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Part A Answer Sheet

Select the alternative A, B, C or D that best answers the question.
Indicate vour selection by filling in the corresponding circle.

10. A o) B O C 0 D )

11. A 0 B 0 C 0] D 0

12. A 0 B 0] C O D 0

13. A ) B 0 C 0 D 0]

14. A o) B 0 C O D 0

15. A o) B O C O D 0

16. A o) B o) C ) D o)

17. A 0 B ) C O D O

18. A o) B ) C 0 D 0]

19. A @) B 0 C 0] D 0

20. A O B ) C 0] D )
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INSTRUCTIONS TO STUDENTS

e Attempt all questions in Part A and Part B.

e The answers to all questions in Part A must be recorded
in blue or black pen on separate Multiple-Choice answer
sheet.

e Approved scientific calculators may be used in all parts
of the examination.
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Part A (20 Marks) :

Fill in the circle corresponding to the correct answer on the Multiple-Choice Answer
Sheet.

1. Which of the following is not equivalent to 18a%h?
(A)  6ab x 3ab ®) 1la’b> + 74d°b°
© 2 x (3b)° 0)  (9ab)’

2. If16m? —24m+ P = (4m + Q)?, then
(A) P=9and @ =3 (B) P=9and @ = —3

(C) P=—-9and Q@ =3 (D) P=—-9and Q@ = -3

3. What is the solution to the equation log,(x — 1) =87

(A) 4 (B) 17 (C) 65 (D) 257

4. Ifyisinversely proportional to x, the equation is of the form

k
() y=lkx (B) y = ka? ©y=3 (D) y =7
33¥xg* .
5. The exact value of —————is
3 27 3\ 3%
(A) 1 (B) (€= o) (%)

6. Forany two real numbers a, b > 0, the value of log, a® + log /7 a® is

(A) 8 (B) 6 (C) 4 (D) 3

7. The remainder when P(x) = x* — 3x3 + 2x + 1 is divided by (x — 2) is

(A) 37 (B) 2 () -3 (D) 13




8. Which equation best represent the following parabola?

¥

A |x=2 !
\
|
_olNL/ T
—} y=-3
(A) y=(x—2)>-3 (B) y=(x—2)?+3
(€ y=(x+2)?*-3 (D) y=(x+2)*+3

9.  Which graph best represent xy = 1?7

(A) (B}
¥

10. Which of the following does not represent a function?
(A) y=4-—x? (B) x* +y%2 =09

(C) x+2y—-8=0 (D) y = 3%

11. Which of the following are the coordinates of P?
NOT TO SCALE

-

o Fa P
L PJ/
0 X
PERTY
(A) (—4,3) (B) (—3,—4) (©) (=3.4)




. . 1 .
12. The simplest form of the expression A 2 is

(A) 1 (B) 2 € v2+1

(D) Vv2-1

13. The diagram shows a triangle with sides lengths 8 m, 9 m and 10 m.

8 o NoTTO
SCALE
9
Which expression is the correct value for §?
-1 [8%2492-10% . _q {9%sin10
A) cos 1(—) B) sin 1(_%)
2X8x9 8
.1 (8xsin10 —1 (10249282
C) sin 1(ir3—-) D) cos 1(—
9 2X10x9

14. The diagram shows four triangles labelled I, I1,11] and IV. Which statement is true?

A) Triangle I is congruent to triangle I1.

B) Triangle I is congruent to triangle IV and triangle I/ is congruent to triangle I11.

C) Triangle I is congruent to triangle I11

D) Triangle I is congruent to triangle II and triangle IIT is congruent to triangle IV.

15. What isthe valueofx ?




16. ABis tangent. BC = 2cm, CD = 5¢m. The length of AB in centimetres is

NOT TO SCALE

(A) 3§ (B) 45:_3 () 7 (D) 7

18. Ryan has 2 different pairs of socks loose in a drawer. He takes out 2 socks without looking at them. What is
the probability that he selects a matching pair.
(C)

(A) % (B) (D)

W e
[SAR
wlN

19. 200 tickets are sold in a raffle in which 3 prizes are to be drawn by selecting 3 different tickets at random.
Chris buys 3 tickets, and wins one of the first two prizes drawn.
What is the probability that Chris will now win the third prize?

(A) o (8) — (©) o (D) 5=

20. The mean and standard deviation of a set of test scores are m and s respectively. If 4 marks are added to
each score, what are the mean and standard deviation of the new set of scores?

(A) Mean=m, Standard Deviation =s. (B} Mean=m+4, Standard Deviation=s.

