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Question 1 

Consider the vectors p = i + j - 2k and q = i - 3j + 12k 

a) Find the unit vector in the direction of p. 

b) Find the angle (in degrees) between p and q. Give you answer correct to 1 d.p. 

Question 2 

[4] 

[8] 

2.1 Write down a 4 x 4 matrix whose i/h entry is giveu by aij = ij~l, and comrncut on your 
matrix. [6] 

2.2 Let A be a square matrix. State what ili meant by each of the following statement:;. 

a) A is symmetric 

b) A is orthogonal 

c) A is skew-symmetric 

2.3 Consider the following matrices. 

(

1 -2 
A= 4 2 

0 1 

3) 1 , 
-2 

B = ( ~1), 
-2 2 

a) Given that C = AB, determine the element c:;2-

b) Find (3Af. 

c) Is DB Jefined? If yes, then find it, and hence calculate tr(DB). 

[2] 
[2] 
[2] 

[5] 

[5] 

[6] 

2.4 Suppose A is a square matrix. Check if the matrix B = :3(A - AT) is skew-symmetric? [5] 

Question 3 

Consider 

3.1 Let 

Show that the det(B) = l. 

3.2 Consider 

B=[ sin 0 cos 0 l · 
-cos0 sin0 

A=[~ ~i 
3 -1 4 

U~e the arljoint matrix of A to fin<l .4- 1 . 
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Question 4 

Use the Crammer's rnle to solve the following :;ystem of linear equations, if it exists. 

2x - y + 3z 2 

3x + y - 2z 0 

2x - 2y + z 8 

Question 5 

a) Prove that in a vector space, the negative of each vector is unique. 

b) Determine whether the following set is a subspace of JR~. 

3 S={(x,y,z)ElR lx+y+z=O} 

c) Prove that if x and y are orthogonal vectors in lRn, then show that 
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