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s Aftempt questions 1 7
*  Each question has § multiple choice,
followed by extended response.

¢ CIRCLE the correct answer for the
multiple choice. (A, (B), (C} or (D}
» -Extended response should fnciuds

dons so - , relevant mathematical reasoning
s Clearly indicate your class by placing an . and/or caleulations
X, next to your class )
NAME:
Class Teacher Question Mark '
10 A | MrBoros 1 13
10B Ms Ward 2 /18
10C Ms Millar 3 /18
10D Ms Nesbitt/Ms Likourezos 4 /18
I0E | MrHespe 5 /16
10F Mr ElliottMs Chen 6 /s
10G Mr Gainford T 15

Total T /118

Section 1 (14 Marks)

1.. Find the simple interest charged on $21 600 at 5% for 18 months.

2. Two dice are thrown.
a} Draw a diagram or table showing the sample space,

b} - What is the probabllity of rolling a total of more than 52

3. Find the volume of a sphere with radius 7cm.

{1m)

{2m)

{1m)



4. Solve the following equatlons:

a}l 4x?-12x-7=0

b ¥ =6x

¢) (x+1) =dx

5. Simplify using index laws:

&

6. Find the value of ‘a” in the following triangle:

{6m)

{2m)

(2m)

Section 2 {14 Marks)

1. Find the value of the variables. Give reasons. {2m)

i ;
Q

b} PTis atangent in the following diagram.

r T

Nz

2. Phil tnvested $4700 at 8% p.a. compounding monthly for 3 years. Find the value of
his Investment after this time. {2m)



a) In the following guestlons, prdve that the two triangles are similar and find the value
of x (correct to one decimal place where necessary) (5m)

A E
D

« S o
g AV

g N c

F

b)

3. Sketch the graph of y = %(x +1)? =2 clearly showing the co-ordinates of the vertex

and the X and Y intercepts. : (3m}

4, Solve by completing the square, giving the solution in simplest surd form:
x*=15x+56=0 - (2m)

Section 3 {14 Marks)

5. Write a polynomlal of degree 4 that is monic and has a constant term of 6,
' {1m}

6. Find the remainder when (¥° ~2x* +%* +x~3) Is divided by (x+4) {2m)

7. Find the volume of this cone: ] {2my}




8. Find the value of the pronumeral, giving reasons in full, (The centre of the circle s

labelled 'O’.}

9, Find the value of the pronumeral, giving reasons in full. (The centre of the circle is

labelled ‘0’.)

A
C
B

(2m)

{2m)

10. Find the size of angle C :

15  12em

4 18ci

11. Solve this equation :

221705 +8=0

(2m})

{3m})



Section 4 (14 Marks) 3. ln a Histary test the mean was 61 and the standard deviation was 9. In a Sclence test
1 Solve thi tion by Ushng th dratlc § ta. oiving the solutlon In simplest the mean was 70 and the standard deviation 10, Elizabeth scored 75 In her history
+ Solve this equation by using the quadratic formusa, glving the solution in simples test and Jason scored 75 in his Sctence test, Who had the better score? Explaln.

surd form:  3x*+2x—2=0 (2m) 7 _ ~ fam)

4. How much must | invest now in arder to have $10 000 at the end of 5 yeérs, if
Interest is 3%p.a. compounding quarterly? {2m}

2, Solve these-equaﬂﬁns simultaneously: {3m}
*+yt =169
x-y=-7

5. Which rate will give the better return on an investment: 13% p.a. compounding
b : ’ annually or 12.5% p.a. compounding monthly? Show working.

(2m)




6. For the following pair of similar triangles, state the ratio {in stmplest form) of the Section 5 {15 Marks)

area of the first triangle to the afea of the second triangle. ) {2m]) ’ ’
1. Solve the following equations: {4m)

a) ¥ —28x'+27=0

L3enr

b) (2x-5)*=2x-5

7. The ratio of the heights of two similar gas cylindersis 2 : 3, If 4 kg of gas fills the

smaller cyfinder, how much gas Is needed to fill the larger one?
{2m}
2. Find the centre and radius of the circle

2y ~16x—2y+56=0 (2m)



