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QUESTION ONE
(a) A function fis given by f(x) = x> + 3x? — 7x + 2.

Find the gradient of the graph of the function at the point where x = 1.

(b) Find the equation of the tangent to the graph of the function
f(x) =6+ 14x — 2x3
at the point (2,18) on the graph.

(c) The movement of an object is recorded from the time it passes a fixed point.
After ¢ seconds it has a speed v m s~!, which can be modelled by the function
W) =0.52-2t+1

Use calculus to find how long it takes to reach an acceleration of 2.8 m s2.
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(d) A tangent to the graph of the function f(x) = 3x? — 4x has a gradient of 2, ASSESSOR'S
and passes through the point (5,a), where a is a constant.

Find the value of a.

(¢) The function f(x) = x> + ax? + bx + 2 has turning points when x = —1 and x = 3.

Find the values of ¢ and b.
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QUESTION TWO

(a) The diagram below shows the graph of the function y = f(x)
Jx)

Sketch the graph of the gradient function y = f”(x) on the axes below.

Both sets of axes have the same scale.

Sx)
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grid on page 11.
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(b) The graph of a function f(x) = 2x> + bx> — 2 has a turning point when x = —1. ASSESSOR'S

USE ONLY

Find the value of 5.

(c) Use calculus to show that the line y = 15x — 12
is a tangent to the graph of the function f(x) = 4x> — x + 4.

(d) Use calculus to find the value of & if the line y = 6x + k is a tangent to the graph of the
function f(x) = x> + 2x — 1.

There is more space for your
answer on the following page.
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(e) Use calculus to prove that the graph of the function
y=x(-x)

has a local maximum when x = % .

Justify that the turning point is a local maximum.
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(a) The gradient graph of a function f{(x) is given by
f(x)=6x>—2x +4
The point (1,3) lies on the graph.

Find the equation of the function f(x).
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The diagram below shows the graph of a gradient function y = f"(x).
Jx)

The point (0,0) is on the graph of the function y = f(x).

On the axes below sketch the function f(x).

Both sets of axes have the same scale.

Jf(x)
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If you need
to redraw this

graph, use the
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(c) An object can move in either direction on a straight track and has a constant acceleration T
of —4 cms2.

A fixed point P is marked on the track.

When a recording of the object’s motion begins, the object:

. is 12 cm from P
. 1s moving away from P, and
¢ has a velocity of 6 cm s7!.

(i)  Using calculus, find the speed of the object 5 seconds after its motion began being
recorded.

(i1)) What is the maximum distance of the object from the point P?

Justify that this is the maximum distance.

Question Three continues
on the following page.
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Find the maximum volume of an open box (i.e. a box with a base and sides, but no lid) that can

be made from a rectangular piece of cardboard measuring 20 cm by 30 cm, by removing the

corner squares and folding along the dotted lines.

Justify that this is the maximum volume.

A

20 cm

30 cm

A
v
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SPARE GRIDS ASSESSOR’S
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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 answer you want marked.

S

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

S
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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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