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ANSWER ALL THE QUESTIONS
Question 1 [4 marks]
For the implicit function
dxy? +x’y+y2—4=0

a) Determine the slope of a line tangent to the curve of the function at the point (—1, 2).

(2 marks)
b) Determine the equation of the normal line to the function at the point (—1, 2).

(2 marks)
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Question 2 [5 marks]
If the function f(x) = 3x3 + % , then

a) Find the derivative of f(x) using the definition. (3 marks)
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b) Find the slope of a line tangent to the curve f(x) at the point (2, 3). (2 marks)
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Question 3 [4 marks]

The rate of change of the temperature T (in °C) from the center of a blast furnace to a
distance s (in m) from the center is given by

dT 1500

ds  (s+1)*

Express T as a function of sif T = 3000°C fors = 0.
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Question 4

Evaluate the definite integral

Jy( (2+y2)3) dy
1

[5 marks]
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Question 5 [4 marks]

A coastal marine fuel processing station estimates that its daily profit P (in dollars) from
refining x barrels of marine diesel fuel is modeled by the equation:

P = 15x — 0.5x?

As a marine engineer overseeing operational efficiency, determine:

a. The optimal number of barrels that should be refined daily to achieve maximum
profit. (2 marks)
b. The corresponding maximum daily profit. (2 marks)
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Question 6 [6 marks]

Determine the approximate value of the integral

f(\/f + 2x%) dx

By using the trapezoidal rule. Take n = 6 and write your answer to 3 decimal places.
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Question 7. [5 marks]

A section of a pipe used in a marine fuel system is shaped by rotating the area between the
liney = 2 — 2x and the y-axis, fromy = —2 toy = 2, around the y-axis. Determine the
volume of the pipe section formed by this rotation.
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Question 8. [7 marks]
a. Verifythat x = 3 sin 2t is a solution of

d?x
ey +4x =0 (3 marks)
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2
b. The general solution of ZT: -2 % + x = 0is x = Ate' + Be'. Determine the

particular solution satisfying x(0) = 0 and % (0) =1. (4 marks)
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Formula Sheet

1. Product rule:

d _ dv 4 du
dx(uv) B udx vdx
2. Quotient rule:
du dv
L3 (%) - Vdx " "dx
dx \v v2

3. Equation of Tangent line
y—y1=m(x —x)

4. Equation of Normal line

y—y1=?(x—x1)

5. Trapezoidal rule
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MLO & Bloom’s Level of Complexity
Q# MLO Complexity Level Mark Remark
Addressed

1,3,5 2,3,5 Application 12
6 1, Understanding/ Analysing 6
4 4 Evaluating 5
2,7 2 Analysing 10
8 1,3 Remembering 7
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