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QUESTION ONE
() A function fis given by f(x) = x5 + 3x% — 7x + 2.

Find the gradient of the graph of the function at the point where x = 1.
P> = €x% —Cre - )

D

b)) = ¢

N = Lf
(

(b) Find the equation of the tangent to the graph of the function

S(x) =6+ 14x — 2x°
at the point (2,18) on the graph.

//C)CS = -6 Z.Jf/'q/

f?’?ﬁ = “Zé(f/éﬁ

paVa
D = -0

©

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 modellgd;b}th

V() =0.52-21+1 @ < |

Use calculus to find how long it takes to reach an acceleration of 2.8 m s72.

a’b(e\s k-1

s

\

0%
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(d) A tangent to the graph of the function f(x) = 3x* — 4x has a gradient of 2,
and passes through the point (5,a), where a is a constant.

Find the value of a.

;gbb = 6= U
9(0(3 = 6o -G 26—
- R ezl
0 = el —gxs
o = —|

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

Find the values of a and b.

p(bé): 3% 42cy +b =Zo

= 3 (D +2GHa 44

= R e2a +h

I '
O = 66X+ 24,

Mathematics and Statistics 91262, 2017

ASSESSOR'S
USE ONLY




QUESTION TWO
(a) The diagram below shows the graph of the function y = f(x)
/&)
/ \
/ \
[ \
[ \
/ \
| \
| \
I \
! \

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

Both sets of axes have the same scale.
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(b) The graph of a function f(x) = 2%3 + bx2 —2 has a turning point when x =—1.

Find the value of 5.
- ES L2
Ly = 20>+ 2.

P00 = 633205 =2

L) = ex/™ 2t =2

A\ =~ =25 -2 L

> —%—2b. B -

(c) Use calculus to show that the line y = 15x — 12
is a tangent to the graph of the function /1 () = 4x? —x + 4.

y=l82 - 12

J

/m@ = Gt + &

/?/(DCB = Doe —/

/s’— = ?'){,,./
o = /b6
oC = L

Q: /Sﬁ(?) — (7
¢

= (g

(d) Use calculus to find the value of k if the line y = 6x -+ k is a tangent to the graph of the
function f(x) = x2 + 2x — 1.

/ (o) = 29et 2
= 2xX 2 =0

2C ;‘/ | (—;/!_C}>'_

ﬂ [,., /> = £7L There is more space for your
{

answer on the following page.
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fj"’Lf’S,.é’(?c )
y+rly = Lo+ [ ,
— (e — 3

—

K="%

(€) Use calculus to prove that the graph of the function
=53 -7)

has a local maximum when x = % .

Justify that the turning point is a local maximum.

%3 (3~
- g'x% — 9(/9&

1

Vi
J
g

'z T hex> = o (gt

> = & s TJC= q/ﬁ_)L
Y = 2-2%

[A//l&”l

y" = /B2 ”

U{/ .

G-(0) = O

Uz,’(/,ﬂg) = —20.2%

vzd

Mathematics and Statistics 91262, 2017



QUESTION THREE

(@) The gradient graph of a function f(x) is given by
f(x)=6x2—2x +4
The point (1,3) lies on the graph.

Find the equation of the function f(x).

,/(tx); /97>ég — IEF £l #

= 20e3 —x¢* Fee + C

if

2 — | 4+ 4+ C.

( = -5

é@ = Ox® T plt -$
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(b) The diagram below shows the graph of a gradient function y = f'(x).
F&)

‘\
|

I
l
l
l
I

The point (0,0) is 6n fhe graph of the function y = f(x).

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

Both sets of axes have the same scale.

S
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(c) An object can move in either direction on a straight track and has a constant acceleration

—2

of -4 cm s,

A fixed point P is marked on the track.

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

)

(i)

is 12 cm from P

is moving away from P, and

has a velocity of 6 cm 571,

Using calculus, find the speed of the object 5 seconds after its motion began being

recorded. :
a (¢ ) = - C'/—

U = —utt C

= —-lbt+ C

6 = —uerc
(C~ —lxO+C

cC =6

What is the maximum distance of the object from the point P?

Justify that this is the maximum distance.

= —4br L

0 = —lLk+ £

E = 5"/(,‘, = 3 =S gecands,

S = —2&£5 L0

Wea b=1s S0 = -2 (15 +6(0S)

= <

e hdrowce  when E=1<x & i Sznn,

Question Three continues
on the following page.
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(d)

Find the maximum volume of an open box (i.e. a box with a base and sides, but no lid) that can  |assessors

Y
be made from a rectangular piece of cardboard measuring 20 cm by 30 cm, by removing the e
corner squares and folding along the dotted lines.

F 3
Justify that this is the maximum volume.

V oz Lewsxh

20 cm

V = (30-22)(20-2 (0,

:’:(é 00 ~GoxX —Ceovet C"g)ff)"
N

V= 4600x 606D # 3

= b WFT —100%F F600X.

- /'27(,3,» OO . + 600

30 7
O = j1o* -200X +#600 . lase ~ (¢~
, . *3;"-——'2'9&&%‘:
v Yoo ) |
= 4 (3*—$0x 41s?)

ERACEDICI

— bl
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Subject: | Mathematics Standard: | 91262 Total score: | 13

Q Grade Annotation
score

1(a) Correct derivative and gradient.

1(b) Correct gradient only, no equation for tangent.

1 Ad 1(c) Correct a(t) equation, incorrect substitution to find t at a = 2.8.

1(d) Correct derivative and solved to get x = 1. Incorrect equation for a.

1(e) Correct derivative and f(x) = 0 shown. Correct substitution of x = -1 but no
x = 3 substitution.

2(a) Correct x intercept but wrong slope.
2(b) Incorrect derivative and f(x) = 0 not shown, incorrect substitution.
2(c) Correct f'(x) equated to slope of y = 15x -12, no evidence of f(2) = 18.

2 M5 2(d) f(x) = 0 was incorrect, inconsistent application of f(-1) and wrong
identification that k = 3.
2(e) Correct derivative and both solutions stated for y’ = 0. No concluding
statement to justify y”(2.25) = -20.25 was a maximum.
3(a) Correct integration with constant c but f(x) = 1 not applied.
3(b) Correct shape and (0,0) intersect, max and min points not aligned with x
intercepts.

3 A4 3(c)(i) Correct equation for v, speed at t=5s not found.

3(c)(ii) Correct t= 1.5s, incorrect s(t) equation and no justification that a max.

3(d) Correct equation for volume and derivative, unable to find correct
solutions for max/min situation.






