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QUESTION ONE | s

(a) A function fis given by f(x) = 4x* — 7x* + 2x — 4.

Find the gradient of the graph of the function at the point where x = 2.
£6) =t 9"+ 20 bk 2 “g;(‘yc-) =22
Fle) =i -nx 2 7 Grddid
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(b) Theline y=x+3.25 1(3 a tangcnt ‘R) the graph of the functmn tion f{(x) = 3x2 - 2x+ 4.

Use calculus to show that the 11%15 awtapgent to the curve, and that the point where this
5

tangent touches the curveis (0.54.75).
Y =Moe +C
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(¢) The function f(x) = 2x7 + kx? + 5 has a minimum turning point when x = 1.

What are the coordinates of the maximum turning point?
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(d) The equation of a function y = f(x) has gradient function of the form fx)=2x—a, whereais
a constant.
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The point (3,4} is the turning point on the graph of the function.

Find the equation of the function.
. f . ] .
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(e)

Find the local minimum value of the function y = x*(x — 4).
Justify your answer.
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QUESTION TWO dsesmones
(a) The diagram below shows the graph of the function y = f{x).
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On the axes below sketch the gradient function y = f(x).
F'(x)
T / If you need
B S ] to redraw this
=l e graph, use the
\ = grid on page 11.
W
€ 4// x

Mathematics and Statistics 81262, 2016



5

(b) The line y = ax + & is a tangent to the graph of the function y=2x?-3x+ 1 at the point (3,2).

Find the values of @ and 5.
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(c) A function fis given by f(x) = 2 — 4x + 5x? + ax’.
The gradient of the graph of the function at the point where x =1 is 3.

Find the value of a.
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(d) A chemical is slowly leaking onto a floor.

The chemical spreads out from the point where it lands in a shape that can be modelled by a
circle of radius » cm.

At a time ¢ seconds after the chemical leak is noticed, r is given by 0.1¢+ 2.

Use calculus to find the rate of change of area of the circle, with respect to time, when its
radius is 10 cm.

(Area of circle = nr?)

= Ot 7 A %.%z*a"”c
[O=C- [t +2 - - 5 ?55})&*2(%@)*’&
T = o[t = LYt

%0 - € —4®=¢

0 (10)% = 3eis e
= Bl

A function is defined by y = 3x® — da? + 5 where a is a positive number.

(e)

Find the range of values of x in terms of a for which the function is decreasing.

R A .
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QUESTION THREE

.. d
(a) The gradient function for a curve is given by ay =3x" 5.

The curve passes through the point (1,0).

Find the equation of the curve.

M= % > - 5x «C \(/ = X - oX
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(b) The diagram below shows the graph of the gradient fuﬁction y=f"(x) of a function y = f{x).
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On the axes below sketch the graph of the function y = f{x).
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(c) Meg is riding her motocross bike.

When she passes a fixed point P on the track, she has a speed, v, of 5 m s
and her acceleration, a, is 0.6 m 572

(i) Ifshe were to continue to accelerate at this rate, what is her speed when she has been
riding for 10 seconds after passing P?
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(i) How far will she have travelled from P when she reaches a speed of 8 m 57! 7

Question Three continues
on the following page.
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(ili) Meg’s friend Leo was riding with her, but he begins to decelerate when they reach a
speed of § m 57!,

If he decelerates at 0.2 m s72, how far past the point P will he be when he reaches a
speed of 6 m 5717
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Achieved exemplar 2016

Subject:

Mathematics Standard: | 91262 Total score: | 10

Q

Grade
score

Annotation

A3

b) Correct differentiation and gradient found. Not sufficient proof shown
c) Transfer error. Cannot allow as it made the question too simple
d) No correct calculus shown here

e) Correct differentiation but to achieve “u” grade, must be equated to zero
(or implied from correct solving)

1(
1(
1(
1(

M5

2(a) Parabola incorrectly placed on axes
2(b) correct solution to a and b using accurate differentiation
2(c) a = -2 found when the derivative is equated to zero instead of 3.
2(d) Time calculation correct, but numeric skill only
(

2(e) incorrect differentiation of the 4a*2 x term

N2

3(a) Correct anti-differentiation and solving of +c

3(b) wrong graph






