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Part I  ( 40% ) 

 
1. The general solution of a differential equation 0)1( 2 =+− dxydy  is (A) )sec( cyx +=  (B) 

)sec( cxy +=  (C) )tan( cyx +=  (D) )tan( cxy +=  (E) )cos( 2 cxy += . 

2. If the inverse Laplace transform of 
4)3(

2
2 +−s

s
 is )sincos( wtbwtaemt + , then (A) 4=m  

(B) 2=a  (C) 1−=b  (D) 3=w  (E) 4=w . 

3. The Fourier transform of )(tf  is defined as �
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tf  If the Fourier transform of )(tf  is 
jwd

ek
wF

jcw)1(
)(

−−= , then (A) 

2=c  (B) 1=c  (C) π=d  (D) 2=d  (E) 3=d . 

4. Which one is the solution of the partial differential equation Vyx
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),( yxkyxCeyxV +++=   (Here, C  and k  are 

constants. You can solve this problem by separating variables.) 
5. Which of the following collections of vectors has a different vector space 

(A) T)4,2,1( , T)3,1,2( , T)1,1,4( −  
(B) T)4,2,1( , T)7,3,3( , T)5,1,5(  
(C) T)2,0,3( , T)5,3,0( , 
(D) T)1,1,1( −− , T)3,1,2( , T)5,1,5(  
(E) T)4,2,1( , T)3,1,1( , T)2,0,3(  

6. Which of the following collections of vectors is linear dependent 
(A) T)1,1,1( , T)0,1,1( , T)0,0,1(  
(B) T)4,2,1( , T)3,1,2( , T)2,1,4( −  
(C) T)1,0,1( , T)0,1,0(  

(D) 32)( 2
1 +−= xxxp , 82)( 2

2 ++= xxxp 78)( 2
3 ++= xxxp  
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7. If 
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A  , the rank of A equals (A)1  (B)2  (C) 3  (D) 4 (E) 0 

8. Let 
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A , then )det(A = ?  (A) 0   (B) 2   (C) 4   (D) 8  (E) 10 

 
Part II  (60% ) 

 
1. Solve the differential equation xeyy x sin4' −=− . 
2. To solve the initial-value problem .1)0(' ,1)0( ),1(2'2" ==−=++ yytyyy δ  

3. A periodic function )(tf  with period π2=T  is defined as ππ ≤≤= tttf - ,)( . This 

function can be represented by a Fourier series: �
∞
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++=
1

0 )sincos(
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nn ntbnta
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tf . Find 

nn baa  and  ,0 . 

4. Find the eigenvalues and eigenvectors of the matrix given by 
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5. Let 
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A  

Find an orthonormal basis for the column space of A . 

6. Let 32: RRL →  be defined by 

�
�
�

�

�

�
�
�

	




+
−
+

=

21

21

21

23
)(

xx

xx

xx
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Find a matrix A  such that xAxL =)(  for each x in 2R . 


