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Question One (Compulsory)

a) Using reduction formulae, evaluate 
 xdx5tan

(3 marks)

b) If  
  yzxyzyxf ,,

 and T consists of those points (x, y,  z) in space that satisfy the inequalities
32,11  yx

and  
10  z

. Find the triple integral order this region. (4 marks)

c) With n = 10 apply Simpsons approximation to 


1

0

2
dxe x

 (4 marks)
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d) Using Maclaurin’s series expansion, find the first five terms of the function 
  xexf 3

 
(6 marks)

e) Solve the initial value problem (IVP) for y if 

xx
dx

yd
56 2

2

2



given that 

0
dx

dy

and y = 2 when x = 1
(7 marks)

Question Two

a) If 

22 432 yxyxz 
. Find 

xxyx zzz ,,

and 
yyz

hence prove that 
yxxy zz 

 (6 marks)

b) Find the length of the arc of the curve 

32 tytx 
that lies between the points (1, 1) and (4, 8)

(5 marks)

c) Find 

dx
xx

x
 


12

45
2

act (5 marks)

d) Determine 

 
3

2 13x

dx

(4 marks)
Question Three

a) Determine 
 xdxe x 3sin2

(2 marks)

b) Find the total derivative 
dt

dz

 when 

22 53 yxyxz 
where 

tx sin
and y = cot t (4 marks)

c) Given 
2

1
45sin o

and 
2

1
45cos o

approximate 

o44sin
by use of a Taylors’ series expansion up to x3

(7 marks)
d) A ball is dropped from a height 6m and begins bouncing the height. Find the total distance travelled

by the ball before it rests if each subsequent bounce is ¾ the previous height covered. (7 marks)

Question Four 

a) Use Trapezoidal rule to approximate 

xd
x

2

1

1

with n = 5 (4 marks)

b) Find the volume of a solid that is obtained when the region under the curve 
xy 

 over the interval
(1, 4) is revolved about the x- axis (5 marks)
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c) Evaluate 
 dxex x2

(5 marks)
d) Determine the mass and centre of mass of a triangular lamina with vertices (0, 0), (1, 0) and (0, 2) if

the density function is 
  yxyx  31,

(6 marks)

Question Five

a) Evaluate 
 xdxx 2sectan

(3 marks)

b) Determine the double integral 

  



1

0

1 2x

x

y dydxex

(5 marks)
c) A ball is thrown upward with a speed of 48m/s from the edge of a cliff 100m above the ground. Find

its height above the ground t seconds later. When does it reach its maximum height? When does it hit
the ground? (5 marks)

d) Evaluate:

 


dx
xxx

xx

133

2
23

2

(7 marks)
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