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Question 1 [5 marks]
Given the implicit function

3x%y+2y3 =x+4,
(a) Determine the slope of the tangent line at the point (1, 1). (3 marks)

(b) Obtain the equation of the normal line to the curve at the point (1,1). (2 marks)
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Question 2 [3 marks]

A thin circular metal plate is being heated. It expands such that the radius increases at a

rate of 0.04 cm per minute.

(a) Determine the rate of change of the area when the radius is 8 cm. (2 marks)

(b) Determine the rate of change of circumference when the radius is 8 cm. (1 mark)
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Question 3 [7 marks]

A cylindrical tank is required to have a fixed surface area of 192 m?. The tank has a radius
of r meter and a height of h meter. To maximize the storage capacity of the tank, the aimis

to determine the dimensions that give the greatest possible volume.

Determine the dimensions (radius and height) that will maximize the volume of the tank.
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Question 4 [5 marks]

The rate at which fluid flows through a pipeline is given by

v 8t?
dt (3 +5)2

where V is the total volume of fluid (in m3) and t is the time (in seconds).

Determine the total volume of fluid (V) that passes through the pipeline fromt = 1sto

t = 3s.
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Question 5 [5 marks]

Approximate the value of

5
f vV 2x + x2dx
2

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

The line y = 3x — 6 and the curve y = 4x — x? intersect at two points, labelled 4 and B in

the below diagram.

Determine the area of the shaded region.

0
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Question 7 [4 marks]
A fueltank on a marine engine boat is formed by revolving the curve
y =29 —x?

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

Determine the volume of the tank formed by revolving this curve fromy = 0toy = 6.
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Question 8 [6 marks]

During ballasting operations, seawater flows into a tank. The flow rate decreases as the
tank fills. Let V(t) be the volume of water (in m?®) in the tank at time t minutes. The process

is modeled by the following differential equation:

v k
dt v

Where k is a positive constant.

(a) Find the general solution for V(t). (4 marks)
(b) If the tank initially contains 100 m? of water and k = 50, determine the amount of water

in the tank after 10 minutes. (2 marks)
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This page is for rough work.

Page 10 of 11



MMATH-III Final Exam

Fall 2025

Formula sheet:

Product Rule

(uv) =uv+vu

Quotient Rule (u) . uv—-7vu
v v2

Area of a circular tin A =nr?

Circumference of a circular tin C =2nr

Surface area of Cylinder

A =2nrh + 2nr?

Volume of Cylinder

V = ntr’h

Simpson’s rule

b h
f f()dx ~ §[yo + 4y, +2y; + -+ 4Yn_1+ Yal
a

MLO and Bloom’s Level of Complexity

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