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Section |

8 marks
Attempt Questions 1 -8
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 8.

1. What type of relation is shown in the graph below?

y

One-to-one
One-to-many

Many-to-one

oo w

Many-to-many

2. The wheel below displays the numbers 1-20 exactly once.

If the wheel is spun 160 times, how many times would you expect a number less than
6 to be obtained?

24

32

40

oo w >

48



6. The graph of y = cos (2 (x - %)) is shown below.

X
What is the derivative of ——?
COoS X
y

cos x+x sinx
cos2 x

cosx—xsinx
cos?x

xsinx —cosx

cos?x /
—xsinx —cosx 0 A x
cos? x

What are the co-ordinates of A?

A geometric sequence has first term 20 and common ratio —1.5. o
A. —,0
What is the value of T5? (12 )
2
12,5 B. (%0)
-1517 11n
151 8 C. ( 12’ 0)
1 7
o (20)
-1011
4
7. The diagram shows the graph of y = f(x) with intercepts at x = —1,0,3 and 4.
A discrete random variable X has the following probability distribution. y NOT TO
SCALE
x 0 1 2 3 -
T =r0)
P(X =x) a 3a S5a 7a
Which of the following is E(X)? 0 X
L
16 The area of the region shaded R, is 2 square units.
17
8 The area of the region shaded R, is 3 square units.
4
35 L
e It is given that f f(x)dx = 10
0
1 3
What is the value of f f(x)dx
-1
A. 5
B. 9
C. 11
D. 13



8. A sketch of the function y = f(x) is shown below with a horizontal

asymptoteaty = 1.

A. A B. YA
T, > BLANK PAGE
asymptote at y =0 X asymptoteaty=0 O \/)'-\'
y y
C A D. A
c— > >
asymptote at y =0 0 x 0 X

End of Section |
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Section Il (c) Find the exact gradient of the tangent to the curve y = x tan x at the point
on the curve where x = =, 3
72 marks 3

Attempt Questions 9 — 17
Allow about 1 hour and 45 minutes for this section

Answer each quUestion in the appropriate space provided.

In Questions 9 — 17, your responses should include relevant mathematical reasoning and/or
calculations.

Question 9 (8 marks)
(a) Find the sum of the arithmetic series 3

9+ 16 + 23+....+2963

(b) Differentiate

o. y =3 +sin2x 1
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Question 10 (9 marks)

(a) Find the following: (c) Inthe diagram OAB is a sector with center O and radius 6cm with ZAOB = 30°.
2
o J' x° +2x dx 1
x
............................................................................................................................................................... R
............................................................................................................................................................... SC}\l_E
0 6cm B
B f (3x-4) dx 1

(i) Find the area of the triangle OAB.

(ii) Find the exact value of the area of the shaded segment.

-10-
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Question 11 (8 marks) (b) (i) Find ;—x(cos 5 x) 1
(a) The diagram is a scale drawing of a paddock (shaded area) bounded by a river, 3
a road and two fences perpendicular to the road.
A farmer wishes to calculate the area of the paddock and has measured the
width of the river between the paddock and the riverbank in two spots.

Estimate the area of the paddock using the Trapezoidal rule with four function values.

B

A " Riveirlbank
T L ) T A “

| River !
4.7m 3.8m

9m

4m <+«— Fences ——» 42m

(c) The curve y = f(x) passes through the point (—1,2) and has f'(x) = 4x3 — 3. 2
Find f (x).
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Question 12 (9 marks) (c) The graphs of y = x — 5 and y = x? — 5x intersect at the points (5,0) and 4, as shown in
(a) Giventhat f(x) =3x—1landg(x) = iﬁnd: the diagram.
y
i g(f(x) 1

(5.0)

(b) For what values of x is f(x) = x? — 4x increasing? 3 Find the area between the line y = x — 5 and the curve y = x? — 5x. 4

