50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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apphcatlons , (10 Marks)
With outline diagram, explain, flow injection analy51s for measurement of substrates,
products and other metabolite: » (10 Marks)

« OR
Briefly outline the principle of working of the instruments used to measure the pressure
measurement and discuss with the neat d1agram of an instrument with their working and

application. o, (10 Marks)

Discuss methods of on-line and off-line:| jomass estimation and their measurement of

important phy&co chemical and biochemical parameters. (10 Marks)

» .. 'Module-2 ,

Compare closed-loop and open-lgop control systems Wlth a block dlagram and an example.
(10 Marks)
funcuon for mercury ‘thermometer for first

order systems. o : (10 Marks)

Explain and derive the sinusoidal inp (10 Marks)

Derive the transfer function for non i (10 Marks)

derive transfer function second order system of damped

i (10 Marks)
The overall transfer function of the control systems given as

_ 16
1.55 +2.45+6 ‘
A unit step chan: ‘magnitude 6, introduction in to the system. Determine: i) Overshoot
ii) Decay ratio iii) Period of oscillation iv) Rise time. (10 Marks)
OR
With a neat outline dlagram ‘derive transfer function of second order system of U tube
manometer. ‘ (10 Marks)
Discuss transportation lag of second order systems. (10 Marks)
Module-4
Explain and derive the transfer function of P-I controller and P-D controller. (10 Marks)
With neat outline diagram, explain the function of pneumatic control valve. (10 Marks)

&
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OR s $L
8 a. With a neat block diagram, explain and derive the transfer function servo problem in
(negative feedback) controllers. W, (10 Marks)
Write a note on : 1) Actuators ii) Positioners . = (10 Marks)

10

5 .\
Explain in detail the root locus procedure to find out transfer function-of the control systems.
¢ : Vi, * (20 Marks)

Module-

Discuss the stability control system represented by the characteristics equations :
$®+2¢° + 8s*+ 128 + 208 + 165+ 16 =0. iy (20 Marks)
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