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1. Given a feedback control system shown below

Risy P + 1o sy
g Qi) ! s(s +2) -

—A -

Kss <t

Find the values of K; and K to yield a peak time of 1 second and a settling time

of 2 seconds for the closed-loop system’s step response.

2. What are transfer functions of Qutl(s)/Inl(s) and Outl(s)/In2(s)?
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3. A given CT (continuous time)controller is C(s)=(s+2)/[s(s+1)]. What is discrete
equivalent DT (discrete time) controller by using Tustin transformation with a

sampling frequency of 10 Hz?

4. Given the system shown below
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Y=X,, U=10(r—X,) where r is the reference input

(a). Draw a block diagram for the System
(b). Check the system stability by Routh Criterion

5. Given a feed back control system as shown below
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If r(t)=10U (1), where Ug(t) is unit step function

(a).What is the value of k, for error steady state e,=0.2
(b).From part (a), find k; so that the system has critical damping (i.e. {=1).
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1. Explain the following terms:

(a) Hardware Description Language

(b) Context Switch

(c) Network Topology

2. Suppose that we want to determine how many of the bits in a three-bit unsigned

number are equal to 1. Design the circuit by using a full-adder circuit.

3. (a) Find a simplified sum-of-products form for F(4, B, C, D) = ¥ m(0, 2,4,5,7, 8,
9, 15)
(b) Find a simplified product-of-sums form for F(4, B, C, D) = ¥m(0, 1,2,5,8, 9,

10)

4. Add the following two numbers in 32-bit IEEE format, and the exponent part

is represented by Excess_127 system. (20%)

010000110 101101000000600000000000
010000011 011010000000600000060000

Note: The result must be represented in 32-bit IEEE format.

S. Suppose an 8-bit data word stored in memory is 11000010. Using the

Hamming algorithm, determine what check bits would be stored in memory

with the data word. Show how you get your answer. (20%)