-13-
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Question 13 (9 marks) (b) Gracie plays football, a sport where a team can win, lose or draw.
(a) The curve f(x) = x%(x — 4) and the line y = —x — 6 intersect at the points (—1, —5), Gracie is prone to injury and plays in 80% of her team’s games.
(2,—8) and (3,-9). When she plays, her team has a 73% chance of winning and a 7% chance of losing.
The line y = —x — 6 is shown below. When she doesn’t play her team has a 55% chance of winning and a 20% chance of losing.
y
ol (i) By using a tree diagram, or otherwise, show that the probability that Gracie’s
team wins any given game is 69.4%. 2
51
} t =X
5 10
,5 4
—10 +
(ii) Given that Gracie’s team doesn’t lose in a particular match, what is the probability
(i) Sketch the curve f(x) = x?(x — 4) on the graph above, showing the x and that Gracie played in that match? 3
y intercepts, and the points of intersections with the line. 2 e e h e e SR s e e e R s R R e R e et e e R s er e n e e r e s

-16-
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Question 14 (8 marks)

1 (b) Indie gets daily injections of a medicinal drug at the same time every day.
(a) The function y = g(x) is transformed to the function y = Eg(3(x -1)+4
She gets d mg of the drug in each injection.

Find the point P(x,y) ony = g(x), if it's image point on the transformed

function is P'(—6,5). 3

Each day the amount of the drug left in Indie’s body from an injection decreases by 15%.
(i) Show that the total amount of the drug (in mg) in Indie’s body immediately

after the nt" injection is given by:

_20d(1 - 0.85")

............................................................................................................................................................... (ii) Hence, find the amount of the drug, d, in one of Indie’s daily injections, correct to
............................................................................................................................................................... the nearest mg, if immediately after the 7t injection, there are 50 mg of the drug in

............................................................................................................................................................... Indie’s body. 2

-17-

-18-
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Question 15 (8 marks) (b) The sum of the first 10 terms of the following series is —110: 3
(a) The rise and fall in sea level in Jervis Bay due to tides can be modelled by the cosine 1 1 1
function: h = A cos(bt) + 13, where h is the depth of the water in metres and ¢ is hours log (;) +log (F) + log, (F) o

since 8am. h (metres)

Find the value of x.

t t + -t (hours)
0 5 10 15

At 8am it is low tide, and the bay is 10 m deep. At the next high tide at 2pm, the bay
is 16m deep.

(i) Find the values of A and b. 3

(ii) A ship needs 11.5 m of water to sail and only sails in daylight.

Between exactly what times on the first day can the ship sail? 2

-20-
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Question 16 (6 marks)

Eoghan borrows $650 000 to buy a unit at 6% per annum with interest compounded
monthly.

The loan is to be repaid with equal monthly repayments of $4200.

Let $4,, be the amount owing immediately after the nt"* monthly payment.

(i) Show that 4,, = 840 000 — 190 000 x 1.005™ 3

QUESTION 16 BLANK PAGE e s s R s s s s e e

Question 16 continues on page 23

_21-
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Question 16 continued

(ii) After 15 years, the amount owing is $373 722 to the nearest dollar. 3

At this time Eoghan borrows a further $200 000 to build an extension. He adds

this onto his previous mortgage.

If the monthly repayments remain the same, what is the minimum remaining

number of months it will take him to pay off the balance of the loan?

BLANK PAGE

_23-
_24 -
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Question 17 (7 marks)

An isosceles triangle DEF, where DE = EF, is inscribed in a circle of radius 10 cm.
OP = x and OP bisects DF, such that DF L OP.

E

Not to Scale

(i)

QUESTION 17 BLANK PAGE

Question 17 continues on page 27

-25-
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Question 17 continued
By first showing that the derivative is: 5
da _ 100—10x—2x2
dx V100-x2

prove that the triangle with maximum area is equilateral.

End of Paper

_27-
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SECTION | @ MULTI-CHOICE

ONE INPUT, MANY ouTPUTS . [B)
%, x 160 = w0 . (<]
USE QUOTIENT RULE.

T5'= 20 % (—“5)q .

=o', [

A +3a +5avFa =

‘6& = | PR SIS {/(é,

vsiNG THIS , FIND e(x) = Ry

SOLVE O = co® (2 (:c /3)
= 0 (40 caN suB N €B.
. 12 ANSWER)
J\o L(x) dou =10

=}': f6) dx + Ry =10

- Preydx -3 =00

3: () dx = 13,

>
R, + SD OPES
-2 + 13

< N

STAT. PT AT =x=0.
INCRERSING FOR X< O.
Perrensing FOrR x >0,
RPPROACHING ASHMPTOTE AS

X —-» - 4 X —» o,

3
J. ) ax

"

i

. = :‘l‘dh‘x
“(-‘X><I 2
U=\ V=5€(._x

SECTION l: EXT. RESPONSE

a-4) 24634 +(n-)x 1%
A=7F) 246>=2+%n
n==422
5"25 =32_23_ (2,<°| +<422>«?)>
= 628 518 .
(j': 2 cos2x

t=e*_ v=x%1

1 x§< {

=€ V=2x

f'z) < ex(x*\) +2xe™
= e* (:cz+ 2z +l)

