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Year 10
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Mathematics

General Instructions

s Working tiine — 120 minufes

s Write using black or blue pen.

» Approved calculators may be used.

» Al necessary working should be
skown in every question if full marks are to
be awarded.

» * Marks may not be awarded for messy or
badly arranged work.

«  Ifmore space is required, clearly write the
number and the SECTION on the back pags
and answer it there, Indicate that you have

NAME:
i

Examiner: E. Choy

done s0.
*  Write all answers in simplest exact form
unless specified otherwise
*  Clearly indicate your class by placing an X,
) next to your class
Class Teacher ' Section . Mark
10A | Mr McQuillan 1 WV,
10B | Ms Roessler > 2 ‘ #a e
10C_ | Ms Nesbitt | 3 7 | 1
10D °| Mr Fuller 4 /20
10E - | Mr Hespe 5 20
10F | Mr Gainford 6 - 20
10G . | Ms Evans 7 130
Total

Question One (20 marks) Answers Marks
- | Write down the gradient of the line p
A y=2x-3. 1
Stmplify {2m? ) .
B ' 1
Expand and simplify (3 - 1[y3 +1) ,
c 1
‘Write down the exact value of sin 60°.
D 1
L
f o3
B Simplify 8 1
Giventhat tane =0.42 and & is acute, use
g | your calculator to find the angle e, correct 1
to the nearest minute,
If P{x)=1-8x +14x° —5x*, writc down
G | the degree of the polynomial P(x). 1
Using the remainder theorem, find the
remainder when the polynomial
H 3 p(x) =24 - 3% +3x-1 is divided by !
(x ﬁl) .
Simplify L+ 2
I a a 1
Factorise x> —16
I 1
Expand {x~5)*{z-%)
K 1
Write LS apowerof x
L - asap X. 1
Subtract 1—-x from 1+x.
M 1
Two similar statues have volumes in the ,-
N | ratio 1:64. What is the ratic of their 1

heights?




Sketch the graph of the line with equation : - - Question Two (20 marks) Answers S . }-Marks
y=5, ’ : Factorise &’ +2ab+b? !
A X

® : 1
Solvefor x: 2x~T=5—x. \/ -

What test can be used to show that these two ‘
P 1 triangles are similar? ;

Ron was asked to write down the value of ||

/16 . He remembered that every positive i
C | number has two square roots, so that he

To what amount will 35000 grow over 6 . wrote /16 =4 . Is Ron’s answer correct? /
years if it is invested at 8% p.a. compound T Give a reason for your angwer. .
interest compounded yearly. (Give your What is the value of — 2 when x =57
answer to the nearest cent.) D . 1
Q ' . 1
.o = Find the centre and exact radius of the circle .
with the equation x* + y* +2y~10=0, by :
E | fitst completing the square in y. L i 1
!
3 c ) - . E The midpoint of an interval is (2, 8). Find : i
o= Zng express ¢ in terms of o, b and ’ two distinet points that could be the end ' ’ 1
A i ) points of this interval. . . ' ‘
R i
The surface area of a closed hemisphere is
127z cm’. Find its radius. .
G - 1
Express 4/2.5x 10 in standard (seientific) " 7
@ notation. ‘ 1 (i) Write down the minimum value of /
: (:c—l)2 +4. Sy
Simplify V4 - dx? 122 7
H .
: T : i . . . \ :
T H (i) Without doing any further working, : . 2 %

write down the number of solutions of
(x-1f +4=10




Solve the equation 2% x4 =32 forx.

(i) y=2x7
I 1
ra
12 ) '
3 . '
_ 5 .
13 ,/
O 2
Write down the exact value of :
(i) tance v 1
(i) tan{180°— x)
- L . .2
Given the formula F = —i—C +32°, find the () =25 -x

value of Cif F =320°. - : ' L

A new car costs $35 690. 1 it depreciates at
a compound interest raie of 20% p.a., find its
L value, to the nearest dollar, at the end of four o 1
- | years. :

Solve (algebraically) the pair of equations

simultaneously.' -

y=4x~1

y=x+ >
M 1

(i) Find the exact vatue of cos150°.
. / -
On separate diagrams sketch the graphs of 1
@) y=—x (i) Solve the equation sin @ ZE for
O 0°< 0 £180°.

