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INSTRUCTIONS 
1. Answer ALL the questions in the booklet provided. 
2. Show clearly all the steps used in the calculations. 
3. All written work must be done in blue or black ink and sketches must 

be done in pencil. 
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QUESTION 1 [42) 

1.1. [9] 

Let V and U be vector spaces over a field !RI. and let T: V U be a mapping. Then define what 

does it means to say 

(a) Tis linear. 

(b) Kernel of T. 

(c) rank of T and nullity of T. 

1.2. [33) 

Let T: IRi.3 IRi.3 be a mapping defined by T ([~]) = [ ;
2,7. 

(a) Show that Tis linear. 
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(b) Determine Ker (T), the nullity ofT and the rank of T and use the result together with the 

rank theorem to determine whether Tis an isomorphism or not. [11] 

(c) Determine the matrix representation of Twith respect to the basis {vi, v2 , v3} where 

V1 = (1, 0, 1), Vz = (0, 1, 1), V3 = (1, 1, 0) of JRl.3 . [5] 

(d) Determine the determinant of T and trace of T. [6] 

QUESTION 2 [10) 

Let Sand 'B be bases for JRl.2 where S = {[~], [-:n and 'B = {[~], [~ ]}. 

Find the change of basis matrix from 'B to S (P5..._23). 

QUESTION 3 [11) 

3.1. State what does it means to say two matrices are similar. 

3.2. Let A and B be n x n similar matrices. Then show that det A= det B. 

3.3. Show that A = G i] and B = [i ~] are not similar. 
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QUESTION 4 (12] 

Find the coordinate vector [p(x)h of p(x) = 5 + 4x - 3x2 with respect to the basis 

QUESTION 5 (15] 

Let A= [~ - o
3 

~]- Then 
0 0 -1 

5.1. determine the characteristic polynomial and the eigenvalues of A. 

5.2. is A diagonalizable? Justify your answer. 

5.3. find the eigenspace corresponding to the largest eigenvalue of A. 

QUESTION 6 (10] 

Find the quadratic form q(xi, x2 , x3 ) for the symmetric matrix A= [i 
. 1 
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