
U niversity of Al-Qadissiya

College of Engineering

M ech a nic al E n gi neeri ng D epaftme nt

Final Examination 2013 -2014

C/css .' Fourth
Subject: Conlrol & Measuremenl
Examiner: Dn Mohammed Abdulrauaq
Time: 3 Hours
Dute: /06/ 2014

( Control system oue

Ql: A: In the following True or False and Multiple Choice problems, circle the correct answer.

l- The S-plane plot ofthe poles and zeros graphically portrays the character ofthe natural response ofa

system.

2-The transfer function is the ratio of the Laplace transform of the output variable to the Laplace transform of
the input variable, with all initial conditions equal to zero. (2 marks)

B: Two pendulums as shown in the figure below suspended from frictionless pivots and connected at their

midpoints by a spring. Assume that each pendulum can be represented by a mass M at the end of a massless bar of
length Z. Also assume that the displacement is small and linear approximations can be used for sir 0 and cos 0. The

spring located in the middle of the bars is unstretched when 0t = 02. The input force is represented by -f(t).Obtain:
a) The equations of motion, and sketch a block diagram for them,

b) Determine the transfer function T(s) : 01 (s) /F(s)

Answer ONE branch of the following questions.

A: A load added to a truck results in a force F on the support spring, and the tire flexes as shown in Figure below
Determine: (a).The model for the tire movement, (b). The differential equation, and (c) The transfer
function X,@/F(s).
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B: The water level h{t) in a tank is controlled by an open-loop system, as shown in Figure below. A DC motor
controlled by an armature current r, turns a shaft, opening a valve. The inductance of the DC motor is negligible, that
is, La :0. Also, the rotational friction of the motor shaft and valve is negligible, that is, 6 : 0. The height of the water
in the tank is ft(t). Determine:

(a) The differential equation for h(t) and v(t), (b) the transfer function H(s)/V(s), and c) signal flow diagram.

(8 marks)

Q3: A: Plot the root locus for the characteristic equation of a system K varies of K > 0 when:

K

s4+12x3* 64x2 *128s
(5 marks)

B: Four systems with the following pole / zero diagrams for four different transfer functions. The scale for the
axes is the same for all plots and the axes intersect at (0;0). Find the transfer function for each system and

answer the questions:

Which system shows the most
overshoot in its step response?

Which system shows the smallest (l)

settling time in its step response?
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Q4: In the venturi meter (shown in figure below) the fluid is accelerated through a converging cone of angle l5-20"

urd tt" pressure difference between the upstream side ofthe cone and the throat is measured and provides the signal

for the rate of flow. Explain the following question: The fluid slows down in a cone with smaller angle (5-7"), and

how to measure it .

Upstreanr plesstlre taP Dourrstrearn pressure tap

(15 marks)

Q5 : Answer ONE branch of the following questions.

A: What does it means (Thermal energy, Temperature, Heat),

What do you know about heat and temperature?( ls it conect to believe that the temperature is the amount of
heat stored by a body).

(5 marks)

B: Select the appropriate measurements device for the following applications, and why:

l- Viscous fluids and require little straight run.

2- Dirty service applications, or high viscosity applications such as slurry or heavy oil, or where solids

are present.
3- Kilns, diesel engines and industrial furnaces.

(5 marks)
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