N




custion Thre'e (10 merks) : ‘ Answers - - Marks Question Four {20 marks) ' - Answers o - Marks
A ) Let P be the parabola with equation
. y= x2 —~10x. ' ! ] ) X
- ' (i}  Find the x-intercepts of P. ! ,
16 .

- (ii} Find the coordinates of the vertex of
\ P. i
D 12 B ‘ )

3 (iii) Sketch the graph of P.

B * . C
In the diagram above DE is paraltel to BC,
AT=16, CE=8 and DE=12. Let BC=x.

(i} Show that A4BC is similar to AADE .

(i) Findx.

A house has a hemispherical roof of
diameter 13 metres. The roof'is to be painted
{on the outside only) with a special . . ' A - ' 9
reflective coating that costs $120 per litre,

How much (correct fo fhe nearest hundred
B dollars) will it cost to purchase enough of ‘ 3
the coating to paint the roof if one lifre of ' . : ~
the coating will cover an area of 5Sm’? . -

(iv) Tor what value of x does »* —~10x
take on ifs minimum possible value?

Two similar cones have volumes 27em° and
6dent’.

@ Show that the point A(2, ~16) lies on
P and write down the coordinates of
the point B on P that is the reflection
of A in the axis of symmetry of P.

() Write down the ratio of the surface area
of the smaller cone to the larger cone.

(ii) Find the radivs of the smaller cone ifits ] 4

height is 2cm.
b




.

The line / with equation 4x+3.=7

intersects the parabola P from part (A) in

two distinet poirits. i

() Use simultaneous equations fo find the
two points of infersection.

Lt

(i) Go back to your sketch on part (A)(iii)
and include the line /, showing clearly
its points of intersection with the
parabala P,

Question Five (20 marks)

Marks

The diagram above shows a pyramid with
square base ABCD. Point P is the apex of
the pyramid. It is given that PD=PB=8 and
ZPBD = 60°. The point P Hes vertically
above the cenfre X of the square.

(i) Find length DB giving reasons.

(i) Find the exact volume of the pyramid.

X

¥
‘The diagram above shows the circle
(x=1) + y* =25 with centre A(1, 0) and

radins 5. The point P(5, 3) lies on the
circumference of the circle.

() Find the gradient of AP.

23D Find, in general form, the equation of
the tangent at P.




]

Consider the curve y = ax™, where nis an
injeger and « is a constant.

(i) Tfthe curve passes through the point
" {1, 2), find the possible values of a.

(i) It is known further that the grap?l has

the form sketched below.
¥
1 S
i
i
L X

() Wrife down three possible values for n.

{7} Given further that [2, —%] lies on the

curve, find the value of 7.

There are 4 cards in abox. Bach card has a

letter on it. The letters on the cards are A, B,

¢ and d. Two of the cards are chosen at

random without replacement. _

{i} Draw atree diagram to represent this
experiment and list 21l the possible
outcomes, .

(il) Delerrnine the probability that

{@) the two capital letters are chosen.

{B) a capital lefter and a lower case letier
are chosen.

{i‘%

.

Quesiion Six (20 marks) Answers Marks
T y ) -
-~
A \ ! 2
(D Inthedia g;"am above, P has coordinates
(-4, 2). Find length of OP.
il
(ii) Write down the exact value of cos8.
s
B 2

In the diag;ram above, QP is a tangent to the

QR =} units and RS = ¢ units. Write down
an equation (do not prove this equation)
showing the refationship between a, b and e,

circle, while QRS is a secant, If QP = ¢ units,




The diagram above shows a cyclic
guadrilateral ABCD. The diagonal BD of the
quadrilateral passes through the centre O of
the circle and £CAD =42°, Find, giving
Teasons;

| @) #BAC

(i) £BDC

+

Answers
7

Marks

In the diagram above, C1 and C2 are circles
intersecting at A and B. The tangent to C1 at
A meets C2 at P. Q is the point on Cl so that
QB is parallel to AP. The chord QB
intersects C2 at R.

