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= Reading time — 5 minutes

« Worlking time - 2 hours

« Write using black pen

* NESA epproved calculators may be used

= A reference sheet is provided at the back of this paper

+ In Questions 11~14, show relevant mathematical reagoning
and/or calculations §

Section [ ~ 10 marks (pages 2-6)

- Attempt Questicns 1-10

+ Allow about 15 minutes for this section
Section Il - 60 marks (pages 7-14)

- Attempt Questions 1114
» Allow about 1 heur and 45 minutes for this section

Section T '
s

16 marks

Atterapt Qnestions 10

Allow abont 15 minutes for thig section

Use the multiple-choice answer sheei for Questiong 1 10

1 Which polyncmiat is a factor of x3 . 552 +1lx-107

Al x-2

B, xu42

S ilx—10
D, xz-—5x+ll

2 Itis gi
18 given that IogGS = 1.893, correct to 3 decinial places

What i f
is the valve of log 4, correct 1o 2 decimal places?

A 095
B. 126
C 1.53
D 2.84



5 Which graph best represents the function y = 2 ?

The points A, B, C and D lie on a circle and the tangents at A and B meet at T, as shown

in the diagram.
The angles BDA and BCD are 65° and 110° respectively. A

‘What is the value of £TAD?

A 130°
B, 135
Co 1550
D, 175°

. ' . ) L . 2
What is the value of tang when the expression Zsinx — cosx is written in the form 6 Thepoimt p{ 2 - .
) whete p 0, lies on the parabola 52 - 4y,

JEsin(x—a)?

What is the equation of the normal a; P7

A 2
B. _}4 A P ~x=-p
2 B. 'sz +px=-1
C l C. pzy —-:2315 = 1 - 2}32
2 o,
- D. Py tpx=1a2p2
D. 2 r '




0 Thee SQuares

ars ¢
each chogan 8q hosen st ;

Uare,

. . . i 3
7 Which diagram represents the domain of the function /{x)=sin 1[;)? .

A & ? ?

1
: B g 7 * A W colimp, o g
fagonal’
3 0 3 28
B, 2
21
C < ? ¢
a & c I
7 " 3
i 8
- D. \ p. 8
: 9

ETE=-
o
Hlo—8

8 A stone drops into a pond, creating a circular ripple. The rading of the ripple increases
: from O om, &t & constant rate of 5 cms ™. .

i
! At what rate is the area enclosed within the ripple increasing when the radius is 15 cm?
‘
A 25mem?s!
2 1

30mr cm*s”

B
¢ 1507 em?s™
D

225% e’ s~

9 ‘When expanded, which expression lias a non-zero constant term?

1y y
C. (JCS"I"T)
- X
LN
D.' "+—-)
(5




Section Y
60 marks

Attempi Questions 11-14
Allow about 1 hoor and 45 minutes for this section

Answer each question in z

In Questions 1114, your responses should include
caleulations,

SEPARATE writing booklet, Extra writing booklels are available,

relevant mathemelical reasoning and/or

Question 11 (15 marks) Use a SEPARATE writing booklet,

() The point P divides the ferval fron A4, ~4) (o B(L, 6) internally in

the ratio 2: 3,

Find the x-coordinzate of P,

(b} Differeniiate tan“l(xB).

2x

c)  Solve
© xA41

{d) Sketch the graph of the fimction y=2coslx.

4
- dx, using the substitution x = 2* — 1.

{e}  PBvaluate
o v+

(f) PFind Jsinzx cosxdx.

Question 11 continnes on page 8

-

wueEsion 11 (continued)

(8 The Drobabiliy that 4

Eight or .
184¢ of thege Seedlings gy, Produces red flowers o 1
5

[1.) Wﬂ'tﬁ‘ an g .
- Xpression fop the 1 i
seedlings Produce req ﬂowersplobﬂbﬂliy that exactly thyee of the cight

ii i i
() Write an expression for the Probahility

3y e '
PrOGUCES red floweys, that none of e CIght seedfingg

(iii i i
) Write an expression Tor the probﬂbﬂity it
18,

seed]; : - gy
diings Produces re flowers At at leagt opg of the efgiy

Eng o Questioy 11

et Y i



T 4 \Continue)

