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DATE:  24/3/2020                                     TIME: 8.30-11.30 AM 

INSTRUCTIONS:  

This paper consists of five questions, attempt ALL. 

QUESTION ONE 

a) Given the vectors kjiA ˆ5ˆ3ˆ2 ++=  and kjiB ˆ7ˆ3ˆ6 ++=  determine: 

i)   a vector  C
r

 perpendicular to A
r

 and B
r

 

ii)  area of the parallelogram spanned by B
r

 and C
r

    (9 marks) 

b) Given the scalar function 
4324 zyx=φ  and the vector  zkxyjzxyzixyF

2222 652 ++=  

determine at the point ( )1,1,1 −− . 

i) φ∇  

ii)  F•∇  

iii)  F×∇                     (11 marks) 

QUESTION TWO 

a) Given the matrices  

















=
448

735

322

A  and 















 −
=

495

326

582

B  determine: 

i) BA +  

ii) AB  

iii) BA 32 −                   (11 marks) 

b) Given the system of equations         (9 marks) 
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Use inverse method to determine the value of  

X1, X2 and X3 

932 321 =++ xxx  

632 321 =++ xxx  

823 321 =++ xxx  

Give your answer correct to two decimal places. 

QUESTION THREE 

a) Use Taylor’s theorem to expand  






 + h
6

sin
π

 in ascending powers of h as far as the term in 

4
h .                                                                       (13 marks) 

b) Use Maclaurin’s theorem to expand ( )xIn +1  in in ascending powers of x  as far as the term 

in 
5

x            (7 marks) 

QUESTION FOUR 

a) Determine the angle between the vectors kjiA 632 ++=   and kjiB 646 +−= and the cross 

product of A and B          (7 marks) 

b) Given that 
432

zyx=φ  and kzxyjzxyyixA
22222 463 −+= . Determine at (1, -2,4). 

           (13 marks) 

i) φ∇  

ii) F•∇  

iii) F×∇  

QUESTION FIVE 

a) Use the Crammer’s rule to find ,, 21 VV and 3V  if                (10 marks) 

0432

0352

0432

123

321

312

=−−−
=+−−
=−−+

VVV

VVV

VVV

 

b) Compute adjoint A given that        (5 marks) 

















=
341

431

321

A  

c) Determine the values of k given that matrix A is a singular.     (5 marks) 

















=
k

kA

53

42

321

 