(C) Mean=m, Standard Deviation =s + 4. (D} Mean=m+4, Standard Deviation=s+4.




PART B

QUESTION 21 (15 marks-1 mark each, write answers in the space provided)

a) Find the exact distance in the simplest form between the points (—5,4) and (2, —3).
b) Find the midpoint of the interval joining (7,12) and (-5,3).
c) Find the gradient of the line joining (—4,7) and (—3,3)
d) Find the value of b if the line bx 4+ 2y = 7 is parallel to the line y = 4x + 3.
e) Solve the inequality 1 —z <2
f}  Fully factorise 2mn —3n+6m -9
2

+3x+2
g) Simplify X roATe

x+2
h) Solve the exponential equation forx: 11*75 = L

121




i} Make b the subject of the formulam = 5?

j)  Convert 0.0003km? to cm?

k) A cone has a radius of 10cm. It has a volume of 1000cm3. Calculate the height of the cone correct to one
decimal place.

I} Find the exact value of tan 150°

m) Avyacht is sailed from A to B on a bearing of 196°. What would be the bearing to sail directly from B back
to A.

n) Find the standard deviation for this set of scores. Give answer correct to two decimal places.

Score 1 2 3 4 5
Frequency | 2 5 7 4 2

o) Find the interquartile range for a set of data if 75% of the data are above 2.6 and 25% of the data are
above 3.7




QUESTION 22 (20 marks)

a) Solve this trigonometric equation for 0° < 8 < 360°. 2m
tanf = -1

b) The area of the triangle is 22v/3 cm?.

yeom
i Find the value of x. 3m
ii. Hence find the exact value of y. 3m

¢) The diagram shows a point P which is 30 km due west of the point Q. The point R is 12km from P and has a
bearing from P of 070°.

g

i. Find the distance of R from Q to the nearest km. 3m

ii. Find the bearing of R from Q. 3m




d) A hemisphere sits on a cone and two height measurements are given as shown.

I5cm
10 em

Find:
i the radius of the hemisphere. im
ii. the exact slant height of the cone, in surd form. 2m
iii. the surface area of the solid, correct to 1 decimal place. 3m
QUESTION 23 (28 marks)
a) State the equation of each curve that would result if the curve y = 2% was
i.  Translated 2 units to the left. im
ii. Reflected in the y-axis and translated 2 units up. 2m
b) State the domain and range for the function f(x) = 4 — 2x? 2m




c) For the parabolay = 24 — 2x — x?, find

the y-intercept

the x-intercepts

the axis of symmetry

the vertex

Hence, sketch its graph showing all of the above features.

Im

2m

2Zm

2m

5m




d) For the parabolay = x? — 1 and the line y = mx — 4, determine the exact value of the gradient,

m, so that the line is tangent to the parabola. 3m
-1
e) Forthe hyperbolay = T 1
i Find the equations of the asymptotes 2m
ii. Find the x and y intercepts 2m
iii.  Sketch the graph labelling all of the above features. 4m

10




QUESTION 24 (24 marks)

a) Find the value of x in the simplest form in these equations.

i. log,x=-3 2m
i. logs8 =logsx—2logs3 3m
b) Iflog, b = 3.4 and log, c = 4.7, find the value of
i. log,abc 2m
ii. logaéi 2m
[
c) Divide P(x) = x3 — 4x? + 2x + 7 by (x — 3) and write in the form
P(x) = (x — 3)Q(x) + R where Q(x) is the quotient and R is the remainder. 4m

11




d) The polynomial P(x) = x3 + ax? + bx + 2 has factors x + 1 and x — 2. Find the values of a and b. 4m

e) fP(x) =5x+2andQ(x) =x*—3x+1 find

i. deg[P(x) x Q(x)] im

i. PMA)+P(-2) 2m

f) Find the equation of the cubic polynomial in the sketch. Leave answer in the factored form.

4m
| GC;/'““\\
1
= . 3
QUESTION 25 { 16 marks)
a) Find the value of the pronumerals giving reasons. O is the centre of the circle. am

12




b) Find the value of the pronumeral giving reasons. 4m
¢) O is the centre of the circle. Calculate the value of x , giving reasons. 4m
d) AT is a tangent to the circle at T. TA = TC. Find the value of x giving reasons. 4m

__ef’ -

13
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Part A Answer Sheet

Select the alternative A, B, C or D that best answers the question.

le.

the corresponding circ

.

ng in

Indicate vour selection by filli

o

o

10

11

12

o

1

14

15

16

17

18

.