() The Tegion encloged DY the Semicirgla F=oflo 42 and (i TaAXiS gt b
divided iy, W0 piaceg by the ling 5 . Whaye O0<pe L
£ ‘ riting booldet.
- — E wriling
15 marks) Use a SEPARATE )
Question 12 ( hown in the diagram,
. as g
d C'lie on a circle with centre O, as
ints A, B an
he peints 4, B anc 0°.
@ '?he size of ZAOC is 10
The two Dleces g Totated rbout fhe *-axis tp form solidg of TEvolutioy,
velie of g 5 cliosen gg that the Volumeg of the solids e in fis fatio 2.3
NOT TO
SCALE @ Show gy Satisfies ih Squation 347 _ g, 2=y,
ﬁ'J Given By =0 gy fhe firg APProxinatioy, for i, pee 088 applicatin, af
Ne}vton’s method ¢, fing 5 Secongd approximation for 4, i '
%
: 3
o S, B £ e e - T isfies =y . .o
the size of ZARC, giving reasons () Al time !ihe dJSprlCCIHCH[‘, T, 0f g Particle Satisfieg 5 4 p \
Find the six - ion of
) ) |x-2| on the 3 Find the Aceeleration the partigle as & functigy of x,
p=3—|x—
o= x+1| and ¥
efully skeich the g :Il}].hi; ;rtsy | 1
{b) ® (‘_;1;:: axes, showing ail intercey ind the range of values of
h from part (i), or otherwise, fin
) aphs from part (i),
: . p 'Uslng the grap
;; (if)  for which L
f}:%—ll""x—zrﬁ '

o 1= cogd,
(&) Bvalyag lzluiﬁ—g—sx’l
T2 x

(2!1(45’ tion 12 continues On page 10

End o Cuestioy 12

—-10.




. iting booklet,
ks) Use a SEPARATE wril
Hom 13 (15 marks)
-Question

A per i ¥ i tion centred at the
le is moving along the x-axis in simple harmonic mof
ticle is m
() Ape !
origin.
When x = 2 the velocity of the particle is 4.
[ =
When x = 5 the velocity of the particle is 3,

Find the period of the motion, )

{b) Let n be a positive EVEN integer.

¢ n n R xz +""|‘[HJJC”:|.
? (©) Show that (1+x)}" +(1—x)" = 2[(()} + (ZJ .
: (ii) Hence show that

. n[(l + 2 - (I—x)""lJ = 2[2(;‘}: +4[Z]x3 SR n[z)x”“{‘.

nfn =3
n n 4 F [———[ ]=”2 '
(i) Hence show that [?J”(‘JH( ) o

o

Question 13 continues on page 12

Question 13 (continue‘d)

{©) A golfer hits a golf hagp With initia] speed Vms™ gt o angle Otg the horizonta],
The golf bal] i Lit from ope side of 3 1ake and must have g horizanta] range of
100 m or moge fo avoid landing in g lake, .

.
X

1001

Nf:glecting the effects of a3y Tesisiance, the equationg describing the motion of
the ball are
= Vecos@

) 1
¥ =Vising ~ 252
2
whers £ is the tinie in secondg after the ba} i it and g is the aeceleration dye
10 gravily in 572 g NOT prove these equations,

2 .
A Show gt the horizonty] Tange off the golf bagi i 1—?1@ Nistres,

(H)  Show that if 2 « 100g then the horizonts) Tange of the bal] jg less than
100 mn,

It is now Ziven that P2 200g and that the horizonta tange of the balf js 100 m
Or Inore,

(i)  Show that I’% <f< -15—;—5

(iv)  Pind the Exeatest height he ba can achjeve,



S

e

g,

e o PR T e

Question 14 (continned)

Question 14 {15 marks) Use a SEPARATE writing boolklet. . :
{c)  The concentration of a drug in a body is F(£), where ¢ is the time in hours after
@ Prove by mathematicel induction that 82! + 6%~ is divisible by 7, forany 3 the dnsg s taken.
inicger n=1. - Initially the concentration of the drug is zere, The rate of change of concentration
of the drug is given by .
:

F1) =509 ~0.45(z). e

(b) Let P(Zp, 1;2) be & point on thie pmﬁbola e dy,
The tangent to the parabola at P meets the parabola x* = —dgy, a> 0, at Q and _
R. Let M be the midpoint of OR, (i) By differentiating the product 7 {6)e™* show that 2%
Y %(F(t)eo‘” )= 50701,
= 4y
{ii) Hence, or otherwise, show Hiat F(t)= 500(3"0'4"{; e"U'St).
2

(iif) The concentration of the drug increases to a maximum,

For what value of ¢ does this miaximum occur?

