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GERTIFICATE
EXAMINATION

1 Which polynomial is a factor of x% — 5x% & 11x — 107

A x-2
' B. x+2
C. 11x-10

Mathematics Extension 1 3 b Aol

2 it is given that log 8 = 1.893, correct to 3 decimal places.

What is the value of log 4, correct to 2 docimal places?

_ A 095

General * Reading time - 5 minutaes
Instructions . working time - 2 hours B. 126
' + Write using black pen C. 153
D. 284

* NESA approved calculators may be used
« Areference sheet is provided at the back of this papar

* In Questions 11-14, show relevant mathematical reasoning
and/or calcuations
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+ Allow about 15 minutes for this section
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- Attempt Questions 1114
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1260



The peints A, B, ' and D lie on 2 circle and the tangents at A and B meet at T, as shown ) 2%
5 Which graph best represents the function y =

_in the diagram. = ?
The angles BDA and BCD are 65° and 110° respectively, "
A \ A, > | B. RAE
(D o
e i
v i
LA/ . i ‘
=1 ll x )| 1 *
| |
| i
I
i r
C by D y
. __/2 ¥
What is the value of ZTAD? *}
A 130° ' ' ‘ AN i3 | %
B. 135° .2
c. 155 ' : \ '
D, 175° ‘
‘What is the value of tan when the expression 2sinx — cosx is written in the form 5 1
JSsin(x—a)? 6  The point P(;, _2} where p =), lies on (he parabola +? = 4y.
R ‘ P
A 2
. ‘What is the equation of (he normal at P?
B. - .
2 , A py-x=-p
. 1 B. ply+pr=-1
2 ¢ phy-ph=1 —2p?
D2 D. py+pix=14+2p



Which diagram tepresents the domain of the function f{x)=sin™’ (%)?

A & ® * =
-3 3
B ¢ 7 *
-3 0 3
c < * ? >
6 6
7 z
D Pt
6 0 6
~x r

A stone drops into a pond, creating a circular ripple. The radius of the ripple increases
from ( cem, at a constant rate of 5 cm s,

At what rate is the area enclosed within the ripple increasing when the radius is 15 cm?

A, 25z om?s!

B 307 o 57!
C. 1507 cm®s!
D

225% con’s ! .

When expanded, which expression has a non-zero constant term?

N7
B. 2+—J
(o

1 7

C. 3+~J
[x 2t
N7

D 4+—)
G

16 Three squares are chosen at random from the 3 % 3 grid
each chosen squate.

below, and a cross is placed in

e

What is the probability that all three crossas lie in the same row, column or diagonal?

A =
28
B . =
21
c
3
8
D. -
9



Section IT

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing boollet. Bxtra writing booklets are available.

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

calculations.

(@)

(b)

{c)

(@

)]

®

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

The point P divides the interval from A{—4,—4) to B(1, 6) internally in

the ratio 2: 3.

Find the x-coordinate of P.

Differentiate ftan~* (xa)

Solye

2x
>1.
x+1

Sketch the graph of the function y = 2 cos x.

3

* dx, using the substitution x = w1

Bvaluate I
gvx+1

Tind Jsinzx cosxdx,

Question 11 continues on page §

Question 11 (continued)

{g) The probability that a particular type of seedling produces red flowers is i
Eight of these seedlings are planted. 5

{i) Write an expression for the probability that exactly three of the eight
seedlings produce red flowers.

(i) Write an expression for the probability that none of the eight seedlings
produces red flowers,

(i) Write an expression for the probability that at least one of the eight .
seedlings produces red flowers.

End of Question 11



Question 12 (15 marks) Use a SEPARATE writing booklet,
(a) The points A, B and C lie on a circle with centre O, as shown in the diagram,

The size of ZAOC is 100°.

NOT TO
SCALE

Find the size of ZABC, giving reascns.

{b) () Carefully sketch the graphs of y=|x+1| and y=3—|x— 2| on the
same axes, showing all intercepts.

(if) Using the graphs frem part (i), or otherwise, find the range of valuss of
x for which

[x+1]+]|x-2|=3.

Question 12 continnes on page 1¢

3

Question 12 (continued)

(c) The region enclosed by the semicircle y=4/1—x? and the x-axis is to be
divided into two pieces by the line x =4, where 0< A < 1.

L N,
ol | 1VUx
The two pieces are rotated ebout the x-axis to form solids of revolution. The
value of £ is chosen so that the volumes of the solids are in the ratio 2:1.

(i) Show that & satisfies the equation 34° — 9k + 2=0.

(i) Given A;=0 as the first approximation for , use one application of
Newton’s method to find a second approximation for A.

(d) At time ¢ the displacement, x, of a particle satisfies =4 — ¢ %,

Find the acceleration of the particle as a function of x.