’j'z fonx + x sec®x

x =T 5'= +M("/5)* %, sec* (7

. s T A
Ak > ()
= {3 + 40
3
10a. fx2‘+22:Ax=j;tf4_2£ Ax
oﬁ e x x
- [x42a2

5)



Yearr | | | Pa@lZ/éJ Year|:| [ ] Pagelb/GAl

B f(31~“)8dx Bt v |bi| A (covx)® c.|Pr. oF INTERSECTION . . . bi. PLA4s  ResuLt
=+ d 2 -5 =2*-5Sx 737 _ W
b). 4 =5, (-6&'\.)(_) (CO$z>L‘ O = X*-bx+5 o) 4 4 D
2 < - Ssinx @5 x © = (2_5)(2_0 < ;'/: [
X = 5; ! 207% N 552/-52,0
2 4 * i, j sinx cosTx dx - 2;/ :D
= -L j\-55im:< ws'x Ax Aren = f (x-5) -(x*-5x) dx L
< UPPER  SEMI-CIRCLE, SHIFTED !
RIGHT 2 vNITS, RRDWS 2 0RITS - -5 (w'x) + ¢ = fs -x2sbx - Sdx P(pLay, 1w = 86/ « 337,
4 ' s = 58‘4‘/
. f Ja (x-2) dx e | i) = tx®l3 - [ 23 3,2 S"J p(m’ WIN) = 207. x 55,
2 _peenoF Yy oF arele| | £(2) = x¥-22 4 C z ! - ny
FEn = (0431 =2 = ("%5”549) (53| |Plwim) < sB-47 1Y
CRRER = Y xtx2® 4 +C=2 = 32 onrs? < 64a-47.
= T oNiTs” c=-2 3
Sl xt i Zm — 2 ' . [ CONDITIONAL PROBABILITY :
ci|hgeh= "2 absin C P(3aEs) = | - P(LosEs)
2 5 x by 6sin 30° 1231, ‘((x)=:39<-l , 3(21): ?l; VA =!-(so'/,;1-'/,+zo‘4x?z$’.>
- q sz ' P(NID) = l—q‘é./. = qO'u:/

3@ < 5oy

(l SECTOR = ‘/lz « Txb = ’ P(PLHQﬁ n Lo“ﬁ) = 5847 + (20-/"‘&5/.‘
= STem® < bx-2 = 26y, '
SHADED SEGMENT flz) =27 (-0 PImING 1T TOGETHER ©
= 3T - 9em i, DtxéR, x # 2/ CX-INTS: O, 0 P(Pm%]fag‘es\
7 T ‘ - CLBIC + BDUNCE, CUT = P(PAus n 53€)
lla| 4-4t <43 | 1-3.8= 52 ‘AL gerL x” 50 # T © LY INT: O e
A= % (u +4-.2 +2(Q-5+5-2)> i 41(2,);21.. Rx? i (_ o0 _‘-] U [2) 3—] = JL.¥/ . B2.37
= 40 Bm2 INCRERSING: 2% -\2x* >0 406
® 2x (1-62) >0
‘IT5 ERSIER TD FIND LENGTHS ON % L me<x<4

LAND FIRST, . PART OF GRAPH ABOVE
| X ~AXIS.
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a

bi,

P(x,5): - DILATE s HoORIZ.
-TRANSL . +1 Horreg.
l - DiLAtE ‘2 vERT.
« TRANSL. +UVERT.
P (x,)

-TO GET TO ORIGINAL, REVERSE
THE OPERATIDNS:

P'(>,0) : (e s))
-6 ) v
(—-6 2) ¥ 20
(-1,2) ‘l -1 R,
P[Jt,tj) (-Zl,),) 2 3 Y,
0)2
suB . P'(-6,5) INtO TEMNSRSRMED
FURCTIpN =
5 <15 (3 (-6-1)) +4
| =% 5(3(—?-»
2 = 3(-21)
Lxoe =20, (5= P
T, =d
T, = 6854 +d