P (,'Zp, » 2)

=Y

= —day

(i) Show that the x coordinates of K and Q salisfy 2
# + dapx ~ dap® =0,

(i) Show that the coordinates of M are (~2ap, —p? (2a + ). 2

2

(iii) TFind the wvalve of @ so that the point M always lies on the

parabola P —~d4y,

Question 14 continues on page 14

—13- .
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* Reading time - 5 minutes

= Working time — 2 hours

= Write using black pen

- NESA approved calculators may be used
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* I Questions 11-14, show relevant mathematical reasoning
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General
Instructions

Section | ~ 10 marks {(pages 2-6)

+ Attempt Questions 1-10
+ Allow about 15 minutes for this section

Total marks:
70

Section Il - 60 marks (pages 7-14)

« Attempt Questions 11-14
= Afiow about 1 hour and 45 minutes for this section

1260

Rl Selihei w\)

Section ¥

10 marks
Attempt Questions 1-10
Allow about 15 minuics for this section

o

Use the meltiple-choice angwer sheet for Questions 1-10

1 Which polynomia] js 5 Tactor of %

@ a2

55+ 11x - 109
$-2oti2+0

B x4

C. Ilx-1p

Do 2 ospiq

2 is given
3 Ttis given that log 8 = 1.893, correct to 3 decima] places
What is the vajnes of log 4, correot to 2 decimal places?
: . A 095 3 iopa o 179
(B 126) 2ingd : (I3 s
C. 153 ' d
D, 284 :



3 'The points 4, B, C and D lie on a circle and the tangents at A and 5 meet at T, as shown - 3 Which graph best represents the functi __2’62 2
in the diagram. ¢ on y= T
The angles BDA and BCD are 65° and 110° respectively. A
C

What is the value of ZTAD? ‘
A 130° 1
B. 1339
c 155
D, 175°
4  What is the value of tane when the expression 2sinx — cosx is written in the form 6 The point P(—z- A
Jsin(x-a)? janot = P’ 7)) WP P 0, ies om the parabol 12 = 4y,
_ fanot ¢ 3
L4 .
A =2 o = Taa (4) What is the equation of the normal at P? ﬂ‘/ ’J-: 2o i%;a /
]f, ey T -
B. —% A py-x=—p 2 ) 7
— B, pyepr=—y éw;ﬁ 2P (o F)
1 V)
&3 o2 = 25" X ‘(x-2)
D“’“’z"’ D. PEY+p3x:1:;A;2> Fd='- /)a’ #
X . 2
o et F
. r=p . e




SR,

@’ ' — "E
CAL ) — .
3 3 ) =3

-3 3
C. € ® + >
_$ §
7 P
D o )
s 08
7 7
8 A stone drops into & pend, creating a circular ripple. The radius of the ripple increases
from O cm, at a constant rate of 5 cins™, P )
Af what rate is the ares enclosed within the ripple increasing when the radius is 15 cm?
257 em?gT dr g oléh . dab %r'
e * ol
B, s i
C 150;:?@ = aer, 8
D. 2557?2?1: . N
= (O7 &)
9 ‘When expanded, which expression has a non-zero constant term? = MNDE
Ferr ¥
1y 1 2 b
A (xb— 2
( sz ' 7:“+| * CP
[ o

B. (xii;cl?f | ( ) (

R
o
- 5 1Y w - af == S5 F

C. |x+—

& [ JC4J i ” .-’#)P
N { ') {*
7 Fl
D" x4+-lﬁ = &
P SRV

10 Thpee Squareg

are ch
each chogep Squar e at

clﬂdom fr()m the 3 3 .(i E10w 88 18 [} Age
h X &1 b 1 5, and ‘a Cro i
‘

]
Ie:
]

What is the Probebility thas 2ll thr
ee

Crosses fie iy g,
A —1‘ e same Tow, cof i
; ) 10 or dingopaly
& A
- 21 qc"' Wj{ ’
Nz, e
c I7 |
3
g o
p, 8 -
9




Section IT

60 marks )

Attempt Questions 11-14

Allow about 1 hour and 45 minuis for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations. .

