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You are advised to spend 60 minutes answering the questions in this booklet.
QUESTION ONE
(a) A function fis given by f(x) = 2x*> — 10x + 5.

Find the gradient of the graph of f at the point where x = 2.

(b) For a function p,
p'(x)=4—6x?
The graph of p passes through the point (2,5).

Find the function p(x).
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(¢) The distance, s, of a tractor from a gate-post, in metres, is modelled by
s=0.17£+51,
where 7 is the time in seconds since the tractor passed the gate-post and 0 < # < 20.

Give the equation for the velocity of the tractor, and use this to find when the velocity of the

tractor is § m s .

(d) The fuel consumption, f, of a car, in litres per 100 km, is related to the velocity, v, in km h™!,

by the formula
2

v
=16-02v+—
/ 250

Show that the fuel consumption is a minimum when v =25 km h™!.
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(e)

A train starts from rest.
Its acceleration ¢ seconds after it starts is given by

azi(20—t)ms_2

What distance does the train cover in the first 30 seconds?
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QUESTION TWO

(a)  Sketch the gradient function f’(x) for the function f'(x) below:

J(x)

1)
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If you need
to redraw this

graph, use the
grid on page 12.
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(b)

(c)
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(i)  Find the x-coordinate of the point on the graph of A(x) = x> — 12x where the gradient is
equal to 4.

(ii)  Find the equation of the tangent to the curve of A(x) = x> — 12x at the point (1,-11).

g(x)=x3—9x?+24x -8

For what values of x is g a decreasing function?

You must justify your answer, using calculus.
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(d)
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A right angled triangle OPQ is drawn as shown where O is at (0,0).

P is a point on the parabola y = ax — x?

and Q is on the x-axis.

3

Show that the maximum possible area for the triangle OPQ is o7
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QUESTION THREE ASSESSOR'S

USE ONLY

(a) Acurve y=f(x) passes through the origin (0,0) and has a gradient function

d—y:x2—2x

dx

Find the co-ordinates of the point on the curve where x = 6.

(b) The volume, V, of a cube changes as the length x of the sides changes.
V=x?

Find the rate of change of the volume, with respect to the length of the side, when the side is
5cm.
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Sketch the function A(x) for the gradient function /'(x) below, given that 4(a) = 0.

h'(x)

X
h(x
,() If you need
to redraw this
graph, use the
grid on page 13.
X
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(d) The curve of f(x) = 2x* + Ax + B has a tangent with gradient 10 at the point (-2,33). ASSESSOR'S

USE ONLY

Find the coordinates of the point on the curve where x = 4.
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A chemical is dropped into the water in a rectangular
swimming pool at a point half-way along its length.

After 0.1 minutes, the chemical spreads in a semi-circular
shape with radius » metres, where
o
r=1+2t

and ¢ is the time in minutes since the chemical was added to the water.

When the chemical first reaches the far side of the pool, the area of the semi-circle is

increasing at the rate of 60 m? min™'.

Find the width of the pool. (Area of a circle = m7?)
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If you need to redraw your graph from Question Two (a), draw it on the grid below. Make sure it is
clear which graph you want marked.

J(x)

1)

Mathematics and Statistics 91262, 2012

ASSESSOR’S
USE ONLY



13

If you need to redraw your graph from Question Three (c), draw it on the grid below. Make sure it is
clear which graph you want marked.

h'(x)

hx)
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Extra paper if required. ASSESSOR'S
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QUESTION Write the question number(s) if applicable.
NUMBER
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