. 1-cos2
(e) Bvaluate llm—#.
20 X

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet.

{a)

(b

A particle is moving along the x-axis in simple harmonic motion centred &t the
origin.

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

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

Find the pericd of the motion.

Letnbea positive EVEN integer.

() Show that {1+x)* +{1—x)" = 2[(6")+ (;sz + +(:}x”J

{ii) Hence show that

n[(l-i—x)”"l m(l—x)"_l:! = 2[2[3} + 4[2}? +---+n[:]x”“lJ.

(iii) Hence show that [§J+ Z[ZJ + 3[2J+ oot —g(:} = a2t s,

Question 13 contimies on page 12

—11-

3

}

Questicn 13 (continued)

(c) A golfer hits a golf ball with initial speed ¥ ms™ at an angle @ to the horizontal.
The golf ball is hit from one side of a lake and must have a horizontal range of
100 m or more to avoid landing in the lake.

y
v %

( .

0 T

Neglecting the effects of air resistance, the equations describing the motion of
the ball are

x = Vtcos@
¥ = Vising — %—gtz.

where ¢ is the time in seconds after the bail is hit and g js the acceleration due

to gravity in ms™2 Do NOT prove thess equations.

2
() Show that the horizontal range of the golf ball is V—iﬂ melres,

(i) . Show that if ¥? < 100g then the horizontal range of the ball is less than

100 m. ;
It is now given that V% =200g and that the horizontal range of the ball is 100 m
or more.
(i) Show that %< 9%
12 12

(iv) Pind the greatest height the ball can achieve.

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet.

(2) Prove by mathematical induction that 8%*1 1 6%~ j5 divisible by 7, for any
integer n=1.

(b) Let P(Zp, pz) be a point on the patabela 22 = 4y,

The tangent to the parabola at 2 meets the parabola x* = —4ay, >0, at Q and
R. Let M be the midpoint of OR,

x=—Aay

(1) Show that the x coordinates of R and @ satisfy
2+ dapx — dap® = 0.

(if) Show that the coordinates of M are (—Zap, —p? (2a+ 1)).

(iti) Tind the value of ¢ go that the point M always lies on the
parabola % = —4y.

Question 14 continues on page 14

—13 —~

Question 14 (continued)

(¢)  The concentration of a drug in a body is #(r), where ¢ is the time in hours after

the drug is taken,
Initially the concentration of the drug is zero. The rate of change of concentration
of the drug is given by
F(£)= 50675 = 0.4F(s).
(i) By differentiating the product F (.t}eo'“ show that

(i)

(itf)

4
Cd

Hence, or otherwise, show that F(#) =5 00(@'04# - e—o,sr)l

The concentration of the drug increases to a maximum.

For what value of ¢ does this maximum ocour?

End of paper

14—

(F (t)gD'M) = 508*0.]2‘.
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Y, 7.&)(‘ )
b

Zx

)
5 Which Braph best repregents the functing y= 2x2 ) =
1-x2

The poiats 4, B, C and D lie on a circle and the tangents at A and B. ﬁieet at T, as shown
in the diagram,
The angles BDA and BCD are 65° and 110° rospecively, A _ ¥ B,

What is the value of £ TAD? '
A, 130° %

C.  155°

D. 173¢

' . . i s e pf 2 1
4 What is the velue of tana when the expression 2sinx — cosx is written in the form 6 The point P[;,;ﬁ_}, where p + 0, Ties on the parabala 32 o 4

V3sin(x - a)? pnat ¢ 4
. = - ! ,
A -2 w z o (E) What s the equation of the normnal ar B9 a "%*E R
2 r
B -1 A pyex=-p

L2 B 2 s do o-p (zc-:i)

' vy hpr=— 7 p 7
i s p(27F)
I, p2y~l-p3le+2pz F(}l/ P R

D, 2 - ) — - —p X "‘?fp
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S &

s f— %
7 ‘Which diagram represents the domain of the function #(x) = sin’ 1( )” ELfox) £F

(2 )1 —

I~
3.
s

B
2
o
1-‘—;‘(“;-.‘
NG
iE]
1
[

B =
-3 0 3
C 4 ' 2
6 6
3 3
D. % ]
6 0] 6
7 z

8§ A stone drops into & pond, creating a cirenlar ripple. The radivs of the ripple increases
from O em, at a constant rate of 5 ema™. 4 e wr?

At what rate is the ares enciosed within the ripple increasing when the rading is 15 em?

A Pswom?s! de 5 gﬁn . %’“
E = -
B, 30 2 -1 Leleg [ . oo
e 15;?@ s oaer, €
D. 25wem’s
) . wor{E)
9 When expanded, which expression has a non-zero constant term? ' -~ NDER.
7 e
A, (x+i2~) . "é: e b
X

g : "/‘ -
Fom
CRCEA

=
g = dir v E

~
Tt 4
o ('JL
(x
2f =3 = tin E @
74,.». 53’.“




Section IT . )

60 marks .
Attempt Questions 1114
Allow about 1 howr and 45 minutes for this section

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

In Questions 11-14, your responses should include relavant mathematical reasoning andfor

calculations.