3. Sketch the foflowing curves labelling all x and y Intercepts: ~ 4, Factorise fully: P(x)=2x"+5x" —4x-12 {3m}
(6m) - :

a) y=({+x-2)x-5)

AN

~4
b) y=(x-3)(x+1)

AN

s

¢ ye=x(x+2y




Section 6 (14 Marks). -
4. The Department of Primary Industry is interested In the effect of a new fertilizer on

the growth of malze plants, After 12 months growth, the helghts (in cm} of the
plants In 2 plots were measured and found to be as follows:

1. Find k, given ihatvk.h.:a +4x* —4is divisible by x+2. ‘ (2m)

~(3m}

Plot A {New fertilizer)
39 43 50 47 125 46 54 59 58 59

2. When O(x)=ax’ +bx” +2x+3 is divided by (x +1), the remainder is 3. When O(x)1s 127 48 44 51 33

divided by {x—1) the remainderis 15. Find # and &. (3m)
Plot B {Original Fertllizer)

65 55 59 60 63 57 58 61 62 60
59 63 60 61 57

a) Calculate the mean and standard deviation of the two samples,

3. Two circles intersect at B and C. AB and BD are diameters. Prove that A, Cand D are

collinear. b} Using these results, compare the effectiveness of the different fertilizers on

{3m) the growth of maize plants.




5. ABIsachord. Find the equation of the circle, given thatr = J5.

/

A

B(6,4)

(3m} - Section 7 (15 Marks)

1. A ship leaves port and heads on a bearing of 145°T travelling at 17km/h. After 8
hours it alters course to a bearing of 253°T and continues at the same speed for
another 12 hours. It then recelves a report of a cyclone developing in the area. The
ship increases speed to 2itkm/h and heads directly back to port. {(5m)

a) How long will it take to get back to port ?

b} On what bearing {to the nearest minute) should it head?



2. Solve: Jx_+J—;+J:f::.3\{%

3. Acliff1s 37m high. The rock slopes outward at an angle of 50° to the horizontal, then
{3m) cuts back at an angle of 25 to the vertical, meeting the ground directly below the
top of the cliff,

NOT IO SCALE

Carol wish.es to absell from the top of the cliff to the ground as shown in the

diagram. Her climbing rope Is 45m long and she needs 2m to secure it to a tree at

the top of the cliff. Will the rope be fong enough to allow her to reach the ground?
{3m)



4, Aboy plans a boating trip from his home on the edge of & lake to a town that lies on
a river that empties into the lake. To rhake the trip, he travels 20km across the lake
{in which there Is no current) to the mouth of the river, and then rows a further
20km up the river against a current of 2km/hour. If the journey is completed in 15
hours, at what constant speed {relative to the water) does he travel?
(4m)



sors ~ R0 RORSWRR o oo

Sectlon 1 (14 Marks) _ 4, Solve the followlng equations: ' {6m}

1. Find the simple interest charged on $21 600 at 9% for 18 months. )
: : *oa) 4x°-12x-7=0

— : {1m)
.L: ‘P RT k : ) ) C,‘f‘)‘b"{l’[‘xlﬁl_:{* 7—) -0 .7(/—: —'Llf 2‘1 ,
= 91 6o0x 0.0y 1S | : —
~daalb | (-1 (et ) =0
2. Two dice are thrown, (2m) b) x*=6x
a) Drawa t;lagzraian c()';tasbleéhowing the sample space. . 0/ (_)

) (x+1)' =4x

S =Ly £]70
C 3 — })t =0
= f ) }
h) What is the probablfity of rolling a total of more than 57
}O 7 6 ) 5. Simplify using index laws: {2m}
l - A "{_-'. - m
3 3 s
: m
- i3 .
s [
(%
3. Find the volume of a sphere with radius 7cm. {im)
: 6. Find the value of ‘a’ In the following triangle: {2m)

Uol= S, she_on &@
[ 16
PR o,
— --"“?: O~ o= 3l q”’f
or
7 43076’
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Section 2 (14 Marks)

i. Find the value of the varlables. Give reasons. [2m)

9 . | M;@'

///, ;mm Litnce

”@[ QZ //Zaﬂmzf/afc

2. Phil 1aveste& $4700 at 8% p.a. compounding monthly for 3 years. Find the value of
his Investment after this time. {2m)