Question 11 {15 marks) Use a SEPARATE writing booklet,

s

(2) The point P divides the interval from A(-4,—4) to B(1,6) internaily in 1
the raiio 2,3,

Find the x-coordinate of P, - |
e 25

. -2 2 w dD 5w g
(b) Differentiate tan~(x%). g Tem

4 4 i
§ 3;5'
r éJ fpxt I

2x
(C) Solve m;“l. =y e v

o 3
G
i z-}. w7 oy { e W
= k2 {x PYT -
AP e L TR R
(d) Sketch the graph of the fimetion y=2 cog . L )
w.,_,_L. =
S ‘:l—ma-
3 - e I} .
; BN o
() Evaluate f * dix, using the substitution x = 5~ 1, utef X
o +1 . e
" ST R N Ty
oy #FL W g,aj 2 k3
-4 /f 3k z alj
Find Jsinzxcosxdx. s Siny =4 [ f
d9 p e X . ¢ _ £
= jua.du it o =2 ;5’ "'.:z
d.
= Mt oa
$ Question 11 continues on page 8 )
- A" K.
= i?s Fe

R

“ueston |1 (contfnued)

(&) The probap;

ity th :
Bight of thes Y that g Particular fiype of spedis

€ seedlings gre plante edling Produces ppg flowers i 1
@ Write a4 ex :

- Pression for .
seedlings Produce ge ﬂm;he PI‘UbabﬂIt}’ that EXACHl thyeg

T th
prodeny o o probabifty épat none of ga efght Scedlingg
() Wit Al eXpression for .
Seedlings Produg, vl

ilit .
S tlowers, ¥ that a Jagg oe of the ejgpy

/= (5}

&

: o ol P
End of Question 1y P7FFCF

Cong)



2 writing booklet.
iom 12 (15 marks) Use a SEPARATE wri
Question

2
hown in the diagram.
A, B and C lie on a circle with centre 0, as 8
oints
@ %ﬁ: flze of £AOC is 100°.
NOT TO
SCALE
| Fiua,
o L an
s 120" ( £oab anfeg ® o F/
ivi sons, :
i ize of ZABC, giving rea
Find the size o
1] and y=3—|x-2| on the 3
=|x+
i) Carefully sketch the graphs oft sy |
® ® same axes, showing all intercep o 1
art (i), or otherwise, find the rang
(i) Using the graphs from p o
x for which I o, Hr‘”[ ] -
+1|+|x-2]=3. I
|x+1] PP _?j
Question 12 continues on page 10
"

e COntingeg)

©  The Tegion T enclogeq d by the Micire]e Y=afl 2 Jd the r-axig 15 to be
divided Mo tyy, W0 pleceg 3 by the ]me ¥=h where Osp ;
A

| z Ti'/f i
e / ) (1
z rc’/tp 4 é]

e gl hed
7 The two DPieces gy Totted ahgy, the A-axiz ¢ 0 form g ohds of ravoly
— it , . [J
V i valie oflesc‘osen 50 that the € volumeg ¢ of the g solids 4 in & Iafip 2. IOH e
b
Mt gk . @ Show thy Satisfies e fquation 373 g, 2=g
A =-34 M"”

e dh m}{u) Given iy =) g S the frge élpplOle‘ltIGIl for p, uss ope g4 hcau f
it 6 - Nthon $ msthod 1 1 nd a secopg ippm}qmauonf i "eplation
‘ YY) e z = o)

R P L) g b o PG

2% 94 4220 a

(d) At time ; the dlsplacement X,

S A oy
0f g Particle Satisfiag t=q. ¢ T )
2
Find the acce]eratmn of the Particle g5 4 functioy of'x, : i 7
&m.,ex A < “?:
E.M n 4 =
I~cogay H=
(&) Evalugte Ilm%“—-i_
F=0 0 42 S AP (E?} ¢ =7 2
mm,f.ngmz. J : Fh o, w,z"fxne
& o
- e - -t
/-‘:‘71“. N 3& ';?‘"
i e End of Cuestjon, 19 )c N /(,,:..,eéj J"‘i«’
=2
o N CGs
-l TN S
. 7
-
s TR
( 24 ,j
- ,
= e
-
=10 o ey ¥
3 78




