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1. (10 points) Let the vector space 2P  have the inner product 

( ) ( )1

0
, p x q x dx= ∫p q  

(a) Find p  for 2 1.x= −p  
(b) Find the cosine of the angle between  2 1x= −p  and .x=q  
(c) Find ( ),d p q  if  2 1x= +p  and 2 2.x= −q  

 
2. (8 points) Find the eigenvalues and bases for the eigenspaces of  13A  for   

1 0 1
0 2 0 .
1 0 1

A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

3. (4 points) Find a matrix P  that diagonalizes 
1 0 1
0 2 0 ,
1 0 1

A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 and 

determine  1 .P AP−  
 
4. (4 points) Determine whether the function  ( ) ( ): , , ,L F F−∞ ∞ → −∞ ∞  

where  ( )( ) ( )1L f x f x= +  is a linear transformation. Justify your 
answer. 

 
5. (6 points) Consider the basis { }1 2,S = v v  for 2 ,R  where  ( )1 2,1= −v   

and ( )2 1,3 ,=v  and let 2 3:L R R→  be the linear transformation such that  
( ) ( )1 1,2,0L = −v  and   ( ) ( )2 0, 3,5 .L = −v  Find a formula for 
( )1 2, .L x x  

 
6. (8 points)  Let 4 3: RL R →  be the function defined by 

( ) ( )1 2 3 4 1 2 3 4 1 3, , , , , .L a a a a a a a a a a= + + +   Find a basis for range (L) and 
a basis for Ker(L). 
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