YILDIRIM BEYAZIT UNIVERSITY

MCE309 System Dynamics and Control
Student no:


Name: 
YILDIRIM BEYAZIT UNIVERSITY

MCE309 System Dynamics and Control
Student no:


Name:


MCE309 System Dynamics and Control (Homework)
Submission Date: (18 November 2014)

QUESTIONS
1. Given the transfer function 
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, find the corresponding time function, g(t). 

2. Let us given the transfer function 
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. Express the corresponding time function g1(t) in terms of the function g(t) (in question 1!).

3. In the following block diagram, 
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 ve M(s)=K  (constant). 

a. Find the open-loop (no feedback) transfer function of the system.
b. If the input r(t)=1, find the open-loop response of the system for K=1 and K=2.
4. Consider the above block diagram (3rd question) with 
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 ve M(s)=K : 

a. Find the closed-loop transfer function, T(s), of the system. 
b. For r(t)=1, find the closed-loop response K=1 and K=2.

5. A system is modelled with the following differential equation ( y(t) is the output)  
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. 
a. Find Y(s) and the corresponding  y(t), if Z(s)=1. 
b. What is the output y(t) for the input z(t)=1.

6. Write the corresponding differential equation in terms of y(t) and x(t) for the transfer function 
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7. Let us given the differential equation 
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. Draw the block diagram by
a. expressing the transfer function as the sum of three fractions of degree 1.
b.  expressing the transfer function as the multiplication of three fractions.

8. Consider the following RC circuits: [image: image8.emf]
Find the transfer functions of these circuits.

9.  Now consider the following circuit: [image: image9.emf]
This circuit can be considered as the cascade connection of the circuits of Question 8. 

a. Find the transfer function G(s) of this circuit.

b. Compare the result with G1(s)G2(s). (i.e. G(s)=G1(s)G2(s) or not equal?) 

c. What is your comment on the result?

10. Simplify the following block diagrams. [image: image10.emf] [image: image11.emf]
Note: You may need some of the following rules (addition to series, parallel and feedback connection rules) for the simplification of the above block diagrams (Question 10):
[image: image12.emf]
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