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QUESTION ONE

o (BY N
(a) Simplify (—7) leaving your answer with positive indices.
c

U (4
1.\ ~ 18\

(}(1\ R fg /4 /\
— ™ N/

(b)  Write % — 8x + 10 in the form (x—p)? +q.

(2o =

Vi
77

—_————

(c) (i) Show that the solutions of the equation x? +x — 56 =0 are four times the solutions of the
equation 4x? +x —14 = 0.

(x+ 8V (x=2) rool = ’?‘ "8 A
(A,Lgc 7—\(% 2\ rool = % ’J A

(ii) Find the relationship between the solutions of the equation dx? + ex + f= 0 and the
s/o]%’uons of the equation x2 + ex + df = 0, where d, e, and f are real numbers.
/\ vy

= Sumi OF The _roots ﬁ)r a/x féXf/c =0

)= swm()f +he 1013 /%/" X £ CX%O’F =0
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(d) A quadratic equation of the form ax” + bx + ¢ = 0 has solutions ) and 3 _

Find a possible set of values for a, b, and c.

(242 ) G2
Wf + X - ..2, (od '

/)é
/7 =/
_ C = =-_‘-02_, # (’,®m\

(¢) Find positive @amc(s) for k so t@j,;@qyadraﬁc equation

2x% + 4kx + QP F3k—-11)=0 hWoh’uons

. Justify your answer.

Z% b2 — Hac %ﬂ@> O

Y 77 JLk* — su(ak’3k=1)>O
/éézw/t,kzmwk-fzsz (> Q
A1k + B2 > O

n
gL Z QL/L/C . | Aiseriminanst
| ?% beccause /‘/’ 2 /1 é 1S
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QUESTION TWO

(2) Find the discriminant of the quadratic equation x*> = 10x + 3.
2
X = [Ox — 3 = QO
2 .
[ O = /2 =(88),
N

(b) Simplify __4log(u )
logu
Y |
@DA 7 ‘

N7

/7

(c) Marie buys a new car for $24 990.
The car’s value decreases continuously by 12% each year.

The value of the car, $P, £ years after she first bought it, can be modelled by a function of the
form P = A(r).

(?
How long will it take for the value of the ca1 to halve* K¢ {} o+ 7& fo

ra

$P=24990 x O 2g" - .’ gt [R95
/&4@5 = QU770 x_ O - gt
?LT; 5____4_#2 [y /2

543

)7L woill 7"5(,/<-€« W}iééﬂd /’76;*’7%& Vé?/c/ti 7‘5 Ar,?/t/lé 7
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(@) (i) Solve the equation logg x = %

X =/,

— 74

(i) Solve the equation 6(loggx)* + 2logex —4 =0.

ke /@7_8, Ky = U

b+ 2Au =='/7.l = &)

Xz or x= &5y
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(¢) The diagram below shows a triangular garden with a path around it.

The triangular garden has sides with lengths in the ratio 3:4:5.
The path is 1 m wide. .
At each corner of the garden, the path is a sector (part) of a circle with a radius of 1 m.

The difference between twice the total area of the path and the area of the garden is 2 m?.

Find the length of the longest side of the garden.

(Area of circle = nr?)

Areg Aof Piztea /’7f + e
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QUESTION THREE

(a) Where would the graph of y = 12x* —x — 6 cut the x-axis?

/}/‘ )(""ﬁ or “_,2{— )

/4

(b) For what value(s) of x does log, (216) = 37

x= 0,
—
4x y(x +3)
(c) Rearrange the following formula to make x the subject 5 5

_Sx» %u(Xffg/\ KX

s, wa )

%// 7% -

Question Three continues
on the following page.
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(d) Solve the equation QB gyl o gi-dn

%(ﬁn%é /06794‘ Wﬂ’) "—/)700»27(7{/ -3 )43
Sn t 6 = (I’L "/)/oqgl?x (= Qm\/mQ“"%ﬂqq
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2“’/) (‘/”gm\t)_' /0¢7 27’)(/0(] 3 4

v

“”gn + A~ 4+ 3n "‘"/ 4 og 7
v N

(¢) A symmetrical bridge has its central cable in the shape of a parabola, as shown in the diagram
below. ‘

The towers supporting the cable are each 15 m high and 40 m apart.
At the point midway between the towers, the height of the cable above the road is 3 m.

A vertical post (shown dotted in the diagram) is placed 10 m from the centre of the bridge and
just touches the cable.

A
t
Diagram is !
NOT to scale 15m
|
. v

/ B e E TR 40m ----~--~mmm=m - »
road

(i) Use yb;a-@Wls 6 m high.
XZ + bhx + 23 Scibfﬁh/{/‘tt i (QU é,LO)
V7B
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(1)

The length of the bridge AB is 60 m.

The outside cables are also parabolic and symmetrical in shape, and touch the road at
their vertices A and B.

