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Part I. 

1. The general solution of 0)32()1( =+−′+ yxyx s  (A) (c xexc )21+  (B) xexc −+ 2)1(  

(C) xxcx ln+  (D) xexc 2)1( +  (E) 31 cx+− . 

2. The inverse Laplace transform of the given function 
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(B) 10 =a  (C) 00 =b  (D) 8
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1 =a  (E) 8
1

1 =b . 

3.  Let nmA ×ℜ∈ , with nm < , and )()( 1eSpanANull = . What is the rank of A ?  (A) n , 
(B) m  (C) 1−n  (D) 1−m  (E) mn −  

4. Let A  be a 22×  matrix, ,22: ×B  32: ×C , 23: ×D , and 13: ×E  respectively. 

Determine which of the following matrix expressions exist. 

(A) DBCACDBA ))(4())((3 +  (B) DA2  (C) BADC +  (D) DC 3−  (E) CEB 33 +  

5. Which of the following transformation is not a linear mapping? 

(A) Tmnnm XXTT =ℜ→ℜ ×× )(,: (B) )det()(,: XXTT nm =ℜ→ℜ ×   

(C) )()(,: XtrXTT nm =ℜ→ℜ × (D) [ ] [ ] dxdxxdxd ,: ℜ→ℜ  is the differential operator.  

(E) { } )3()(,:,:| ffTTff RR =ℜ→ℜℜ→ℜ=ℜ . 

6. Let 
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A , then =)det(A ?  (A)0 (B) 6 (C)3115 (D) -170 (E) 107. 
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Part II. 

1. Solve the differential equation .32sin8)168( 42 xexyDD +=+−   

2. Solve P.D.E. ),()(2
),(),(
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3. The Periodic function )(tf  with π2=T  defines as following :  
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tf , find naa ,0  and nb =? 
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5. Let 
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b . Find (a) the least squares solution of bAx = , and (b) the 

projection of b  onto the span of A . 

6. Show that 
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7. Let 
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A , find a diagonal matrix D  and an orthogonal matrix S  such that 

1−= SDSA ,  then compute 5A .  
 
 