Ty- 0:85(0.85d+d) +d
= 0:85%d + 0854 +d
T, -085""'d + ..+0854 4

LTHIS 15 A GP WITH:

5;1: d ‘ (-D~35“}

|-0-85
= d (1-0-85")
015
< 20d (1-085")
3

a-=4

i.| Ty = 204 (1-085%)

3
Adx 4.529... =50
d = 1l-03% ...
= ma .
I5ai| AMPLIDE : (16-10)=2 = 3
PERIOD : 21T . 12"~ ELI?PED 5.
. e b Fkovn o
AN
6

ean: hs-2cos (i) +12

5 = - 3 con (" t)+13
~ 1S = -3 o5 (Tt)

0'S = cos (T t)

L o5 p=06S

Ql: Cb = Tr/3 )
=132, =2

Qu: ¢ ="
€=+ < lo

Bam+2 < J0AM

BAM 4 10 = 6P

or

Zeap oF F HE arArk! (15)

CONT'D A

w ]|

] e[S /6 |

1
=650 000 x 1005 - B oo (105" 1) .

b | REWRITING :
- log, x - 2)og,x - 3logyx+... =-l0| = -190 600 ¢ 1-005 "™+ 840 000
- THIS 15 AN AP WITH: - EXPAND £ GROUP LIKE TERMS, vy
= - ng,,x
T i, | Ay = AME o1oNG x 1-005"- 840 000 (1-005™-1)
L =~10l04,x - U5ING EQUATION FROM RBOVE
- NOW, AMT BWING 15+
S = 2 (~loslx - |0103;x) $%3 322 + 200 600
U0 = 5 (- 1llog,x) - $5%3 722
-lD = -55 log, x '.ro = 573 ?22.*24322:0.00 \
- bg,x oty oy
Tx =4, AT END.
O =840 000 - 266 278 x. 1005 "
bt |A, = 650000 x 1-005 - 4200 -840 0 « [-ooS™
A, = (550 000 x 1005 - 4200) » 1005 - 266218
- 4200 3.154... <~ lLoos"”
= 650 000 % [-005 - W20 % 1-0DS no o= leg, 3I4...
- e lea, 105
=658 000 x 1-005 - 4200('-oo5+«) = 2203
A3 =[650 000.x 005>~ w200(1005 +1Y] = 231 MONTHS |
x[.665 ~ 4200
= 650 0po x 1005 - 4200(( 005° +(:005 | %,
+1)
“UDU NEED TO SHow MORE  WORKING . e
B, = 650000 2(-005" -Moo(l-oos";' A1) —f_
P [ |AReh = Y2 x bxh
q-t Sn= toos™ 1) < 'Y «DFx (1041) .« RRDIp5=10
r=loos 0005 = DPx (1ox)
= 2¢0 ( 005"~ -) OD= lDem {anus) FINDING
DP* = 10®-x® [ PR
< Bu =650 00 x 005" 1200k 20 (ko0s™]  DP = Jioox=
ConNT'D A - ARen < Tiem—xz x (10+x)




{too-»2 \‘j oo -2 2

= 100-2% - 10x -2%
\l (0O - x 2%
< 100 =103 -2z%

\I oo - x2

STAT. PT5 WHEN: 160-10x-22" =0
- 2(z*+5x-50) =0
-2 (z+0)(x-5) =0

Cx-), 5

Demom =0

TEST \F X =5 PRODUCES MAX.
-USE 6T DERIN. TEST:

5]t

é"\_ﬁg_ O[~L‘. Sx=8

CENNrY b A MAX.
RN

.MOST SHow AR NUMBERS |
ax

ol ]| | e [€77]
i, |A= (lou)f_-x_? - 5How ALL SIDES ARE ERUAL.
= b+Xx v= (0o -x 'Iz PP - lioo -52 ...From 1,
y = )<V~—:z(mo z’) =J3s =~ 53
DF = 2xDP
m = 1633 ... st sipe
pE*= (1o45)*+ (@)
AR leo-x - x (10+3) = 225 +35
ax Jioo —x=. ~ 300
PE =~ {360 = 1673 ... 2ND sig
= lo0-x> - x (104x) DF =DE = 10{> ...2RD $ID¢

"~ EQUILATERAL TRIANGLE '

ew! ew! (%)




