR, NOR and NAND systems can be formed

with ladder diagram. (10)

Sketch a ladder diagram and explain for pressure alarm. Alarm
should be sounded if a sensor indicates the pressure above 2 bar

and remain sounding until the pressure falls below 1 bar. (6)
Or ‘

Explain how the shift register can be used to sequence the event

with a neat diagram. . (10)

How will you select a PLC for a specific application? 6)
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(ii) Compare and contrast the traditional an
approach applicable for advanced manufacturing. (10}