19

20




PART B

QUESTION 21 (15 marks-1 mark each, write answers in the space provided)

a) Find the exact distance in the simplest form between the points (—5,4) and (2, —3).

d= [ (5-2)«(n 12y’

- J"C\‘—g = 132 wniks

b) Find the midpoint of the interval joining (7,12) and (-5,3).

- 2 =
Eaks 2 \\'\(\1‘1%)
1

¢} Find the gradient of the line joining (—4,7) and (—3,3)

1-3 - [ -4
—u+3 =1

d) Find the value of b if the line bx + 2y = 7 is parallel to the line y = 4x 4+ 3.

24 - — bex — .%.’: 4
.1 .
o }—%141 bz -8
e) Solve the inequality 1 —;—C <2
— 2t \
= <
~( >""3

f)  Fully factorise 2mn —3n+6m -9
o 2wm-) (2w - 3>

(Bm-2Y (n+3)

£
>
4+ 3x+2 AV C)E‘\/Z
g) Simplify XX TL ( ) — LA
x+2 (=~
h) Solve the exponential equation forx:  11*7° = é = \\7 2

(-5 = - 2
>C = B




. . _ g_—_e-_b -
i} Make b the subject of the formulam = ~ b = \ml " -
> Ob
" = V\

2
Oxpb= wwhn

j) Convert 0.0003km? to cm? Z000 000 Cvn't

k) A cone has a radius of 10cm. It has a volume of 1000cm3. Calculate the height of the cone correct to one

decimal place.
W =22

wﬁ‘
- Q.5Cw

. 2
\/:'w\-*\’i‘(\’\

=
\COO — '}S\LﬁK\C’O X

[} Find the exact value of tan 150°

- L
/\,OLV\C\@»/BDB e *’\‘6(\(\ 3@0 - — ﬁ

m) Avyacht is sailed from A to B on a bearing of 196°. What would be the bearing to sail directly from B back
to A.

o\éc"f

n) Find the standard deviation for this set of scores. Give answer correct to two decimal places.

Score 1 2 3 4 5
Frequency | 2 5 7 4 2

o~ = 2

o) Find the interquartile range for a set of data if 75% of the data are above 2.6 and 25% of the data are
above 3.7

Tak = BN-x6
=




QUESTION 22 (20 marks)

a) Solve this trigonometric equation for 0° < 6 < 360°. 2m
tanf = ~1

@= \35  BI5°

b) The area of the triangle is 22+/3 cm?.

yom
i.  Find the value of x. 3m
Ay X g X Sinbo = 22J3
Ux « % = 2> 3
o = I G
ii. Hence find the exact value of y. 3m

= J r 4 W= AR W K ol &o

= Ja om

¢} The diagram shows a point P which is 30 km due west of the point Q. The point R is 12km from P and has a
bearing from P of 070°.

N
i
&S/~ .
2 A0km 1G
i
i. Find the distance of R from Q to the nearest km. 3m
M

on = Ji2th 2d-2¢ 12430 820
= 19 Kws (neavest \C'W\>

P

ii.  Find the bearing of R from Q. 3m
SWe _ S = 2
R - 36{ - o
; - 2L Sn2o Reavire = 2%
SN E) J




d) A hemisphere sits on a cone and two height measurements are given as shown.

.
10em é

ISom

\

hY

S

t
'
!
{
J

Find:
i.  theradius of the hemisphere. = 15 — 10 = im
ii. the exact slant height of the cone, in surd form. 2m
[-Jiows” = Yms = 505 ow
iii. the surface area of the solid, correct to 1 decimal place. 3m
>
- AT xs?‘-—\v TS ¥ 55
, 2
- Zz232.71 Gan
QUESTION 23 (28 marks)
a) State the equation of each curve that would result if the curve y = 2% was
i.  Translated 2 units to the left. im
LA
Y= 2
ii. Reflected in the y-axis and translated 2 units up. 2m
-t
g= 2 - L
b) State the domain and range for the function f(x) = 4 — 2x? Zm

Dorncun = all yeal >

[{omge i ¥ <h




c) For the parabolay = 24 — 2x — x?, find
I. they-intercept

3: 24

ii.  the x-intercepts

2
SC A X -2\ = o

[HOG) =o

iii.  the axis of symmetry

— 67X\ SC = — |
X = o )

iV. the vertex

9= 24- 2xt =

N "l/'D‘S
VA exe ( )

= 25
V.  Hence, sketch its graph showing all of the above features.
7 P
3L g
N T s
} = PR
i \?\»\\% H
% Y
AN
| 3
i
-4 - i -2 2 - I L (i”?:f,,
z |
w




m, so that the line is tangent to the parabola.

d) Forthe parabolay = x? — 1 and the line y = mx — 4, determine the exact value of the gradient,