(i) Draw in the intervals AQ, AB and PR.

(i) Give areason why ZPdAB = Z40B.

(iif) Give areason why <PAB=/FRB

(iv) Explain why QA is parallel to RP.

(v) AreQA md RP equal? Explain your
answer. :

-,

ks

10

Question Seven (20 marks)

(i} Find the size of cath interior angle in a
regular hexagon.

(1) In the diagram above, the length of the
straight line joining the midpoints of two
adjacent sides of a regular hexagon is
[Z2cm.

(&) Caleulate the exact length of one side of
the regular hexagon.

(B Calculate the exact area of the regular
hexagon.




In the diagram above, the vertices of A4BC
and AADC are on the circumference of a
circle with centre O, and ZCAD =90°.

Let the diameter CD = d and let AC =5,

(i) Explain why Z4DC = Z4BC.

(i) Hence show that ,b =d.
] sin B

j

The maximum daily temperatures ("C)

recorded in a city over & périod of 20 days
are given below.

257 |24 (2 Tag a6
30, |28 |25 lag- [Fo~
.31 . @"3’3 N @ /3’0\‘ }6»‘. 2
e 1267 |30 277,

(i) Find the range of the temperatures.

(if} Find the interquartile range of the
temperatures,

(iil) Find the standard deviation, correct to 1
decimal place.

(iv} What would be the two most
appropriate measures of spread for
- these temperatures? Why?

{i) Prove that
{a-B +{p—of +He—af =2(a2 +Hd f_ab—bc—'cra

(i) Use part (i} to prove that
@+t +et zabibotca

(iii) Use part (ii) to prove that
(a+b+c) =3{ab+be+ea).

(i) Without using a calculator, explain why

1
72 ig less than 3,

(i) Usemethods similar to pari {i) to
£ L1
- explainwhy 72 +72 +74 <7.(Onee
again do notuse a calculator.)

This is the end of the exam.




Question One (20 marks)

Sketch the graph of the line with equation

Answers Marks
- | Write down the gradient of the line ]

AL y=2x-3. 2 i / 1
Simplity (2m* J ¢ '

B Lepn 1
Expand and simplify («E ~IX\E +1) Vo L el o= 2

e 3y -0 = v / .
Write down the exact vilue of sin 60°. )

D ——‘g R

L
i o3

E Simplify 8 2 / 1
Given that tana =0.42 and « is acute, use
your calculator to find the angle ¢, correct o Dy -

F to the nearest mimute. 22 7 / 1
If Plx)=1-8x* +14x* —5x*, write down

G | the degree of the polynomial P(x). 4‘ / 1
Using the remainder theorem, find the PO = 20y - () 4}
remainder when the polynomial W -yt

H Plx)=25 ~x* +3x—1 is divided by - / 1
(xml). i

[ | Simplify 1.2 i— |

a a /

Factorise x* —16 ( ) I [{-) '

T i) (2 - 1
Expand (x—5) (-3

K P ( ) 2-3) T Y ¥ / 1

P il - o FIAY
1

Write — asa powerof x. -1

L x b x / 1
Subtract 1-x from 1+x. :

M J+n — (-») o 2x // g
Two similar stafues have volumes in the L

N | ratio 1:64. What is the ratio of their HERR /4 \/ 1

heights?

45
y=35. . -
I 1
Solvefor x: 2x—-7=5-x.
-
1
Fo what amount will $5000 grow over 6
years if it is invested at 8% p.a. compound (o) -
interest compounded yearly. (Give your Soe0x e¥l =
answer {0 the nearest cent.) :1 79514 .37
1
If o= 21)\(E express ¢ in ferms of g, b and i U F‘
d Sl 2, T
d. - Al . .
( 5;) T d /
ard . )
& e
Bxpress ¥2.5x10° in standard (scientific) 1357 x 1o
notation, _/ 1
Simplify V4 —4x* —y1— 22
- 5 R 1
/




Question Two (20 marks)

\O/
What test can be used to show that these two
triangles are similar?

