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QUESTION ONE
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Simplify fully (25 m'® )E
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Simplify fully (%j , leaving your answer with a positive index.
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Write 4 — 3 as a single fraction in its simplest form.
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Factorise fully 4bx + 2xy — 6ab — 3ay
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(e) Arectangular box has no lid.

The length of the base is 60 cm.

Its height is one quarter of the sum of its width and
length.

The total area of the base and the four sides of the
box is 7400 cm?.

Find the height of the box.
bhzwt60
W hh-60

A:60(ah-60) +60h +B0h + (4h-060)h 4 (uh -60)h
FLO00 2 240h - 1200 160h $60h + 4h* €0Nn 4 4R>- 60k
F4000 = Bh? - L40h - 1200
0z 8h*- 2400 - Fhieo (.0

08 b:. 240 C=-34200

e t12. 488 (25p) o b -52.268(34p)
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() (Gx+1)(x— 129) — (2x + y)}x — 16y) can be written in the form (a + b)Y~

Find expressions for ¢ and 5 in terms of x or y.

D~ 36:{.3 -}ij w‘]l\«jz - Lot Tédz ~—%+ S?..x\j

(42 )(?C*2~j§
C:}::{ j«>

oz DELN
N ’//

Mathematics and Statistics 91261, 2018

ASSESSOR'S
USE ONLY

Mo




QUESTION TWO
(@) Findxiflog 243=5
243 : x>
3 % =

//
(b) Find miflog,(4m—1)=2
Lrn- sl = 32
ben-1- 9
A = 10

m = ).S

P
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(c) Find an expression for x in terms of w if =273
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(d) An equestrian jump has a parabolic arch mounted on a wall. Horses and riders jump through
the arch.

Source: http: //1uxequestr1an com/shdeshow/mcredlble -jumps-
brody-robertson

The arch rises 2.43 metres above the wall.

The arch can be modelled by a function of the form A(x) = kx(3.6 — x), where k is a constant,
7 metres is the height above the wall, and x metres is the horizontal distance from Q.

A rail AB can be placed above the wall and attached at each end to the arch. For one
competition, the rail is placed 0.5 metres above the wall.

How long is the rail AB?

em@gg,ﬁj
2*€§<E%;

2.43-3 6k - koc?
o -3 bhoc42:43 20
= I« b:'Sbii C:z2-4

b +tJb2-bac _

e

2.6k (-3.6K)%4kx2.a3

2l

\ 1296k - 9-72
.
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8
(e) Interest is compounded on a principal investment, $P, at the end of each year.
If the total amount of the investment after 7 years is $4 then A= P(l + I(%E)Jn
where # % is the compound interest rate per year.
(i)  Anushka invests $20 000 at an interest rate of 3.85% (so A = P(1.0385)").

How many years will it take for her investment to be worth $25 0007

1S 000 = 20000 (1.0385)"
{25 - 1.038s" take \03 on bothsides
60 1.25 = n ]Oj 1.6385

(

103 1 - §.9 (1dp):n

103_1.038’5 W -

(i) Semisi invests his money at a different interest rate than Anushka’s investment.

His investment will double in value after twelve years.

What is the interest rate for Semisi’s investment?

4000020000 (1155)
2 = (143%0)
1.0545 (udp)z Mo
0.059S: i6o
D:AF £ &
1ndg cesd ra1le, of §.9S 7%
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QUESTION THREE
(a) Solve each of the following equations for x:
@ 12x2-5x=2
1l =S -1 20 ,
sl Bs:8 es-1 G.C

%73 o x: Y4

agt

(b)

Show that the graph of the function y = 2x> — 5x + 6 does not cross the x-axis.

You must use algebra to support your explanation.

A= b kac OLF=Fac a2 b:-S C:=¢

b*-4qc LO
: ¢
C9* - ux2x6 40
2S5 - 4§ LO
= 23 L0 Ne reql roots so 3=2w‘-s¢¢46
s-__-_—-———h

does nod Cfoss 'Hie X OX S.

Question Three continues
on the following page.
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(c) The equation 3x? + kx — 12 = 0 has two real solutions. L

If one of the solutions is x = 3, find the other solution.

B=raels) =0 3% thoc-36:0
(o FFctet 300 t4) (3- 9)

(3244) (c-9) e

3x*-Sax -12

A

174

Mathematics and Statistics 91261, 2018



1l

(d) Show that the roots of the equation x* +2(k + 1)x — (k? + 2k + 5) = 0, where k is a constant, ASSESSOR'S
can never be equal for any real number k.

b*-sac =8 ast b:2(kit) cx - (Fakis)

@@*{21&1}’- ¢ 4 [ki21as
Czhid( 2k b2) + G20

%i 16l 724
61{ 1% 2£-| - 19)(\
%’1]-.——- 7 2 Li '16
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Merit Exemplar 2018

Subject | Mathematics Standard | 91261 | Total score | 18
Q Grade Annotation
score

1 M6 1e Has substituted incorrect area into equation plus incorrect multiplication.
1f Has not correctly factorised the expression.

5 £7 2c Has not expressed either side in terms of powers of 3.
2d Has not been able to find k = 0.75.
3aii Has been unable to manipulate to a quadratic equal to 0.

3 M5 3c Has found k = -5 but not gone on to find the other root as required.
3d Candidate has correctly substituted into the discriminant but there is no
recognition that equal roots would make the quadratic equal to O.