Question 11 (15 marks) Use 2 SEPARATE writing booklet.

k]
() The point P divides the interval from A(-4,-4) to B(1, 6) internally in 1 J
the ratio 2.:3,
Find the x-coordinate of P, - !
e 223
- " . e "'Q 8 =2
(b) Differentiate tan™! (xg} » Xz 27 %._ s e . 2
Lo gpt | WA TPTE
/ TRt T el
‘ -/
2x 2 - X s
(c) Solve >1. & 3
x 41 R -
ny ! wg S =y i
s e ( wy| e "
, 1 A e
(d)  Sketch the graph of the fanction y=2cosTx - A4 2
N
? X 2 P 28 ow
(e} Evalvate j e, using the substitution x = 52 - 1. ] W=t 3
o v+l xEE, MEZ kg 2 P) z)w{{-ﬁé*f
rww, 43} du "o j AN
PN
Z ‘1 Fa a»f]
(f)  Find fsinzx cogx dx. o= Sy #‘g[f
def m L X "'f' - ,ﬁ
- / o e i R n:.;i
A.
= Ly
3 Question 11 continmes on page §
A
- :;,?,a o
e

Nuestion 17 (continued)

@  'The Drobabiy;
; 0 Bat g payyieyy '

‘ : ar ¢ .

HIght of thege Sesdlingg 210 plante gpe of seedling Produces pgyq flowers 35 1

5

B Wit an .
- XPression fiop the prohafor:
eeings produce req ﬂowmpmbab‘;my that exactly e of the ejghy
: P
(%)

Produces req 4 Owers, "’:}?‘%bat 10DE of the elght goe dlings
Ko

(ill) Wlfite in g z
- Xpeasion fop th s
Seﬂd]:mgs DProduceg é‘,ﬂd ﬂOW:r:sp r"bablhty that

/- (%) |
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Iind of Question 11 #EE

Cong)’

at least ope of the eight
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4% Conlingeq)

(c) The r8gion enclosed by

the Imcn‘cla 1-x2 gng 4 oo
chwdedm O tWo piegeg by the fine x=), Whem Oshey 1© X-axig ig 4, be

/
2 4 7 :Ff/f“%amﬁc
iting booldet, - R/Jux ) . |
Question 12 (15 marks) Use 4 SEPARATE wridng
nes

J
2 ) [e4)-(3.4)
the diagram, - Ao
C lie on a citcle with centre O, as shown in “—’[ > = "'ﬁ"éﬁ
4 The points A, B and 0oe, £ o [(4 ]
% ® The size of LAOCis 1 R
K - r[ﬁ F‘}; x
i -
% ¥, - __;% The two
i NOT TO T T Valus of j 4 ¢ O tevomtion, 1,
§ SCALE YD o 2.
; i a=h '
} TT}?:;? & (0 Show thar A Satigfiog the equﬂho,[l 359 9% . 2=
! #2410 Givey =0 a5 i, o firs
| ' At 24" 4= .a{ Ewton’ smctbod 1o find o féerzmangu 28 B use one Application op
i £ £ an S } : A2 RO ag o . 2ppr: DX-IIDE!HDD. forp,
: @ af Gendeg 8 ", r : .’9/ = 94 )g‘-“ B A f“fﬁJ A
: ing ressons. = MG (4 wisnit ) - -fd) %7ng f”fe’/ ? - £
i ind the size of ZABC, giving reasons. x . - /)
i d the size of = 4y
i Fin . @ At g ! the dxsplacemem % of & partigle Satisfiog sy A ) ,
i _ 2| on the f p. 2
| b the graphs of y=|x+1| and y=3-|x-2| 0 Find the acceleratioy, OF the pargine a8 2 fungtion of x E iz
4 (b) @ Carefully BI‘.'E{C ing 1l intercepts. é‘-ﬁfﬂ 5 e - g’,
4 same axes, show. the range of values of 1 » ; e
i art (7), or otherwise, find the I~ 082 e L
f () Using the graphs from part (7), ERNELEY (®)  Byauag, lim 1 = _C082x * ¢,
% v | + el am an z | 2y 0% e i (ﬁ“?f) . ;s 2
. -2|=3, st P S| an 4 i FYR e
|x+l|+lx W42 \// PR ﬁf‘ﬂ 3 s
r e e =& i i - M
BT R S /f:‘?’L ,2..1‘/'/,.' . E &Jzﬂ'
] i x End of o
Question 12 continues on page 140 M Questigy, 12
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. Questi 3 (continuer)

