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QUESTION 1 [27) 

Let T: P2 P2 be a mapping defined by: 

1.1. Show that Tis linear. [13] 

1.2. Find the kernel of T and use it to determine whether Tis singular or nonsingular. [8] 

1.3. Show that the mapping T: IR{3 IR{2 defined by T(x, y, z) = (x · y, x + y + z) is not 

linear. [6] 

QUESTION 2 [20) 

2.1. Let T: Ill.2 Ill.3 be a mapping such that T[!1l = m and Tm = m. Then find T [:] 

and use it to determine T [i]· [10] 

2.2. Find the coordinate vector of the vector v = ( 4, -2, 5) with respect to the ordered 

basis = {[ ~+ [ ;irnll for Ill.
3

• [10] 

QUESTION 3 [8] 

If A and Bare n x n similar matrices then prove that A and B have the same characteristic 

polynomial. [8] 

QUESTION 4 [11) 

4.1. If 11. is an eigenvalue of an invertible matrix A with corresponding eigenvector x, then 

show that 11.-1 is an eigenvalue of A- 1 with corresponding eigenvector x. [6] 

4.2. Let A be a 2 x 2 matrix. Show that the characteristic polynomial p(11.) of A is given by 

p{11.) = 11.2 -tr{A)11. + det(A). 

QUESTION S [23) 

Let A= G 1 -2) 
3 -4 . 
1 -1 

5.1. Verify whether 11. = 1 is an eigenvalue of A. If it is, find the corresponding 
eigenvector{s). 
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5.2. Verify whether the vector x = G) is an eigenvector for A. If it is, find the 

corresponding eigenvalue. [7] 

QUESTION 6 [11] 

Consider the following two bases of Il~.3: S = {e1, e2, e3 } = {(1,0,0), (0,1,0), (0,0,1)} and 

E = {vi, Vz, V3} = {(1,1,0), (0,1,1), (1,2,2)}. 

6.1. Find the change of basis matrix from S to E, PE<-S· 

6.2. Use the result in 6.1. to find [vJE where v = (1, 3, -2). 

END OF FIRST OPPORTUNITY EXAMINATION QUESTION PAPER 
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