Com undin ord WX = Bé ﬁ[fﬂo
' @la%% ngf’k-

)- 400(1+ 5

\ {\Q\ sl fOR W e o b (’

a) In the following guestlons, prove that ihe two triangles are similar and find the value
of x (correct to one de_clma! ploce where necessary) {5m}

E fvaﬁSCaﬁ“/A FJ)E

wcm 12m 15”" 5%
C pRC = FHE = 55’

nr fot,

» 7«’ 12 @/ et

h) - /5%”’Q@/ @4 ﬁﬂ
/??LP gad & IV O

ZM 1o (¢ Wf?ﬁ;ﬁ‘ffﬁt@
" ond 30 :”5« o o i m{w 010

Mzﬁ/f/zmwo( 22;/

1\ 5/ !Mﬁ
% fﬂf[”%s’f)

3. Sketch the graph of y =%(x~|—1)2 -2 clearly showing the co-ordinates of the vertex

25

50 g/g"%

TS
:u‘l‘%®

€T

and the X and Y intercepts. ’ ' (3m)
fifiseeeeiedc w1, 47
y / ] l’ MI:O) 3:42:
7 _ anf[:'-ﬂt 3“"/i
. WX&,,QL;—S ﬂs 0
u}/mx:! Y 0




PRSP

i ~15%+56=0 y
4 - ,
G042 = - Sht 205
Y K (X
2

YO —2 e

4. Solve by completlng the sguare, glving the solution in slmplest surd form:

X ~15x+56=0

Sectlon 3 {14 Marks)

{Zm)

5. Write a polynomial of degree 4 that Is monic and has a constant term of 6.

> Hilo

6. Find the remainder when (x* —2x* +x* +x—3) Is divided by (x+4)

{1m)

{2m)

Pwy= ) —2(—“5% (b 4 () -3

o rloA— BIA —
= “"\CDO-:}"

7. Find the volume of this cone:

30cmt

e

ol = 1y =3

{Zm)
V=3mih . e [28—a®

%ﬂf(ﬂ&ﬁﬁb ‘“r‘g_rr‘j
- %]Wﬂ- umsg.“ 344l

—

= 24277-u%g e ,

Cq:‘ln -;26%1)



8. Find the value of the pronumeral, glving reasons in full. (The centre of the circle Is

labelled ‘0".) 10. Find the size of angle C:
{2em) {2m)
In A #\BC F|
mgg,—wa\o argle. n 5
" semt cu‘dﬂ} he 150 e
InA ACB
P T cormplements B
LAgo =051 (cormi A
= 33
(\smce!es A i‘ocLLQ T ok,
L T
S o = Tl
a=3% | ZOR(T)
o o 5’3
3. Find the value of th | = ol r 226 - o w05 b 25
. Find the value of the pronumeral, glvi in full, {Th f th e — : L
labelled 0" eral, glving reasons in {The centre of the circle is 54O 54O wo b2
{2m} —
11. Solve this equation ;
In A BAC C i A P 17(2)+8=0
VodB o - = (3m)
LBhC = 6O (e
4 Q(gfi) 7 (2%)+%=0
in A O ue ;)_
a= LBoC= e b éf”‘* ; DR VU =0 -
(ogle ok UL ST (2u=-1Y u-2)=0-
cewre. 1S ol L ey CLEg=2*
dumole. ok . =3= 2 had
cusennferen o ==\ . ~=3 ,
6o //

0
o= 120




Section 4 {14 Marks)

1. Solvethis equatldn by using the quadratic fbrmula, giving the solution In simplest

Csurdform: 3 +2x-2=0 - (2m}.
2o 2t [T
A - TR
e &

~2* 22
A

;—-/tﬁ
=t

3
2. Solve these equations slmultanepus]y: {83m}
2+t =160
x—y=-7
¥ o= :-j — 71

Y14y Mww:jlﬂé‘?
szﬂwj —[20=0
2,73 o = O
(y-my+s) = °
Yy =z, s
x =8 -1

- 3. ina History test the mean was 61 and the standard deviation was 9. In a Sclence test

the mean was 70 and the standard deviation 10. Elizabeth scored 75 in her history
test and Jason scared 75 in his Science test. Who had the better score? Explain.

