
Name: _____________________                                                                                 March  27, 2008 
 

16.513  Midterm Exam (Spring 2008) 
 

There are 5 problems (30 pts) and one bonus problem (6 pts). Please show the detailed computation. 
 
  1.  (5) Find the rank for the following matrices 

2. (5) Given the old basis { }321 ,, eee . Let the new basis be 213312321 ˆ,ˆ,ˆ eeeeeeeee +=+=+= .  
a. For 21 eex −= ,  find  cba ,,  such that 321 ˆˆˆ ecebeax ++=  
b. For  ,ˆ4ˆ2 21 eey +=   find γβα ,,  such that  321 eeey γβα ++=  

 
3. (7) Find the general solution to the following equations:  
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4. (7)  For  
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21 AA ,   find the diagonal form (or Jordan form) iA  and Qi    such  

      that iiii QAQA 1−= . 
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1A , find  10 , ββ  such that  110
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2A , find  210 ,, βββ     

      such that  2
222102 AAIAk βββ ++= . Assume k>3. 

 

Bonus problems (6) : For the following circuit, let 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

i
v
v

x 2

1

 and  ⎥
⎦

⎤
⎢
⎣

⎡
=

2

1

u
u

u .  Find matrices A, B such that 

BuAxx +=  

 2Ω 8Ω

+ 
− 

+      v1      − 

+ 
 
v2 
 
− 

+ 
− 

1u

i

2H 

4Ω 

F
8
1

F
4
1

[ ] Ra
a

a
AcAbAa ∈⎥

⎦

⎤
⎢
⎣

⎡
−−

=∈
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

= ,
11

11
),2,0,

0sincos
111
011

),

243
132
021
110

) 321 πθ
θθ

2u


