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INSTRUCTIONS 
  

  
1. Answer ALL the questions in the booklet provided. 

2. Show clearly all the steps used in the calculations. All numerical results must be 

given using 3 decimals where necessary unless mentioned otherwise. 

3. All written work must be done in blue or black ink and sketches must be done in 

pencil. 
  

PERMISSIBLE MATERIALS 

1. Non-programmable calculator without a cover. 
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QUESTION 1 [50 Marks] 
  

1.1. Suppose that we know for a linear transformation of R? that T((1,1)) = (3,5) and 

1.1.1 Find the matrix A such that T(2) = Az. 

1.1.2 Given the basis B = {(1, —2), (3,3)}, find the matrix B so that T[z]g = B[z]g (that is 
A and B are similar relative to the basis B.) 

1.1.3 Find the B-coordinates of the vector x = (2,5) using the basis in 1.1.2 above. 

1.2. Let T: P,(R) — P2(R) be a mapping defined by 

T(f(x)) = f(z) + (14+ 2) f'(x), for any z € R, where 

P,(R) is the set of all polynomials of degree at most 2 with real coefficients. 

1.2.1 Show that T is a linear operator. 

1.2.2 Find all the eigenvalues of T. (Hint: use the basis p, = 1, po = x, p3 = x”) 

1.2.3 Find all the eigenvalues of the operator L = T° + 2T? +57. 

QUESTION 2 [20 Marks] 
  

Consider the matrix P = 

o
o
 

0 0 
2 0 
3 od 

2.1. Find a diagonal matrix D similar to P. 

2.2. Deduce from the previous question the computation of P®. 

QUESTION 3 [30 Marks] 
  

3.1. Let A € Mayn(R) satisfy A? = A. Show that A is diagonalizable. 

3.2. Let A be a 4 x 4 matrix defined by 

201 -8 

024 8 

A= 002 0 

000 38 

3.2.1 Find the minimal polynomial of A. 

3.2.2 Find a Jordan canonical form J of A. 

END OF PAPER 
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God bless you !!! 
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