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Question 1 [4 marks]

A square metal plate with a side length of x cm is being heated and the side (x) is

expanding at a rate of 0.4 cm/min.

(a) Determine the rate of change of the area with respect to time when x = 10 cm.
(2 marks)
(b) Determine the rate of change of the perimeter with respect to time when x = 10 cm.

(2 marks)
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Question 2 [5 marks]

A storage container is to be made in the shape of a cuboid using 12 metal bars. Each of
the four vertical bars has height h m. Each of the longer horizontal bars has length I m,
and each of the shorter horizontal bars has length (I-2) m. The total length of all 12
bars must be 36 meter. The aim is to construct the container with the maximum
possible volume.

Determine the value of I that will maximize the volume of the container.

h

((-2)
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Question 3 [6 marks]

Find all the stationary points of the following function and then determine whether each

one is a maximum, minimum, or point of inflection.

f(x) = x> — 15x3
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Question 4 [5 marks]

Calculate the following integrals:

(a) [(2x7%2 + 4x3 —5x + 3) dx (2 marks)

(b) [ (i + ﬁ) dt (3 marks)
t2 Wt
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Question 5 [5 marks]

Approximate the value of the definite integral
4
f xV2x+1dx
1

using the Simpson’s Rule with n = 6 subintervals. Write your answer correct to 3 decimal
places.
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Question 6 [5 marks]

The shaded area below shows the area bounded by the curve y = 4 — x — x? and the line

y=2 fromx =—-2tox = 1.

Determine the shaded area.

/ TN
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Question 7 [5 marks]

Afueltank is created by revolving the curve

y=1x\/3x—x2

3

about the x-axis, where y is the height (in m) and x is the horizontal distance (in m).

Using Disk method, determine the volume of the tank, formed by revolving this curve

fromx =0tox = 3.
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Question 8 [5 marks]

The rate at which seawater flows into a ship’s ballast tank is given by:

dv_ 300t
dt ¢z +25

where V is the volume of seawater in the tank (in m3), and t is the time in hours.
Determine the total volume of seawater that enters the ballast tank between t = 0 hour

andt = 2 hour.
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This page is for rough work.
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Formula sheet:

Area of a square A = x?
Perimeter of square P =4x
Volume of cuboid V = length X width X height
Simpson’s rule b h
fa fOdx ~ Z[yo+4y1 +2y2 + =+ 4Yn-1 + ¥nl

MLO and Bloom’s Level of Complexity

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