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Question One (Compulsory)

a) Consider point P(3, K, -2) and Q(5, 3, 4) in  

3
 . Find K so that P Q is orthogonal to the vector U=(4,

-3, 2) (4 marks)

b) Each of the following equations determines a plane in 

3

 
. Do the two planes intersect? If so describe

their intersection:

982

054

321

321




xxx

xxx

(4 marks)
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c) Is the set {(1, 0, -1), (0, 1, -1), (-1, 1, 0)} a spanning set for 

3
? Justify your answer (4 marks)

d) Reduce the following matrix to reduced echelon form:






















6

5

1

0

18

15

3

0

4

0

4

2

8062

10500

2562

0231

(4 marks)

e) Find the values of 


so that 
kjia 223 




 and 
kjib 42 




 are perpendicular
(3 marks)

f) A subset U of

4
is spanned by the set comprising of the vectors:

(1, 2, 0, 4), (2, 1, -1, 3), (0, 3, 1, 5), (2, 4, 0, 8)
(i) Find a basis for U (3marks)

(ii) Extend the vectors in (i) above to a basis for 

4
(2 marks)

g)   Let 










10

01
A

 be the matrix map A: 

22 
give a geometric description of the transformation

(3 marks)

h)  Show that the subset 

  032,, 3  zyxzyxU

 is a subspace of 

3
. What does it represent 

      geometrically. (3 marks)

Question Two

a) Let 
   21212121 3,75,3, xxxxxxxxT 

.  Show that T is a one to one linear transformation
(4 marks)

b) Let U = (1, -3, 2) and V = 2, -1, 1) be vectors in 

3

(i) Write W = (1, 7, 4) as a linear combination of U and V (4 marks)

(ii)  Extend vectors (U,V) to form a basis for 

3

(4 marks)

c) Let 
























5

3

1

6103

362

021

B

(i) Define the rank of a matrix (2 marks)
(ii) Find the rank of matrix B (3 marks)
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d) Let V be the vector space of 2 x 2 matrices over 


. Determine whether the matrices A, B 









11

11
A













00

11

10

01
C

 are linearly independent (3 marks)

Question Three

Set   


























































 




5

2

3

,

5

2

3

,
1

2
,

7

5

3

1

3

1

CbUA

 and  define  the  transformation  

32: T
by

AxxT )(
 so that 

 










































 




2

2

2

1

1

2

1

7

5

3

3

7

5

3

1

3

1

x

x

x

x

x

x

x

x
AxxT

 
a) Find T(U) the image of U under the transformation T (3 marks)

b) Find x in 

2
whose image under T is b (6 marks)

c) Is there more than one x whose image under T is b? (2 marks)

d) Determine if C is in the range of the transformation T (5 marks)

Question Four 

a) Given that V1 and V2 are in the vector space V and let 
21 ,{ vvspanH 
} Show that H is a subspace of

V. (6 marks)

b) Find a unit vector perpendicular to 
 1,3,4 


a

and 
 13,2 


b

(5 marks)

c) Determine the dimension of the subspace H of 

3
spanned by the vectors V1, V2, and V3
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
























































7

6

1

1

7

3

6

8

2

321 VVV

(4 marks)
d) Show that w is not a subspace of V where w consists of all matrices A for which A2 = A

(5 marks)
Question Five

a) Given that 















 




































0

1

3

,

7

4

5

,

2

1

1

321 VVV

and 















 

n

3

4

for what values of n will y be in the span {v1,
v2, v3} (5 marks)

b) Find the angle between the vectors:

kjiB

kjiA

320

2540








To the nearest degree (5 marks)

c) Is the subset P 

 12 210
2

210  aaaxaxaa

a subspace of polynomials (5 marks)

d) Given that U x V = i + 3j Find 
   UVVVUU  322

(5 marks)
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