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Fall Term 2003 

Problem Set 2 Solution 

Problem 1: (Nise, Ch. 2, Pr. 1) 

Derive the Laplace transform for the following time functions: 
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b) tu(t) (use integration by parts: dtedvtu st−== ,  ) 
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c) sinωt u(t) (use Euler’s formula) 
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d) cosωt u(t) 
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Problem 2: (Nise, Ch. 2, Pr. 2) 

Derive the Laplace transforms for the following function using Table 2.1 and 2.2 of the textbook.  
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c) )(3 tut  (from table 2.1) 
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Problem 3: (Nise, Ch 2, Pr 7) 

Given the following differential equation: 
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taking the Laplace transform, 
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Problem 4: (Nise, Ch 2, Pr 9) 

Given the system described by the transfer function 
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The differential equation is then given by, 
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Problem 5: (Nise, Ch. 2, Pr. 25) 

Given the following system 
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The force balance equations at the three reference points are given by 
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taking the Laplace transform and regrouping 
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Substituting the values k=2 N/m, m=10kg, c1=2 Ns/m, and c2=5 Ns/m we obtain 
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Problem 6: (Nise, Ch. 2, Pr. 55) 
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The force balance equations at the three nodes (masses and between the springs) are given 
by: 
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Taking the Laplace transform the equations become, 









=+
++=+++
++=+++

hscataves

catsfhvhhshvhh

hhvhupfhvhvff

YKYKK
YKYKsfYKKsfsM
YKsfFYKsffsM

)(
)()(

)())((
2

2

 

Rearranging in the equation matrix form AY=F 
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a) The transfer function G1(s)=Ycat(s)/Fup(s)is found solving the equation system using 
Cramer’s rule, 
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b) Similarly, the transfer function G2(s)=Yh(s)/Fup(s) is, 
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c) And the transfer function G(s)=(Yh(s)-Ycat(s))/Fup(s) is given by: 
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