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Maximum marks for each part of a question are as shown
This paper consists of THREE printed pages

Question One (Compulsory)

a) (i)  Use Taylors series to find 
x

x
x

sin
lim

0

(10 marks)

(ii)  Use the definition to find the derivation of 
  zzf 

, if it exists (5 marks)

b) (i)  Use the trapezoidal rule with n = 8 to estimate:
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1

21 dxx

(7 marks)

(ii) Evaluate 

 
C

dyxdxy 33

 where C is positively oriented circle of radius 2 centred at the origin
(8 marks)

Question Two 

a) Use Newton-Raphson’s method to find the only real root of the equation 
013  xx

correct to 9 
decimal places (10 marks)

b) Find the first three non-zero terms in the Taylor series for 
  xexf x cos

about x = 0 (10 marks)

Question Three

a) (i)  Determine the Jacobian of x and y, given that 
cosrx 

and
sinry 

 (5 marks)

(ii) Show that the series 
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 converges (5 marks)

b) Use Maclaurin series to find 






 

 xxx

1

sin

1
lim

0

(10 marks)
Question Four 

a) The vertical distance covered by a rocket from t = 8 to t = 30 seconds is given by:
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ln2000

(i) Use the single segment trapezoidal rule to find the distance covered for t = 8 to t = 30 seconds.
(5 marks)

© 2015 – Technical University of Mombasa Page 2



(ii) Use Green’s theorem to evaluate 
 

c
dyxdxy 33

where C is the positively oriented circle of 
radius 2 (7 marks)

b) Use the Lagrange multiplier method to find the greatest and least distances from the point (2, 1, 2) to 

the sphere with the equation 
1222  zyx

(8 marks)

Question Five

a) Find the maximum and minimum of 
  yxyxf 35, 

subject to the constraint 
13622  yx

(10 marks)

b) Use Maclaurin series to evaluate 

20

cosln
lim

x

x
x

(5 marks)

c) If 
 yxff ,

and 

2ux 
and 

vuy /
find the Jacobian transformation of f (5 marks)
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