© A pgolfer hits a goir ball with initie] spesd Vms™ g ag angle 8 to the horizonta].
The golf hap is hit from one sids of a Jg)g and myust

. ] B Of
| | Te to aVD.d andi g 1']1 [he la[ﬂe- IItU] &
Qu

) . d it the 3
& i5 in simple hammonic motion centre
B .. . %18 I shnp.
(@ A perticle 18 moving along the »- PRV
origin. V.:. - (m«%-..,. 4 ) e @
i When x =2 the velocity of the particle is 4, “ii«' K ( o .2;5‘) @
K 2% 2
. icle is 3.

g When x =5 the velocity of the particle is a4
4 .':,é o S 100m
: o . f the motion. ae

Find the period D, 9 =n*{ 52287 7

d‘hﬂ
A fups) v G, %’} Neglec[:ing the effects of air Tesistance, the o i
! @ R:l/(/ﬂ- P q
; o %i. TEg = 364 are
:

ations descrjbing the motion of
the ball
LA & 4 foo
integer. © Tz2fm T se3 T -
| ® Letnboapositve EVENintoger, © .7z 2 % ats I 1 % = Vcoso 1
oW ARG njx,,] a: i , - Vtsmghagfz'
B aalt S »
hat (14 "+(1"x)"=2[[0J+(2J ? :
i) Show that (14 x) 1
! ® where £ ig fe time in seconds after the balf 15 hit and g i the acceleration dpe
(i) Henco show that N (n) nhlJ o gravity in ms~2 1y, NOT prove thege euationg,
A B o ] X .
;;mlm(ihx)n"‘l =2[2[2Jx+4[4}x n . . . VZ sin2e
“n (1 +x) i Show that the horizantg) ange of the golr ball i LT“ mmetres, 2
' Ble) . on3 Z (i) Show that if 72 100g thep the horizontg) Tange of the ball ig Jegg than 1
n n 3 n e — =T
(i) Mence show that {2 +2 2]t 6 2\ n 100 m,
It is now given that p2 . 200g and that the hoz:izcutal Tange of the ball ig 100 m
or more, :
: )
_ tinues on page 12 Al Sp
Question 13 contin A . W) Show that T o g . 57 - 2
A LA S o 12 12 Ror greatect hesgise
e A g, s : 7 : &
#, i ot é:;){ K ) 7 A [:v-ﬁ&/ . . ~ f ’ . "30 & Ve @ “J?
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Question 14 (15 marks) Use a SEPARATE writing booldet,

Ja‘i‘:'?" "’. rad
“F e 7
J).?ﬂ 1

(a) Prove by mathemaiical induction that §2'+1 4 62’;4
integer nz2l. Ly PRl M

-

L [
e - /o
. m(‘}w ¢¥) w88 = 4.7
- Gt I L

— e g

_is divisible by 7, for any '3

j ) Let P(Zp, pz) be 2 point on the parabola *2 =4y,

The tangont to the parabola at P meets the perabola 3% = —dgy, g » 0, 8t Q@ end
R. Let M be the midpoint of OF, - ?(6@#..4:»4)

yT -::*Zﬁ,

o oax @ L}
ei) 4 & =42ap

gt (i)

o J“'ﬁ”" .a',p
y {:;&nyﬁf’“’t:& "'@

Solve _wairts 47 .,4%

Fr)w

x f-m mﬂd""
TR

«ﬁc;M # e Rap? s @

o tog 4
/W-J‘a
2= —Aey
s pilhatt ) aorepd
() Show that the x coordinates of R and {2 satisly / 2
2+ dapx — dap? =0,
(i) Show that the coordinates of I ara (HZap, —~p*(2a b 1)). "/ 2
@iy Find mexzva.luo of @ so that the point Af alweys lies on the 2
parabola —4y. ANA A g g
fjm) PR e mpAfaas ) MQA “*‘W)\/ )2
v _ dals Pauy
Question 14 continues on prage 14 ' ’
a’-2a =i ¢ -
: vz
az i 2431
—-13 -~ e [ e 2 v

dVe g ]
AP

' R L
Question 14 (continued)

#opg e

(¢} The concentration of a drug in a body is F{#), whete ¢ ig the time in houry after
the drug Is taken,
Ivitially the concentration of the dry

z is zero, The rate of ciiange of concentration
of the drug is given by

L Cobea #mgg%ézg
F(0)=50670% —0.45(). f, by gt | £
S 4 *“Km"‘ﬂ i
D By differentiating the product #(1)e®* show that
. i"%w'
Hfpee 04 _ o0 012
dt(]"(r)e )—-503 . }
i N
() Hence, or otherwise, show that () = 500(3”0-'“ - e"w). 2.
. - !
(i) The concentration of the drug increases to a magimum, 2

For what value of ¢ does this maximum occur?
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