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Question 1 [8 marks]
Answer the following question:

a. Evaluate the following integral: (4 marks)

f 4x — 1 P
x2+x—2 x

d
b. Giventhatycosx + xsiny = xy. Find d—i’ (4 marks)
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Question 2 [4 marks]
Water is dripping out of a cylindrical tank at a rate of 0.3 m®/s. Determine the rate of change

of the water level (h) per minute, considering the radius of tank to be 6 m.
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Question 3 [5 marks]
The heat transfer rate in a heating system at a distance x from the heat source is given by
f(x) =v25 —x?.

The total heat transferred through the system from x = 0 to x = 5 can be calculated by

5
0 =f0f<x>dx

Approximate the total heat transferred using trapezium rule with n = 5. Write your answer
correctto 3 decimal places.
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Question 4 [5 marks]
The Temperature T (in °C) of a rotating machine part that has been in operation for t hours is
given by:

_ 150(t + 2)

T (t+3)2

Determine the rate of change of Temperature when t = 6 hours.
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Question 5 [5 marks]
Determine the volume of solid formed by revolving the curve y = cos x about the x-axis

fromx=0tox=§.
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Question 6 [5 marks]
An object is travelling along a straight line and its velocity at time t (in hours) is given by

v(t) = te”t meters per hour. The distance d(t) traveled by the object at any time tis
related to the velocity by:

d(t) = fvdt
a. Determine the distance the object has travelled fromt = 1 hourto t = 4 hours.
(4 marks)
b. Determine the average velocity of the object over this time interval. (1 mark)
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Question7 [8 marks]
The rate of decrease of temperature (T °C) of an object with time (t minutes) satisfies the
dar
differential equation — = —k(T — 21), where k is a positive constant.
a. Determine the general solution for T (4 marks)

b. Given that the initial temperature of the object is 90°C and it cools to 80°C in 5
minutes, find a particular solution forT. (83 marks)
c. Use the solution found in part b, to determine the temperature of the object after 15

minutes. (1 mark)
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Formula sheet

Volume of Cylinder with radius r is given by: nr’h

Trapezium rule: f:f(x)dx ~ g[yo + 2y, + 2y, + -+ 2y, 1 + Val
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This page is for rough work.
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MLO and Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed
1 1 Application 8
2 1,2 Analysis 4
3 1 Undertesting, Application 5
4 2,3 Application 5
5 1,4 Application 5
6 4 Application, Analysis 5
7 3,6,5 Analysis 8
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