3m

e Yo e \“GW\@Q‘MJ‘

. e
y=x=1 — © Fo
gz w4 — L= Pmwac = o
. €A ctne DUl 2
Lolye - Camuldenen b‘J T R A
e B 2
- wal - 12 =
¢>L)',, Y X% = O WA =2 2
= j?ﬁ
-1
e) Forthe hyperbolay = -+ 1
i Find the equations of the asymptotes 2m
X - -T2 Ot\’\d 5 =\
ii. Find the x and y intercepts 2m
5~ \jwir\% -t Sulk X=o
Sub Y=o y = :9-:‘-—\—3
b T - A
8- 2
= = — |
iii.  Sketch the graph labelling all of the above features. am
/g %
o
= 4
ég,,w - S
po ) \ = E}} ¥ f;M 7

10




QUESTION 24 (24 marks)

a) Find the value of x in the simplest form in these equations.

i. logyx=-3 2m

x =T = au3

i. logs8 =logsx—2logs3 3m
32_
Vo —
"0351’ = \O\st_(&)(q>

b) Iflog, b = 3.4 and log, ¢ = 4.7, find the value of

i. loggabc = \cﬁ & l@jo}s -4 \Dﬁqc 2m
_ I 4 B4 A u
= q ¢\
. b? p
ii. logg— — kﬁe}a _ \D\Cja\Q 2m
- 2 (Cﬁo\b — log &
= 25(3 O - L\ 1 — & \
c) Divide P(x) = x3 — 4x? + 2x + 7 by (x — 3) and write in the form
P(x) = (x — 3)Q(x) + R where Q(x) is the quotient and R is the remainder. 4m
~
2
SL—2 ‘)”;g:f\.j\sc, e 2204 T
b 3
SCT— 2 .
— - - S — X -t )t
3 — p(x):= (oc ?>><ﬂ ) L‘
- YA
2.,
— DL+ B
% =
— x + 1
— > 4+ 3

i

11




d) The polynomial P(x) = x3 + ax? + bx + 2 has factors x + 1 and x — 2. Find the values of a and b.  4m
P("‘B z«—\"‘(’&“\o“\’l: [e

@\,b :-—'\ -— @
p(-2) = THuUnF2b+2 = ©
>0 4+ b =—5 -~ -~ @ a-—
@ -0 0. = - & b= —|
2unls Qz- 2 \cte (D “—2”&{0:—’ :li
e) IfP(x) =5x+2andQ(x) =x%—3x+1 find
i. deg[P(x) X Q(x)] A im
i.  P(4)+P(=2) 2m

- % =iy

f) Find the equation of the cubic polynomial in the sketch. Leave answer in the factored form.
2.
Y= a(x+3)(x-5)

CSL«LB L =6, S = CFD

am

- oo x99 xXx—=§ f
A0 - [ esmeten i S

Y= -2 -5

QUESTION 25 ( 16 marks)

a) Find the value of the pronumerals giving reasons. O is the centre of the circle. am
0. = iue® (va%ie o Hhe Centve 'S Souble
e O\f\{gf{ ok Ahe ¢ ccumberen
. L6RP= JO8P = qo° ( Hangent L reding

L = =co-ito-90-90 (angle Suwof

JoO o Olugolr{ \Gx\%’mo
= o

€)

12



b) Find the value of the pronumeral giving reasons. 4m

. = © "anele Vathe Sawme
J ced = 55 (&g oyt
ok ) RDA = 0g° (av\g!e indhe Savme

Seepme nt J

N = bhp+55 (e)flrexicr avale 1s Ahe

ey angleg )

_ ot Suw of Ahe FOp opposi i

c) Ois the centre of the circle. Calculate the value of x , giving reasons.
Tw 00D ..
o = oA = o = yadin of @
J ofD= ho

caA-Cle
LA OAD S Wsoscelegs A

am

and awngles spposite e
equal sieles ave efued >
~ = 180 — [OAD (awasﬁe ongles

o SuPple me afrvy
&0 — Ho A (ﬂﬁh'c 7¢,aniff/a4%z

-

g

- /LIDO

d) AT is a tangent to the circle at T. TA = TC. Find the value of x giving reasons.

4m
T ATHRC

/\ Al = 25° ( angles op posi K- es;w«i

( 0 = Sicles M ‘coSceles all
[ NTB = 25° (O’@/E bepireoin Hra tangenf

A | d arol Fre  Chev ec(kaﬂg
Jhe emgle in Jine alfernadtt

SG’ZGJM)
X = )go - a5-25 ( angle Sum oL

13