Diagram is
NOT to scale

Find the distance, CD, between the two parabolas at a height of 6 m above the road
(the dls‘cance D is. shown in the dlagram)

+8’By \demé"zg?
) 7
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Annotated Exemplar Template

Low Merit exemplar 2016

Subject: | Mathematics Standard: | 91261 Total score: | 14
I P
Q Grade Annotation
score R

1a Power correctly applied but simplification incomplete
1ci Solutions to both equations found, relationship not stated or shown
1cii No equations formed correctly. Comparison of sum and product of roots flawed;

: M5 incorrect sum of roots, no reference as to which equation is being referred to in
relationship statement
1d Incorrect quadratic formed, values for a, b and c stated were consistent
1e Correct substitution into discriminant, inequality in solution for k. No integer
values which may provide real rational solutions.
2a Incorrectly calculated discriminant
2b No shown application of log rules, incorrect answer

‘ 2¢ Equation correctly formed and solved using logs with answer in context

2 M6 2dii Correct quadratic with solutions, one correct solution to original equation found
— no evidence of the other being a transfer error
2e Incorrect equation for area of garden, no quadratic formed for difference of areas,
no evidence of how the x value was abtained.
3¢ Attempted to make y the subject
3d Application of log rules incorrect with the multiplication of terms, no quadratic
formed nor solved.

3 A3 . .
3ei Incomplete equation formed
3eii Equation for second parabola incomplete.
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QUESTION ONE

4
(a) Simplify (—3?) leaving your answer with positive indices.

iy y
3h ()
2\ _ — Y
) (3b)
TR
W77
——
@ Write x2 — 8x + 10 in the form (x - p)* +q. 2
2 = Yyt S G -6
—_—
(X -p)T t g = X ~pr-px tp’ 4g —

= LTk -2pr tpl +
LA R A

Show that the solutions of the equation x* + x — 56 = 0 are four times the solutions of the
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© @O h
tion 4x% +x-14=0. NIV,
equation 4x 'x_b e, L - _wg
= = 2 k)
- 32 = K0YE56)
X = 7 7 _
3_(_() - _;7' or l7£
= 3 & 1 ) 3
/’_\\ — -
: (WA
-3
— = 4
—%/—/ [4

(ii) Find the relationship between the solutions of the equation dx? + ex + f= 0 and the
solutions of the equation x? + ex + df = 0, where d, e, and f are real numbers,

- hd 2.4 -ec T Jez-
y = e & Jer- ula(f) o 5 = \Lf(\\la
(4 (1)
4= -° £ {o-uk L = NS
73 2
"
3 - A Jﬁ/\
et le2 -uf s -¢ =~ 7
- N

TR 774
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(d) A quadratic equation of the form ax*+ bx + ¢ = 0 has solutions — 1 and 2
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Find a possible set of values for a, b, aéld c.
L = ”"3 (o14 bo S 3
21: " 31 :2
(2x t D 3x-2) = o
611’41*33(. -2 =0
(xf - X—-2 =0
a=6 L= - C=-2

(¢) Find positive integer value(s) for k so that the quadratic equation
2x% + 4kx + (2k2 + 3k — 11) = 0 has real rational solutions.

Justify your answer.

6z 2 b=t = 2k>* k-

b? -~ Uac

()" = 4O (ke w3k 1) = 9
e - 3 (2k>? £ -1t) =0

L2 - fey* + 24k -8B =0

FH A -3Y =0
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QUESTION TWO

(a) Find the discriminant of the quadratic equation x*=10x+3.

Z7-lox-3 =0

b*-Yac =(10)7- 4« 3

14

O\l S i M,Inox.vx.-lr \s @ /‘/

(b) Simplify ﬂg_(_)
logu

log & legu+ logu
W oo, 4 o

el g, 7

Tyl 7 {81

(c) Marie buys a new car for $24990.
The car’s value decreases continuously by 12% each year.
The value of the car, $P, ¢ years after she first bought it, can be modelled by a function of the
form P=A(r).

How long will it take for the value of the car to halve?

P- 24990 x 0.%8°

IR ~ XK

2445 = 24990 x 0.&%t

0.5 = o.g(g"“'
[oc\OS = 4 ‘a(C\ 0.%¥&
= lca 0.5
t - {630 38

4wl deke Krggore

J
5 GL‘ole» 5* L\ Z‘{L‘HS , oT Q\OOL\'I' 5 »\Q_..:xrs (xv\LL S V\I\(}.V\‘“AS

e

Qof #»e \/a\wg -\_., lAA\\IL

)/
Y4
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(d) (1) Solve the equation 10g8,x:%.
S T = X

'7(2%/‘

p—

3]

(i) Solve the equation 6(loggx)* + 2loggx —4 = 0.

led_loa o x  be. 2
g8

6+ 21 —-Y4 =0

~ |

P S ~ *h,\\

z
3
=5

y (/- 1)’(17(,4' ) |
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(¢) The diagram below shows a triangular garden with a path around it.

\J

The triangular garden has sides with lengths in the ratio 3:4:5.

<&

¥

The path is 1 m wide.
At each corner of the garden, the path is a sector (part) of a circle with a radius of 1 m.

The difference between twice the total area of the path and the area of the garden is 2z m?.