- ‘ im
Fri24867H Qs Scme 1.4 s above »iwa}tg

idor was @:7 ~ O 5D o«

-

4, How much must | invest now in order to have $10 000 at the end of 5 years, If
interest Is 3%p.a. compounding quarterly? {2m)

Joood = P ’F%@)Zo
~ 2

p - (0 00V (”‘?’/&m)

= %fé”.‘)a

5. Which rate will give the better return on an Investment: 13% p.a; compounding
annually or 12.5% p.a. compounding monthly? Show working.

- {2m}

Iffer Lyerc @ i3hpa A~ FL115) - lase
ﬂJ;é/ /aea/@zzs?a madly 1< Fﬂﬁ%ﬁff” [4D2F

/2-52 Wgu,(oéj mon%% 2f b@/f’&{'




6. For the following palr of simlilar triangles, state the ratlo (in simplest form) of the
area of the first triangle to the area of the second trlangle. (2m}

7. Theratlo of the heights of two similar gas cytlnders s 2 : 3. If 4 kg of gas fills the

smaller eylinder, how much gas Is needed to fill the larger one?
{2m)

ko Lg,j;(/ég 243
retve volimes 2%:13% = 9. 27
Sell 4 K 7/;%1%"‘“‘4 %"T
/3-5“&7

Section 5 {15 Marks}

1. Solve the following equations: . . (4m)
2} x*-28x"127=0

(x*=21)(x*=1) =0 @

x3 =21 , Igi(
[x=3 " == W

b) (2x—5P=2x-5
(22-5Y (22-5) = [ 47 20X 4+25 = 2x-

(2x~5)(zx~e):o R > 12x 4207 O
y o= 2 , 3 : 227 - X +15 =0 Q
’~ = (2x -5 (x~ 3)= 5 -

- 5
=5, 3

2. Find the centre and radius of the circle

24y —16x-2p+56=0 (2m)
Ctox 4 _ufng = — 56
Xt + (@) + MR R (-1 = =50 64|

(1)3)2+(\3u1)1: q _

|
oo Cendre (8, 1) and racim @




3. Sketch the following curves labelling alf x and y intercepts:

a) yp={x+DE-D(x-5) -

{6m)

b} y=(x-3{x+1)
I
) g
/—I
€} y=x(x+2)
o

! 4, Factorise fully: PR =22 452 ~4x-12 {3m)

pl-2)=2(-2) + S(-2"-w(=2) -2
]D(ez‘) = 0 . - ' ——

)ox= -2 5 a  ¥eet

S 2x* +x —6
] K2 [ o503 £ 5ot - X 2
224 x”
P — 4z (2
X’ + 2 @
T x>y
-6X — 1

—
O .

——— ——— .“ - - -
i I )

| P(x):(ﬂ:—r-l)(zx?‘drxﬁé')
l i(5ﬁ+1)(zx~3)(?(+z)

N oY Gas) ] (D




2012 Year 10 Yearly Examination:
Solutions— Section 6

1. Find %, given that £z +42% — 4 is divisible by =z + 2.

Solution:  P{z) = kz¥ +42% — 4.
P(-2) = —8k+16—4=0,
—8k = —12,

3
A—§.

2. When @Q(z) = az® + b5* + 25+ 3 is divided by (z + 1), the remainder is 3.

‘When Q(z) is divided by (z — 1), the remainder is 15. Find a and b.

Solution: Q-1)= —~a+b—-24+3=3,
Q1) = e&+b+24+3= 135,
te. —adb= 2.,
atb=10....... ..[2)
() (2): 9b = 12,
b= 6.
Subst. in (2] : a+6= 10,
4= 4,

3. Two dircles intersect at B and C. AB and BD are diameters.
Prove that A, C and IJ are collinear.

Solution:

Draw BC,
ABGB = 90° (£ in 2 semicircle)
BOD = 90° (£ in a semicircle)
- ACD = 180°.
ie. A, ¢ and D are collinear.

