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QUESTION ONE
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() Simplify fully (25m')*
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(b) Simplify fully (54—) , leaving your answer with a positive index.
a

i)*lxz
* 6

— 7

& Wl -l
C
A b+8c

—

as a single fraction in its simplest form.
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(d) Factorise fully 4bx + 2xy — 6ab —3ay
- 2% (2b+4y) — 3al(2b +3)
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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.
et leng-\'h be X
// A= 6EOem
( et width be W

t =
\\ fnd area

N boxW=F450
T 1400
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4
6 Gx+yx-12)—-Cx+ )(x — 16y) can be written in the form (a + b)*.
Find expressions for a and b in terms of x or y.
=Byt -\'1‘3) ~ (2% 4y) (x -6 tj)
i 4 2,
2 x -361,3-{1.3 -llij —_ 9 +3§:r.ﬁ -—'x-j"cifaﬁq‘
= MM“— - g -4.-‘13 +4«j"'
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QUESTION TWO

(@) Findxiflog 243 =5
x® = 243
ELE = 3

;

N\

(b) Find m if log,(4m — 1) =2
2

3 = 4m~)

4x+1 w

(¢) Find an expression for x in terms of w if

X

X = 40-4%

e
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6

(d) An equestrian jump has a parabolic arch mounted on a wall. Horses and riders jump through
the arch.

b S | . : Rt o

Source: http://luxequestrian.com/slideshow/incrcdible-jumps—
brody-robettson
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,
h 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?
h(l) = Kx (3 -b ":()

0.5 (x) = g (3671

// 2
f,/o.s:c. = 3. 6Kx —Kx
/

~kx* +3.6 Kx —O- ‘5:&* 2

T3 .

05 (e r=—6~5-15) -
2. 4% ()3 0. 5x(3-6 -
' e 32

v 8x St

o = \.gx‘.o.gxf" —-Q. %35,
o= _o..sxz‘ -2 %23X 415X

Oz -0 62 —o05x* —0.63X
-0.5x" 6.632x= O

SIS 2 B AR T

cx,q’ = 0-63x
- -.-o '..S " e G . - -
2 6.63 Caz 126 kD s 1aemlopy .
;.I-- g e ’
A 6 .£ Mathematics and Statistics 91261, 2018

ASSESSOR’S
USE ONLY



8
(e) Interestis compounded on a principal investment, $P, at the end of each year.
If the total amount of the investment after » years is $4 then A= P(I + 1—86}1
where 7 % is the compound interest rate per year.

(i)  Anushka invests $20 000 at an interest rate of 3.85% (so 4 = P(1.0385)").

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

(A
95,000 =(1.0385%x 20,000
2110

leg 25,000 = N 109 +He3ES
25, 006
‘ogesimoe  2H @y 2aT10 =
'—W < _|. o2
b WirHake ok year Br her ‘avestment

to x Rorth :s'zs:,ooo/

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

His investment will double in value after twelve years.

Whatts-the interest rate for Semisi’s investment?

y
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QUESTION THREE

(a) Solve each of the following equations for x:

i 12x>-5x=2
\1%1—51—2 = o

~bxdb* —aac

A
- 25 — (- B stJ 25+ ab e o |
= 24 0 aa A W
b o
x=z T&:O'bq oy X _2._‘_}__:___0_2
@) x+l1-2=0 Ll
— /K‘ i
/,x( é— \\
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e
/"//V

(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. I
b - 4oc <0
Y ee) T = 4(22(6) 4O
25 - 484 O
2340

9_ Must b2 =23 '™ o @01_- B -é;g N oo tte % GBR « B

e -23 (g s tran O 2

Question Three continues
on the following page.
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(c) The equation 3x? + kx — 12 = 0 has two real solutions. ASSESSOR'S
If one of the solutions is x = 3, find the other solution.
i <ac
&.Lts\ﬁ\.mrS 3n plax af o
= 23¢3) fKx3)—12= O
N~

Yy +23E-1m= D

a3k IS 13K=20
TR 2 ~IS

%
Other solunon m\&@//
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(d) Show that the roots of the equation x* + 2(k + 1)x — (k* + 2k + 5) = 0, where k is a constant,

can never be equal for any real number k.
2 —-N <
9’.'1 4+ 2x (K 4?2 -kKl +7"'““'$) :_6_ -+ xq‘-_xu(k.-i—ﬂ -_—-K _2; ) Q

~b +Jb? —aac

20
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o™ LE (R—&\-)@ 22 45")»= O

kol AlE LT =0 ~-SYF <= 6

1% +22K -6k? = 0O

o K ~bKE = —x® 5 BRm 6K = |
W .;6\4’1 A DRE, -] =D
A~Pbe,
(T T ~——4(% ———b*_\:,\[b —axac

- 2K %
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Achievement Exemplar 2018

Subject | Mathematics Standard | 91261 | Total score | 14
Q Grade Annotation
score

1a Has not taken the square root of 25.
1e Neither the expression for the height nor the area of the base and four

1 M6 sides has been given.
1f There is a correct expansion of the original expression, and then a correct
factorisation, but a and b have not been identified as required.
2¢ Neither side has been reduced to powers of 3.

2 A3 2d k = 0.75 has not been found so no further progress is possible.
2eii There has been an incorrect substitution.
3c k = -5 has been found, but no further progress to find the other root.

3 MS 3d Incorrect substitution into the discriminant, although there is recognition that
equal roots have a discriminant equal to 0.