Amnswers / Marks
Factorise a® +2ab+b* L
A CC\-H;S t
r\'\oJ\-\A’ L
yedoopp £

A 4

Ron was asked to write down the value of
+/16 . He remembered that every positive

(i) Without doing any further wortking,
write down the number of solutions of

(x—1) +4=1:7

C | aumber has two square roofs, so that he
wrote +/16 =4 Is Ron’s answer correct?
Give a reason for your answer. .
What is the value of —x* when x =57

L
D ,&s\ -25 1
P
Find the centre and exact radius of the circle | -
with the equation x>+ y? +2y—10=0,by | ™ 970
. . ‘--ch Q) = M r‘ﬂf&:"‘
E | first completing the square in p.
: "”*(ﬁ* = 3/

The midpoint of an interval is (2, 8). Find 143 ?1‘[

@ fwo distinet points that could be the end ( ) ( 1

ints of this interval.

points o s 1nterv ¢ [,’7) (?ﬁ) \/
The surgacef area of a‘ciosed hemispheredis | 30, 270" - (TR
127 cm”. Find its radius. s

G ' / i

e
(i) Write down the minimum value of
(x—1)" +4. o y= <
H 2

SIS

I

Write down the exact value of ;
(i) tancx
(ii) tan(180° - &)

L
Solve the equation 2" x4 =32 forx.
1 : %=
\
12
<= 5
24 —{‘Gf\ 12
5
0 i :
Fan Q O
JT

Qiven the formula F =%C +32°, find the

value of C'if F =320°. A
B0 5

/

A new car costs $35 690. If it depreciates at
a compound interest rate of 20% p.a., find its
value, to the neavest dollar, at the end of four
years,

356000 ~0)

Solve (algebraically) the pair of equations
simultaneously. -
y=4x—-1 --- O

y=x+2 ~—@

~§iH 614
-

-/
e

= xtl

N

On separate diagrams sketch the graphs of
@ y=-

<§.

ke

(\1\




(i) y=22"

(i) y = —25 -7

Lt :%)

/\\7- ) /

Question Three (10 marks)

Answers

Z

B < C

In the diagram above DE is parallel to BC,
AF=16, CE=8 and DE=12. Let BC=x,
(iy Show that AdBC is similar to AADE,

(ii) Find x,

(i) TFind the exact value of cos150°.

1
it) Solve the equation sinéd =— for
(i) q )
0° < g <180°.

; (%5

A house has a hemispherical roof of
diameter 15 metres. The roof is to be painted
{on the outside only) with a special
reflective coating that costs $120 per lifre.
How much {correct to the nearest hundred
dollars) will it cost fo purchase enough of
the coating to paint the roof if one litre of
the coating will cover an area of 5m’?

Two similar cones have volumes 27em® and
6dem’.

(i) Write down the ratio of the surface area
of the smaller cone to the larger cone,

(i) Pind the radius of the smaller cone ifits

height is 2cm.
Fid

- Marks
) e B A A ARDS o)
- lpf t:/) AT
JAde = LABC (eoms 2o PELIE )
/AEh < LaGy (eomils pefiec) wH
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3
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LA
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o= ¥ -
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2,
ARG e
s
G e Joda £ W2 3
™ %5’%00 g
] &= z(x.fl_, o
.// 4
£ oars
716
‘E{_?“;s' L
q .
4
g= o™ wd
IR =
sl= ',«—\r'-t % /‘77")’ ~




Question Four (20 marks) Answers Marks
| Let P be the parabola with equation st Y
y=x*-10x.  x -9 -
(i)  Find the x-infercepts of P. oy \0 : D ¢ =g

(i) Find the coordinates of the vertex of
P. ;

(iif) Sketchthe graph of P.

e

@v) For what value of x does x* —10x
take on its minimum possible value?