. 'ﬁug hooklet.
Use a SEPARATE wri
jon 13 (15 marks)
Question

: 3
i ion centred at the
i ing aleng the x-axis in simple harmonic motion )

(a) A paticle is moving along " o 5

origin. 44, . Ej((m&_j,:gl} o CP
ERY ARy

4
K a4

Find the period of the motion,

FF v
? [}
ot Bamasd ") m (af‘mﬂj
K q'ﬁz(‘q&f »zwé“ 16(a"-257 = 4
noa

When x = 2 the velocity of the particle is 4.

When x = 5 the velocity of the particle is 3.

v

= 368
T e e
' foraafin 7a® a3l o+ 4 i
(b) Leilnbe a pesitive EVEN integer. i - Mﬁ ‘i
Bl n [ B TA 2
" i x2+---+( Jx ]
i) Show that {1+x)* +(1—x) =2H0j+[2J N .
(i) Hence show that N [n)x"—l]
n +etn .
R LI R PR B "
’ r{(h-x)" (
‘ 2
afn -3
e Jeafg )22
(iii) Hence show that [2J4-2(4]+3[6] 2\ n
e 12 ;s a
Question 13 continues on pag e . B

Y
A S S “
ety e Gu e gal n<t % (%)
) el 2 TCax (=%/ a

)

> oh
/ i wfn
{""“&r", R 99
# Y g en) T O G
(;»U Tt

4
v 2 G

# ’"’]
p
.,2[2:' +gute. 7 G
» a i

" 1
A “'1‘ t2n GA
Vo é, X L + & Gkt #d
G) W@, Y
#(‘;*&)nﬂ;, ﬂ(’l‘,x‘) ,;:f‘ - % o 4‘%@;@ ffu—.ﬁ
f{r2)" e (1= J s ‘gzg 4
n

4
4 ﬁnj
# =
2 [ vt
2 . -

when & Gl

, Lot
.;gnca “JQK

Gil ) dar %2
2
N
A=l ned
n. 2 2 42
—

—-11 -~

Question 13 (continued)

© A golfer hits 2 golf bayy
The golf ball i hit fro
100 m or more to ayoj

with initial speed 1 g g1 at an angle 4 to the horizontal,
"0 one side of a Iake and must haye 4 horizonty] range of
d landing iy the lake,

. 100m

N eglecting

the effects of air regjgt
the ball are

Aince, the equationg describing the motion of
* = Vicoss

; 1 5
Y = Vising - ~2~gr s

where ¢ is the time in

seconds after the ball is ki
t0 gravity in m g2

it and g i3 the acceleration dye
- Do NOT proye these equatiops,
2 .
@  Show that the horizonta; range of the poff ball is 1%1&2 metres, 2
(i)  Show that if 172 100g then the horizonga] Tange of the ball jg less than 1
100 m,
Itis now given that y2 - 200g and thay the horizonta] Tange of the hal? is 100 m
Of more, :
. 7T S
i) SI Wthat-—sﬂs!. : 2
(i}  Sho ) I o gracsoat dosyi
e . . 50 2 P56 « g
Gv)  Find the Ereatest height ghe ball can achieve, . 2
. o L op g E Peie 4
" g = VDG Mainb 2 (i /. Ky sl £
R A : 3 I g
e phiagle  FEEE 7 Fefeip P '{}??
LR e, s o Xof
%2 Bnd of Question 13 o er & : Bl {’— # J
L e . e VY
G pre = elvangpe) 7

