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Question 1 (15 marks)

Considerthe following vectors in R’:

x=2i-3j+k, y=i-2j+3k, c= j+2k

1.1 Determine the dot product x-z (2)

1.2 Find the cross product yxz (4)

1.3 Calculate the angle between x and y (6)

1.4 If the vectors x, y and t make triangle as shownbelow, whatis vector ¢ ? (3)

x   

Question 2 (17 marks)

Consider the following matrices:

2 2 1 -3
1 5 -l

0 2 l 0 3 0 —4
A=| 0 3 -2|, B= , C=

3 —2 3 0 3 0 —5
Il 4 -3

] 2 3 -6

2.1 Determine the matrix BA. (3)

2.2 Giventhat f(x)=5x-2, find f(A). (4)

2.3 Obtain the determinant of matrix C. (10)

Question 3 (21 marks)

3.1 Use row operationsto solve the following system of linear equations:

3x-4y+7z4+2r=0

—2x+ y—3z-t=0

4x-7y-—2z+3t=0

x-3y-—2z24+1=0

Use z=1,¢=2 for your backward substitution. (13)

3.2 Use Cramer’s rule to determine the value of b in the following system oflinear

equations:
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at+b+c=2

2a-—b+7c=0 (8)

3a+b-2c-5

Question 4 (22 marks)

4.1 Let U and W be two subspacesof the vector space V overthe field F . Prove that

UW isasubspace of /. (11)

4.2 Let x=(x,,x,,x,;) and y=(y,,y,,9;) bein R’ and let a be areal numbers. Show that

a(x+y)=ax+ay (11)

Question 5 (25 marks)

5.1 Use the definition to investigate whether the subset

S ={(2,-1,3),(—2,3,1),(1,1, 2)} of R’ is linearly dependentorlinearly

independent. (17)

5.2 Doesthe set S={(2,0),(-1,2)} span R?? (8)
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