@ Show that the point A(2,—16) lies on
P and write down the coordinates of
the point B on P that is the reflection

of A in the axis of symmetry of P.

The line ] with equation dx+p =7

intersects the parabola P from part (A} in
two distinct points.

(i) Use simuitaneous equations o find the
two points of intersection.

g A~ ©
frty= I
)
3711'—10‘)\. - Qj
g A x7 (2

(il} Go back to your sketch on part (A)(iii)
and include the line /, showing clearly
its points of infersection with the
parabola P.

11__{31 e "'tbb'('_]

a-bx—7=0
(2-7) 1)
2= 7,

Y- -2y,

(7(‘2'\) ! (Hk"u)

2.

D

The diagram sbove shows a pyramid with
square base ABCD, Point P is the apex of
the pyramid. It is given that PD=PB=8 and
ZPBD = 60°_ The point P lies vertically
above the cenire X of the square.

(i) Find length DB giving reasons.

(ii) Find the exact volume of the pyramid.

ba =~ g
A

b —
27(_9_-: b4 gl 3 xef]n

coh BO=
2E Sc,-.)c“
=
. he= ¥

(=t w5=0% )

DGf; pE.
04 L

Iy

%

@




Question Five (20 mnarks)

Marks

P {5,3)

¥
Ths diagram above shows the circle

{x =17 + y? =25 with centre A(1, 0) and
radius 5. The point P(5, 3) lies on the
circumference of the circle.

(i} Find the gradient of AP.

the {angent at P,

\‘5“ E

“.]’»lc'

X Adn _\'

(i) Find, in generat form, the equation of

Answers
A
‘) A
7o
3—6 X
—_— 2
5 «

%j::Bx_,15+§,%UL

Tlan ¢t A

Consider the curve y =ax™, whete nis an
integer and a is a constant.

i the curve passes throu; e point
iy Iftn hrough the pol
(-1, 2), find the possible values of a.

(i) It is known further that the graph has

the form sketched below,
¥
1 -2
i
5 4
.1 X

{ &) Write down three possible values for .

)|

(8 a capital letter and a lower case letter
are chosen,

5=

N

tﬁ
X
o~

. 1 . 1

() Given further that [2, 16) lies on the :j > Ng &
curve, find the value of 1. n = |
There are 4 cards in abox. Bach card has a A i3 An, ML, Ad
letter on it. The letters on the cards are A, B, = R gr  Be | Ad
¢ and d, Two of the cards are chosen at LR
random without replacement. b '2 C_A P e, cd
(i} Draw a tree diagram to represent this ~d

experiment and §ist alf the possible ) dh b, "57

outcomnes. : ~d .

de b 6
(iiy Determine the probability that: <o
: - { V///

() the two capital letters are chosen. Z’/H/ o / I




n
e

The diagram above shows a cyclic
quadrilateral ABCD. The diagonal BD of the
quadrilateral passes through the cenire O of
the circle and £CAD = 42°. Find, giving
1eASONS:

() ZBAC

(i) £BDC

Lk £ BAHC bedl
d= o=t ( Linasesr
=g /{/

/s hC=4%s°

80C = 4g°
([ Lsehhket by Hrogont

faf o™ 3

W

In the diagram above, QP is a tangent to the
circle, while QRS is a secant. If QP = # units,
QR = b units and RS = ¢ units, Write down
an equation {do not prove this equation)
showing the relationship befween a, b and c.

Question Six (20 marks) Answers Marks
¥ %\ L - & =
. h= [u_o) (2~ 0
PE42) - Fﬁm
i \E2
2 -
I ey - Jzo
: ? o x5
_/l% .
. sm:j - JE: ) ) '1 . 2
N Eou. W) seY T
o = "ff
C =
(i) Inthe diagram above, P has coordinates J5.
(-4, 2). Find length of OP. . L
Cﬁ-}t{; 5“"1 s OL'.; JS/
g<q0%d
(i) Write down the exact value of cosd. wnae =% \ >(
onres | T e
S
o b (bee) //
al= e be
o i\) \;ft\:c
2

Tn the diagram above, Cl and C2 are circles
intersecting at A and B. The tangent to C1 at
A meets C2 at P. Q s the point on C1 so that
QB is parallel to AP. The chord QB
infersects C2 at R.

