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90635 Differentiate and use derivatives to solve problems
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Answer ALL questions in the spaces provided in this booklet.

Show ALL working for ALL questions.

Check that this booklet has pages 2-8 in the correct order and that none of these pages is

blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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Achievement

Achievement with Merit

Achievement with
Excellence

Differentiate functions and
use differentiation to solve
problems.

Demonstrate knowledge of
concepts and techniques of
differentiation.

Solve differentiation problems.

Solve problem(s) involving a
combination of differentiation
techniques.

Overall Level of Performance
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You are advised to spend 50 minutes answering the questions in this booklet.

QUESTION ONE

Find the gradient of y = In (x2 —3) at the point (2,0).

QUESTION TWO

Find the coordinates of the turning points of the curve: f(x) = 2x° - 21x% +72x -5

and determine the nature of the turning points.
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QUESTION THREE
The radius of a circular oil spot under a car is increasing at a rate of 1.5 cm per minute,

dr .
ie —=1.5cmmin .
dt

Find the rate at which the area is increasing when the radius is 6 cm,

dA

ie find E when r =6 cm.

QUESTION FOUR

. . 3 2 . .
Differentiate ) = \/; .€“* . You do not need to simplify your answer.
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QUESTION FIVE

y=f(x)

From the graph of f(x) state:

@ Mg

x—2

(b) For what value(s) of xis f'(x)=0?

(c) For what value(s) of x is the graph not differentiable?
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QUESTION SIX

A candy container is to be made in the shape of a cone in such a way that the sum of the

height and the radius is 6 cm.

Find the maximum volume of the container.
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QUESTION SEVEN

An air pump is blowing up a spherical balloon.

The volume of air in the balloon increases at a constant rate of 0.6 m>/s.

Calculate the rate at which the surface area of the balloon is increasing

when the radius is 2 m, ie find E when r =2 m.
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QUESTION EIGHT

Two fixed points A and B are on the same horizontal level, and at a constant distance of b apart.
A particle, P, falls vertically from rest at B, so that at time ¢, its depth below B is k#*,

where k is constant.

At this time, the angle of depression of P from A is 0.

do 2bkt

(a) Prove that A ekt
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. T d'6 . .
(b)  Show that % is greatest when = — . You may assume thatF < 0 at this point.
t

Mathematics with Calculus 90635 Question and Answer Booklet (Sample) page 8 of 8



