Birzeit University-Faculty Of Engineering and Technology
Electrical and Computer Engineering Department
EE3302-Control Systems

Inst.: Dr. J. Siam Midterm Exam - semester 2016
Question I (8+8 Marlis) ABET A:
For the system in figure:
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1. Design the analogous electric circuit
2. Write the equations of the system in matrix form

Question II (8Marks) ABET A:

Determine the equivalent transfer function using Mason’s formula
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Question I (12+9 Marks) ABET A:
1. Determine the state space representation of the circuit considering v;,as output:
VS =5 u(t), R1 =R2= 10kQ, L1= 0.1 mH, and C1=1pF
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Determine the

£ : phase variable state space representation in matrix form for the
OHO\VIHQ SVst

em and draw the state flow diagram
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Question IV (6+6+6+6 Marks) ABET C:

A rotational head of moment of inertia J = 4 Kg. m?’ is placed in a viscous medium with
coefficient f; and connected by a torsion-spring of coefficient Ko= 9N.m/rad to a fixed
holder ,ihe system has to be designed to achieve a position under damped response when
a unit step input force is applied .
1. Determine the system dynamic equation and the possible range of fy to achieve
the desired under-damped response.
2. Determine(if exists) the value of the parameter fy necessary to achieve a settling
time smaller than 10 seconds at 2% error.
Determine the overshoot time and the value and the natural frequency of the
system.
4. Determine the value of the step input torque that achieves the steady state position
of 45 degrees.
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Question V (4+12 Marks. ABET C) :

An electric plant has the following transfer function:

1
G(s) =
(s) s*+s3+10s2+3s—1

A unity negative feedback system with a direct path proportional controller gain kK € R
has to be designed to stabilize electric system
1. Plot the feedback control system and determine its transfer function

2. Determine the range of the proportional controller gain in which the system is
stable,

Question VI (10+5 Marks. ABET C) :
Consider the system in Question V and :

1. Design using the gain k the system to be type 0, then compute the posmon
velocity and acceleration errors.
p)

2. Determine the value of K that minimizes the value of the finite steady state error

Good Luck
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