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Duration: 50 minutes.                                                           Total marks:30 

 

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

 

1. a) [2] Let the transformation  22: T  denote the reflection in the x-axis. Give the 

matrix of the transformation. 

ANS:  




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b)[2] Let 24: T be a linear transformation. Suppose 



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
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1
)(uT  and 
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Calculate )23( vuT  . 
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c)[2] Let the transformation 22: T  rotate points about origin through an angle of 

3/ radians. What is the standard matrix of the transformation? 

ANS:  Under the transformation , 


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







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So the standard matrix is    


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
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 
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d)[2] [2] Let  34: T  be a linear transformation s.t.  
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Determine )(


xT  where 
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ANS:  
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2.  [ 11] Let 33: T be a linear transformation such that    
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a) [2] Find the standard matrix ofT . 

ANS:
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The standard matrix of T  is 
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b) [2] Find the image of the vector 
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ANS:  
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c) [3] Is the vector



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
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 in the range ofT . Explain. 

ANS:  We need to find a vector 
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Since the above system is consistent, the vector 



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 is in the range of T . 

d) [2] Is T    “onto”? Explain. 

ANS: 
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Since each row has a pivot position, columns of A   span 3  . Therefore, T   is “onto”. 

 

e) [2] Is   “one-to-one”? Explain. 

ANS: Since each column of RREF of A  is a pivot column, columns of  A  are linearly 

independent. Therefore T   “one-to-one”. 

 

3. [14] Let






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





 


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(a) [3] Write the characteristic equation of A  . 

ANS:  

















500

452

204

)det( IA . 

Expanding by the last row, 
)4)(5)(5()det(   IA  

So the characteristic equation of A is 0)4)(5)(5(    

Or, 01006514 23    

NOTE: any of the above equations is alright. 

(b) [2] Find the eigenvalues of the matrix A . 

ANS:  Eigenvalues of the matrix A  are 5,5,4 

(c) [6] For each eigenvalue, find a basis for the corresponding eigenspace. 

ANS:  Basis corresponding to eigenspace of 4  : 

Solve 


 0)4( XIA  

The corresponding augmented matrix is 
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

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So, RxxX 

















 22;

0

1

2/1

. 

A basis corresponding to eigenspace of 4 is 










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. 

Basis corresponding to eigenspace of 5  : 

Solve 


 0)5( XIA  

The corresponding augmented matrix is 
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So, RxxxxX 



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
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. 

A basis corresponding to eigenspace of 5 is 

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
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
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(d) [3] Find an invertible matrix P  and diagonal matrix D such that 1 PDPA . 

ANS:   
 


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
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 
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
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