. The Department of Primery Industry is interested in the effect of a new fertilizer

on the growth of maize plants. After 12 mouths growth, the heights {in cm) of the
plants in two plots were measured and found to be ag follows:

Plot A (New Fertilizer)

39 48 50 47 125 46 54 5% 58 5%
127 48 44 51 53

Plot B (Original Fertilizer)
65 65 89 60 63 &7 68 61 62 60
89 63 60 61 57

(2) Celeulate the mean and standard deviation of the two samples.

Solution: Plot| % | o
A | 60.533 | 26.245
B (60 2.656

(b) Using these results, compare the effectiveness of the different fertilizers on the
growth of maize plants,

Solution: The new fertilizer gave mors varied results than the old
{i.e. much higher highs but also lower lows) and had less
than 1% overall improvernent,

. AB is a chord. Find the equation of the circle, given that » = /5.

A 2 2
| Soluti 4 1 5
olution:
A2, 4) B(, 4) W
h? 2% = 5
h= 1.
;. Centre (4, 3).
Circle (x —4) + (y — 8)% = 5,
! —8z+16+97 6y +9 =5,
.z 8z — Gy +20 = 0.




Section 7 (15 Marks) . " 2. Solve: JravE +fr—x =3 ‘_:;T ' {3m)
x x

1, A ship [eaves port and heads on a bearing of 145°T travelling at 17km/h. After 8

hours It alters course to a bearing of 253°T and continues at the same speed for ‘["—‘ ’ q
8 P KB+ (- S F 3=
:] et e

ancther 12 hours. It then recelves a report of a cyclone developlng in the area. The

ship Increases speed to 21kin/h and heads directly back to port. {5m}
' : i + {a-f (r o, = 3¢
a) How long wifl it take to get back to port ?
[Tkinfh, d o = 136 420820136 )(30k)eosTE S e
; - Sus .. .
1% kon f &M = 42965 - [ = 2d% -t
:/ sz 207 2B Km a '
204 km /il R /x - dx -locd +
t = .}——-———”“
2-1 )
253° = 9 hours S2mutes 1332 secondls by > St
2z
L
[(,,x s 28

by ~28x>= O

D(..z ({Lx, —-'.’,9) =0

25
T

b} On what bearing {to the nearest minute} should it head?
Sthee XHFO

@ . slE .
136 20028 = 25
o . {6
L 136sm12
S"“& 20728
o= 38°37°

90 - (36°37"+177)
. 247237

oL berdy 13 034723 T



3, Acliffis 37m high. The rock slopes outward at an angle of 50° to the horizontal, then 4. Aboy plans a hoating trip from his home on the edge of a lake to a town that fies on

cuts back at an angle of 25° to the vertical, meeting the ground directly below the a river that empties Into the lake. To make the trip, he travels 20km across the lake
top of the cliff. . . . . ' : ’ (in which there is no current} to the mouth of the river, and then rows a further
: 20km up the river agalnst a current of 2km/hour. if the journey Is completed in 15
NOT TO SCAER :

hours, at what canstant speed {relative to the water) does he travel?

{4m)
ot boy sl ot ol

20 , 292 L5
2 e 2

37m : 20(n-2)¢ 2ON Z 1Sx (x-2)

sow-40F20oN = (ST - 30

[§o — =702 40 = O
Carol wishes to absell from the top of the cliff to the ground as shown In the

- wl =
3t -4t &2 9 +‘-"f
diagram. Her climbing rope is 45m fong and she needs 2m to secure 1t {o a tree at (3n 2_) -t
the top of the cllff. Will the rope be long enough to allow her to reach the ground? (in’—’ﬁ'_L,———— = e
{3m} : 3
' vy (7\-’“)(5""2) i
CANEY : em G B Nofe : x ¥ %-
: 2 Y + 3 -
Y Nt &
ooz Y4 Kmfh
X = _}1 25‘02 -5-—
5‘],‘{";"50 &‘AI‘SO <os :j
o
’ ° - C.os?-g
. 3sin2s T
* S NS ow 23TB.. ..
) &
% F !1‘?—5..-.
i My
Yy . 37

SAUS  sianST

Y= Tiah l{'n‘,

J7 =

3 - 16'7-[{'--—-.
. + 2 F ?3'0?
1725 #2378 RSN
which (s fess Fhan G5

- e rere s /0'1; 9—"‘0"7&



