
2.003 Fall 2002 Final - Sample problems - Answers 

Problem 1 
To solve this problem it is easiest if you use the initial and final value 
theorems. Final Value theorem: 

lim lim 
f(t) = sF (s)

t � ≈ s � 0 

Initial Value theorem: 

lim 
f(0+) = sF (s)

s � ≈ 

1, c, j 

2, h, o 

3, f, i 

4, d, k 

5, a, m 

6, g, p 

7, e, l 

8, b, n 

Problem 2 

1. v1(0
−) = 1, v1(0

−) = 1, x(0−) = 1 m 

2. x(0+) = 1 m, ẋ(0+) = −1 m/s 

3. 

k 
ẋ + x = 0 

b2 

4. 
k t x(t) = e − b2 

Problem - 3 

1. 

−a(s)(CR2s + 1) R2 1 
C(s) = � − − 

Cs(R1 + R2) + 1 + a(s)CR1s R1 CR1s 

2. Proportional and Integral, Kp = R2/R1, Ki = 1/(CR1) 

3. 

106(CR2s + 1) 
C(s) = 

s(C(R1 + R2)s + 1 + 106CR1) 
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Bode Diagram 
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