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ANSWER ALL THE QUESTIONS
Question 1

[5 Marks]
If the function £ (x) = 3x + =, 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 2 [4 Marks]
a. A bullet is fired vertically upward. Its distance s (in ft) above the ground is given by (2 marks)

s = 2250t — 16t
where t is the time (in secs). Determine the acceleration of the bullet.

b. Aload (in N) is distributed along a beam 10 m long such that L = 5x — 0.5x2 , where x is the distance
from one end of the beam. Find the expression for the instantaneous rate of change of L with respect to
x? (2 marks)
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Question 3 [4 marks]
R 3x2+x
Evaluate the derivative of y = T ax at (2,-2)

DO - Year 2 - DMATH-III - MAIN — SPRING — 2023 - 2024 Page 5 of 12



n dihgll o olx I
National University
Science & Technology Li>glg—i4illg pg—lall

A_oaJl Gy a1l Yloce dulA
International Maritime College Oman

Question 4 [4 Marks]

Evaluate the second derivative of the given function for the given value of x.
fG) =8(1+2x)% x =+
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Question 5 [5 Marks]
For the implicit function
3x2+xy+2y2+6=0
a) Find the slope of a line tangent to the curve of the function at the point (1, 2). (3 marks)

b) Find the equation of the normal line to the function at the point (1, 2). (2 marks)
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Question 6

A small oil refinery estimates that its daily profit P (in dollars) from refining x barrels of oil is
P = 8x — 0.02x?
How many barrels should be refined for maximum daily profit, and what is the maximum profit?

[5 marks]
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Question 7 [6 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

dr 1500

ds  (s+1)*

Express T as a function of s if T = 3000°C for s = 0.
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Question 8 [7 marks]
Determine the approximate value of the integral

1
f\/x2+1 dx
0

By using the trapezoidal rule. Take n = 5 and write your answer to 3 decimal places.
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Formula Sheet

Definition of Derivative:

fx+h) - fx)

1 _ .
fr o) = lim h
i ny — n-—1

L (x™) =nx
Product rule:

d dv du

o (uv) = u— + v

X X X
Quotient rule:

v du u dv
a (E) __dx dx
dx \v v2

Equation of Tangent line

Y=y =m(x —xq)
Equation of Normal line

y—h:F(x—xl)

. Trapezoidal rule

Simpson’s rule

b
h
jf(x) dx ~ §(y0 +4y, + 2y, +4y, + 2y, +...... +4y,_4
a
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MLO & Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed

2,6 2,3,5 Application 9

4,8 1, Understanding/ Analysing 11

3,7 4 Evaluating 10
1 2 Analysing 5
5 1,3 Remembering 5

XX

XX

XX

XX
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