(i) Draw in the intervals AQ, AB and PR.

(ii) Giveareason why APAR —~ ZAQB.
(iii) Giveareason why ZPAB=/FPRB
{iv) Explain why QA is parallel to RP.

{(v) Are QA and RP equal? Explain your
answer.

s
IS

“)’/J[?A.fj)z [ A4a6 )
(_MJru”*Af- St}W" 'H‘"-""'"")

“)LPA,F»: Lend (ake L
&mw’f)

b(, AL

r LR~ LPR&

v) Q= QAL o @
(%VJ,WJ,V.V\«_W
phe 6 (' 77

1%

I "WLM?(\

soce LpaB: Leh ot LPFE

¥ Fan il i “ 5
DA ALE L‘;‘:}ﬁiﬂ)

R

10

Iz el




Answers

Marks

(i} Find the size of egf::h interior angle ina
regular hexagon.

(ii) Inthe diagram above, the length of the
siraight line joining the midpoints of two
adjacent sides of a regular hexagon is
12¢cm.

) () e

¢ o< L7
<2 71.«"
&
= Y20’

In the diagram above, the vertices of AABC
and AADC are on the circumference of a
circle with centre O, and £CAD =90°.

Let the diameter CD = d and let AC = b.

(i) Explain why Z4DC = Z4BC .

(ii} Hence show that —— =4,
sin
s
Gong o~ S DN
Loz lb ‘

1) L AN = LaRL
A

: N e ‘%
{ & ) Calculate the exact length of one side of i 120 Y
the regular hexagon. =
Lz 25m 3°
s 1 V7 N i
{ B Calculate the exact area of the regular £ 4 Xx= 'f;— G B
hexagon. ke
“ =
5 . .
lI —_—
ox (5 2x5)
174
= (2= 2—5
b )
G e ¥ f{f&
5 N
s 5 AR
Jioop &

The maximun: daily temperatures (°C)

recorded in a city over a period of 20 days
are given below.

257. |247 |27 |28 |26
300, |28 |25 |20 |30~
31 |85 - a0 a6~ i
B A - Y26 [300. [277 -

(i) Find the range of the temperatures,

(ii) Find the interquartile range of the
temperatures.

(ifi) Find the siandard deviation, comect {0 |
decimal place.

(iv) ‘What would be the two most
appropriate measures of spread for
these temperatures? Why?

j) rorg = 31“?’”
)

220,95, 25 J2¢ 24,20 22, 27

W,he, e

@3 =30 -
e 25.%

@y -@i= @S

W) e = 239

f‘/) e Prnasde

meen fogws ot s g Fep )

.3 g
Bé 1w,

4, f’ﬁ{'{!

i ze

5

DA ol Sfaums He W*LW%«?

ol bt 22 r»Lb)),




®

G

Prove that

(-8 oo +lc—af =A@ +¥ +¢ —ab-bo-c

) et Zes

%
Q’l"’l"‘s T

bt (Be2besdt

Use part (i) to prove that
a®+b* +et zabthetea.

(ii) Use part (ii) to prove that

(a+b+c) =3(ab+be+ca).

+t4
5 o2 42T labbeben
2 (&> tht e R Ghe—cs)

i) Wl]thoutusmgacalculator, explain why J:T - < ﬁ
7% is less than 3. .
g T
PR ERNRE]
(i) Use methods similar to part (i) to

1 ! 1

- explain why 72473 4+7% <7, (Once

again do nof use a ealculator.)

@Y)‘( .

Jiw L33

J7¢ «J7 4 Jeq

IR AR
J~T<7 p

This is the end

-— 7
of the exan.