2 Vsin@ Ay 20
s :V“S(-?j: ”“-—*—Vﬂ?z e
& 7
¥ i 20 <

, : oe vy 28 £ 7
: 28 Srgoel £
1Oain2 tg‘g < Joo S

€ 3 roo

4
?/}/) [ /Oof

(i) v so0p

< g & E
200 Hy I8 F G s -
-2~ B Ege £ x
| J e e

$o 48 p o - 5 & r

% o5 28 £ .s?z Z;; £ = JE

N i

Sives, £ = sy



2hors g
Question 14 (15 marks) Use a SEPARATE writing booklet, a3 Al
#
(@)  Prove by mathematical induotion that 821+ 621~1 jg divisible by 7, for an '3
infeger n=1. g I L ' v
S P L F 7; . 6 e ) » .
kg o .
rf'ﬁ("w’f‘“é )'ﬁ'd’tﬁmé/ v g4
. Gt m PTG
(b) Let P(Zp, pz) be g point on fhie parabola & = Ay, e :g:p .
The tangent to the parabola at P meets the patabola 4% = —day, o> 0, at 0 and
R, Let M be the midpoint of OR, e opl dh gam
yi = Zﬁ’ .
x% =4y

f e B 1
oy 8 F = Rap

ywp-ﬂ; P (}c“‘»?fd’,)

an "::ﬂ)(‘%ﬁ’é
I pytie @
Solite  waihs JCB-‘«‘""#‘;#
X A é\g
oy () M"(”‘s%)""’“;

] )
. PR R
bk 2y #i,, ? AR £ R

- (?i ?fi{é’f’y dapi + x*= Hap® s o

Re? r«%@'ﬁ.{_

s il 4 Afirs
g g
o
PRy
x = —4ay
A / 2 ~dag #
2 eptftadt ) o i‘?’i{
(i) Show that the x coordinates of R and O satisfy / 2
24 dapx — dap” =,
(if)  Show that the coordinates of M are (~2ap, —p*{2a+ 1)). / 2
(iti) Find the value of @ so that the point M always lies on the 2

arabola x? = —dy, AN A e da y
P Cpitaad ) e A o w WA 2arr ) ,
{H!)J&amﬁﬁ‘@,j“ # 4\&22?&#&
Quesiion 14 continues on page 14 o ‘
A g =) 2P

ai3—— @ & ﬂ"é‘fﬁz

sttt b
fo o o e

_ggn.éﬁ
e

-
R N Y
p ‘}W “&-.,fg,c'h’"_
uestion 14 {continue
Q on 14 (con ‘ ) 4 e !

(c) The concentration of a drug in a body is F(#), where  is the time in hours after
the drug is taken,

Initially the concentration of the drug is zero, The rate of chan ge of concentration

of the drug is given by ’ P /{:’3.2.24}! big
& -
() =50e70% 0. 47(r), 4 N
F& TSI -
LYo I-
(i) By differentiating the product F(£)e"* show that \ C 2
- e
i(F(:)eG-*” )= 506707,
dt 3
{ii) Hence, or otherwise, show that F (z) = SOD{e“O'M - e“D'St). 2.
R - !
(iii) The concentration of the drug increases to a maximum., 2

For what valne of ¢ does this miaximum occur? Y R
(e ) =
F‘?é) # fagmg'gim QtéANSQﬂ!(E Pé

L{:HI) . w@@.‘s-g) gﬁogn'ﬁéf g{g@:a‘*y‘émq
' .. dve - : 4 o e
ggﬂa’}ér:“ # e Tnd of paper 5. ws.4% - 4 Ja.gg
ﬁ” ooy G LE .m.‘m,m%mﬁiwu" ) .
& %- 2 Qri&@f@(§ e/ é"wa:h({}l%nggn;,;msmﬁ T@f«f;&my%
.. \ OB / hd & BN
¢t) g({ffé). e J) r e o 0.4 PO
aé _
- _ka,;ng“@}:- ) P Y=
’::[é“@ﬁé - & ) e
- @n‘.‘ﬂ‘i\
+ 0.4 Flt)e
é, Py o s
"o ' Elbre
- Soe - o.4r)e 404 Pl
Y. ¢ AL é‘;g;jﬁ"{d“).sca
= Sl aw s2f ¥,
B g fgénax/é“ o gﬁ?&% s JoBn
¢ ) o '/ Elb)e jaef - | o o
v e ¢ A /:fff')é' m SO Lo
Gl e - ‘ “ @w,m,.
Eeb) e Yy JEE) s Lan *émw’
- l4- S N =
€ 5