Find the length of the longest side of the garden.
(Area of circle = nr?)

A= e lsa,lc area 8¢ Gm\u« e P, e cC ,a‘c\‘r(k(vx \oﬁ c\

A:ﬁxlt QP,o]:Qﬂ; i

A= “"’5—242%*"‘2? /

%, avea G(:'u* ()c@\«[,\ Coeneys P - 2‘1‘;*\-(. /

ao\(l ueb Tt = 3. (qm (?s’{—) Kﬁ

Y2 suni ooqran’

\ .
(e} avea of non ciredar lom.uar ba g / 2a1 /Gr%%’“'#'—(;‘"‘f&“* I

Az po | (24039-2)
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QUESTION THREE

(a) Where would the graph of y = 12x? —x — 6 cut the x-axis?

O =10 -6
_ H.K/'g’z,qmzf-b
A= 24

(b)  For what value(s) of x does log (216) = 37

= 26
7(:3/;(—(3
o =8

‘ wi~en koﬂx (MG) =3 P
«-‘—"/ 4

4x  y(x+3)
(c) Rearrange the following formula to make x the subject: 5 = >
2(4x) = 5 (uPHEkQ
87L =9 N + 15\:\
Bo-§pr= lSU\ ,
x (8-5y) = 5y
w g
S /
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(d) Solve the equat10n 98"+6 27" 1 31_3” ASSESSOR'S
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(3n+6) log L= toa o™= ,___\
(@"’é> Oo\oi ( —l) (00\ 27 + (\ ?V\)

/
/
/
/ |
/

(¢) A symmetrical bridge has its central cable in the shape of a parabola, as shown in the diagram

below.
The towers supporting the cable are each 15 m high and 40 m apart.

_ At the point midway between the towers, the height of the cable above the road is 3 m.
A vertical post (shown dotted in the diagram) is placed 10 m from the centre of the bridge and

just touches the cable.

Diagram is
NOT to scale

———

4
/ €mmm - 40m ----~---=-=-==--- »
road

(i)  Use algebra to show that the post is 6 m high.

W = OOL(')( Lkﬁ) [ »e_o‘v\ o Ux\o\-e. 1S

2=ax20 (20 %0) g =0- 02 ¢ (2t~ %07
o —_—
~12 = 206 x =20 - a} verkicdl Pm)f « = 30
o= 6.03 y= 0-03x 30 (30-40)
, . 9=
o 30 e
4 !’ 47(*{—0 g‘w\@lroqolis C& ”lS

gl N o beight Lt pod 8 (54 6
~12 "'-" - ‘)E (m;'&- ‘/uﬂl\//
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(i) The length of the bridge AB is 60 m.

The outside cables are also parabolic and symmetrical in shape, and touch the road at
their vertices A and B.

Diagram is
NOT to scale

Find the distance, CD, between the two parabolas at a height of 6 m above the road
(the distance CD is shown in the diagram).

QGLU\Q-L\"D(\ 0~Q' CQ)/\-L(-Q ca\olq ) 0s r)-(QN'\\eu\ 3\3 (‘_q\ Cbt\ql(?,cl ) \(S

Wy = 0-03x (')(’403 owx&l C is CLL Pb‘\v"t‘k CBQ) 'CD

Ean of outeide cale | 3o dishbepween ( and fowar 03
‘q = o (7(-’20) _‘;! {0 m
:\15 = ¥ |0 ¥ (\0&0) ( dist belween D and howrer is
-5 = {Oa * ~lO \.._ 675w (3 ,,s\(,)
a =015 | Akl dishance bedween Cond D

o T e 05 (1-29) | s (2615 m (34p)
D s cx* U‘-—»‘i =

-9 -= O\f\SD( ()(.-7-0)

O = 016%™ - ge@3~ 9

o o DAl L 3495 o 6.32Y.

2. %015
T cm{-ml Cs\u.ﬁ TL-L.V o q.svgl cLZ- Laxol(,s )
] 7.615 O W
} v 4—
i
\
(
-9 4-- D {
P&d !
—1}4~ - ¥ ,
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Annotated Exemplar Template

Merit exemplar 2016

Subject:

Mathematics Standard: | 91261 ' Total score: | 19

Q

Grade
score

Annotation

M6

1a Power correctly applied and expression simplified

1ci Solutions to both equations found and relationship shown numerically
1cii Only one equation formed correctly

1d Quadratic formed and correct values for a, b and c stated

1e Correct substitution into discriminant, no inequality in solution for k. No integer
values which provide real rational solutions.

M6

2a Incorrectly calculated discriminant

2b Incorrect application of log rules

2c Equation correctly formed and solved using logs with answer in context
2dii Correct quadratic with solutions, solutions to original equation not found

2e No application of ratios, no quadratic formed for difference of areas.

E7

3¢ Terms with x gathered to one side, equation given with x as subject
3d Correct application of log rules, no quadratic formed.
3ei Equation formed and evidence of correct post height

3eii Equation for second parabola formed and solution for y = -9 used to determine
length CD.






