
STUDY GUIDE FOR IN-CLASS PART OF TEST III 
MATH 2201 

 

 

1. Find the eigenvalues and find bases for the eigenspaces of the following matrices. 

 

 (a) 

010

230

000

A  (b) 

133

242

397

A  

 

 (c) 

200

13

002

2
1A  

 

 

2. Determine whether the matrix A is diagonalizable.  If it is, find a matrix P that diagonoalizes 

A, and determine P
−1

AP. 

 

 (a) 

1024

221

2269

A  (b) 

320

010

121

A  

 

 (c) 

200

13

002

2
1A  

 

 

3. Let u = (1, 3, −1) and v = (2, 0, 5).  Use the inner product 332211 32, vuvuvuvu  to 

compute the following. 

 

 (a) vu,  (b) ||u|| 

 (c) d(u, v) (d) cos θ  where θ  is the angle between u 

and v 
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4. Let 
42

31
A  and 

02

12
B .  Use the inner product

2222212112121111

2221

1211

2221

1211
, babababa

bb

bb

aa

aa
 to compute the following. 

 

 (a) BA,  (b) ||A|| 

 (c) d(A, B) (d) cos θ  where θ  is the angle between A 

and B 

 

 

5. Let 
4

3
1)( xxf  and xxg 6)( .  Use the inner product 

1

0
)()(, dxxgxfgf  on C[0,1] 

to compute the following. 

 

 (a) gf,  (b) ||f|| 

 (c) d(f, g) (d) cos θ  where θ  is the angle between f 

and g 
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ANSWERS 
 

1. (a) λ1 = 0, basis for eigenspace B1 = {(1, 0, 0)} 

  λ2 = 1, basis for eigenspace B2 = {(0, −1, 1)} 

  λ3 = 2, basis for eigenspace B3 = {(0, −2, 1)} 

 (b) λ1 = 2, basis for eigenspace B1 = {(1, −1, 0)} 

  λ2 = −2, basis for eigenspace B2 = {(0, 1, 3)} 

  λ3 = −4, basis for eigenspace B3 = {(1, 0, 1)} 

 (c) λ1 = 2 (algebraic multiplicity 2), basis for eigenspace B1 = {(−2, 1, 0), (−2, 0, 1)} 

  λ2 = 3, basis for eigenspace B2 = {(0, 1, 0)} 

 

2. (a) Yes.  

200

010

000

,

111

0

2
1

2
1

3
1

2
5

3
8

APPP  

 (b) No, because the algebraic multiplicity of λ = 1 is 2 but the geometric multiplicity is 1. 

 (c) Yes.  

300

020

002

,

010

101

022
1 APPP  

 

3. (a) −11 (b) 14  

 (c) 119  (d) 
1162

11
 

 

4. (a) −5 (b) 30  

 (c) 7 (d) 
303

5
 

 

5. (a) 2 (b) 
53

4
 

 (c) 
45

376
 (d) 

4

15
 


