
Quiz #6     Math 260    Name: 
      11/12/20 
Show all your work clearly.  No Work, No Credit. 
1. Put your name on this quiz and scan your works into one single pdf file. 
2. Check if you have turned in every page (include this page) 
3. Your pdf file must be readable (without any shadow or dark spots). 
4. This quiz must be submitted by 7:10pm tonight.  Late submission will be penalized 30% of your 
 scores. 
1. Let { }2 23 2, 3,2 5B x x x x x= − + + − − be a basis of 2P  find ( )

B
f xª º¬ ¼ where ( ) 24 6 14f x x x= + −   (5pts) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



2. Determine the change – of – base matrix [ ]B C
P

→
where    (5pts)

 { } { }2 2 2 2 24 6 , 6 2 , 6 2 4 1 3 , 2 ,3B x x x x x and C x x x= − + − + − − + = − + + .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3. Let 1V P= with a map ( ) ( ) ( ) ( )
1

1
,f x g x f x g x dx

−
= ∫     (10 pts) 

 a) Prove that { }, ,V f g is an inner product vector space. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 b) Let ( ) ( )2 3 1f x x and g x x= − = + .  Determine ( ) ( )g xproj f x  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. Let :T V W6 be a linear transformation.  Prove that Ker(T) and Im(T) are subspace of V and of W 
 respectively.  (5 pts) 
 
 
 
 
 
 
5. For the following linear transformation.  Find basis of Ker(T) and basis of Im(T), then determine 
 whether T is injective, surjective or bijective.          (25 pts) 

 a) ( ) ( )3 2
2: 2 3

a
T R P by T b a b x c b x a b c

c

§ ·ª º
¨ ¸« » = + + − + + +¨ ¸« »
¨ ¸« »¬ ¼© ¹
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 b) ( ) ( )2
2 2 2:

2 2
a b a b c

T P M R by T ax bx c
c b a b×

− + +ª º
+ + = « »− −¬ ¼

6  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 c) ( )( ) ( ) ( )3 3: '' 6T P P by T f x f x f x= −6  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 d) ( )3 2 1 3 1
:

2 1 5
T R R by T v A v where A ª º

= = « »− −¬ ¼
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