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Duration: 50 minutes. 

 

NAME (in ink):     STUDENT NO (in ink): 

 

PART I: [6] Multiple choice questions. Circle the correct answer in ink. 
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PART II: [24] Long answer questions. Show all your work. 
  

[7] 1. Let 34: T  be a linear transformation such that A is the standard matrix of the 

transformation. The matrices A   and B  given below are row equivalent. 

 



















7542

5421

4321

A , 



















1000

0100

0021

B  

 

(i)[2] Find a basis for the kernel ofT . 

ANS: Solve 0AX . 
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(ii)[2] Find a basis of range of T. 

 

ANS: A basis for range of T is same as a basis for the column space of A. 

As columns 1, 3 and 4 of B has pivots, the columns 1, 3, 4 form a basis of range of T. 
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(iii)[3] Explain if the transformation is (i) one-to-one (ii) onto (iii) isomorphism.  

ANS: 

)dim(314))dim(ker()dim()( 34  TTRank . So T is onto. 

01)())dim(ker(  TnullityT , T is not one-to-one and not isomorphism. 

 

[17] 2. Let 32: PPT  be a linear transformation given by    

                                 ))(5()( 22 cxbxaxcxbxaT  .   

Let },,1{ 2xxB   be a basis of
2P , },,,1{ 32 xxxC   and },,2,1{ 322 xxxxxD    be 

two bases of 3P  and 
22 xxv  be a vector in

2P . 

(i) [2] Find  Bv , the coordinate vector of v  with respect to the basis B . 

ANS:  


















1

1

2

Bv  

 

(ii)[6] Find the change-of-basis matrix CDP  . 

ANS: 

Need to find        32 ,,,1 xxx DDD
. 

Any linear combination of vectors in D is given by 
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(iii)[6] Find )(TM DB
, the matrix of T corresponding to the ordered bases B  and D . 

ANS: 

Need to find      DDD xTxTT )(,)(,)1( 2 i.e.      DDD xxxxx 322 5,5,5  . 
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3

4
2

313221
3

4
2

32
2

1 )()()2()()2()1( xcxccxccccxcxxcxcxc   
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NOTE: see the similarity with solution of (ii) 
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(Using the exact same row operations in (b) 
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(iv)[3] Use )(TM DB
 and  Bv   to compute

DvT )]([ . 

 ANS: 

 





































































1

12

9

8

1

1

2

100

5113

564

10123

).()]([ BDBD vTMvT  


