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Question One (Compulsory)

a) If 


 kyzjxyzixzF 223

 find 


Fcurl

 at (1, -1, 1) (3 marks)

b) If 
    reyrexyxff ,,,

express 
y

f
y

x

f
x







in polar coordinates (7 marks)

c) Find the directional derivative of 
zyyxu 23 32 

 at P(1, 2, -1) in a direction toward Q(3, -1, 5) In
what direction from P is the directional derivative a maximum and what is its maximum

(7 marks)
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d) Expand 

  3

3

,
x

yyxf 

in powers of x -1 and y + 1 up to and including second degree terms
(6 marks)

e) Evaluate 


v

zdv16

 where v is the upper half of the sphere 
1222  zyx

 (7 marks)

Question Two

a) Expand 
   xxxf 0,sin

 in a Fourier cosine series (7 marks)

b) Verify  stokes’ theorem for  


 kzjxiyF 232

where  S  is  the  upper  half  surface  of  the  sphere
9222  zyx

 and C is its boundary (13 marks)

Question Three

a) Find the equation of the:
(i) Tangent line

(ii) Normal plane to the curve 
32,23 222  yxxzzyyx

at the point (1, -1, 1)
(9 marks)

b) Find the mean value of 
nxmxsinsin

over 
  x

(5 marks)

c) Verify the divergence theorem for the sphere 

2222 azyx 
if 


 kzjyixF

(6 marks)
Question Four 

a) Prove that  

    
 

 
 

4,3

2,1

2232 366 dyxyyxdxyxy

is independent of the path joining (1, 2) and (3, 4).
hence or otherwise evaluate the integral (6 marks)

b) Test the convergence of 




 


dx
x

xx

16

23

(6 marks)
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c) Evaluate  
 dsyxyx 22 

where  S  is  the  ellipse  given  by  
222  yxyx

 and  using  the

transformation 
3

22,3
22 vuyvux 

(8 marks)

Question Five

a) The natural frequency of oscillation of an LBC series circuit is given by:

2

2

4

1

2

1

L

R

LC
f 


 If  L is  increased  by 1% C decreased  by 1%,  show that  the  percentage

increase in f is approximately 
CRL

CR
2

2

4 
(11 marks)

b) Find and classify all the critical points of 
  xyyxyxf 34, 33 

(9 marks)
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