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1. Let the matrix A=
















−
−−

−

372

511

421

.  Find the inverse of the matrix A. 

(if it exists)  

 

2. Evaluate 123 =+′ −− yyy . 

3. Compute the inverse Laplace transform of the function 

2

2 3 2

s se e

s s

− −+
− + . 

 

4. Suppose the function f has fundamental period p=4, and 

f(x)= 




≤≤
<≤
41,1

10,2

x

xx
,   

Write the Fourier series for the function f.  

 

5. Evaluate 
dz

z

z

z
∫
= +2

2 1

sin
 with Cauchy Integral Formula. 

 

6. The signal ( ) ( )( ) sin 2 cos 3x t t tπ π= +  is represented by the Fourier 

series as ∑
∞

−∞=

=
n

tjn
neCtx 0)( ω . Evaluate the Fourier series coefficients nC  

of the signal )(tx . 
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7. Consider the basis { }21 v,vS =  for R2, where )1,1(1 =v  and )0,1(2 =v  

and let T:R2 R2 be the linear operator such that T )2,1()( 1 　　　　−=v  and 

T )1,4()( 2 　　　　−=v .  

(a) Find a formula for T ),( 21 xx        (5 points) 

(b) Find T )3,5( −           (5 points) 

 

8. Solve the differential equation:  

2
2 2

2
(2 1) ( 1) ( 1) xd y dy

x x x y x x e
dx dx

− + + + = + −  

 

9. Evaluate the value of the integral 
 

2 0 (3 2cos )

dπ θ
θ+∫  . 

 

10. (a) Find a matrix P that diagonalizes 

0 0 2

1 2 1

1 0 3

− 
 =
 
  

A  
.
 (5 points) 

(b) Let the matrix 
0 1

1 0

 =  
 

A .  Find eA .    (5 points) 


