General Instructions

HURLSTONE AGRICULTURAL HIGH SCHOOL

MATHEMATICS
2012
YEAR 12
TASK 3

Examiners ~ S. Cupac, P. Biczo, S. Faulds

Reading time — 3 minutes. e  Section A consists of three (3) multiple
Working time — 40 minutes. choice questions worth 1 mark each. Fill in
Attempt all questions your answer on the multiple choice answer
Board approved calculators and MathAids sheet provided.

may be used e Section B requires all necessary working
This examination must NOT be removed to be shown in every question. This section
from the examination room consists of three (3) questions worth 10

marks each. Marks may not be awarded for
careless or badly arranged work.

Each question is to be started in a new
answer booklet. Additional booklets are
available if required.
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SECT' ON A-3 multiple choice questions (1 mark each)

Question 1
I(2x+1)5dx =
6 6
A (@x+1 B (@x+D) .
12 6
6 5
C (2x+1) C D (2x+1)
12 10
Question 2

Two ordinary dice are rolled. The score is the sum of the numbers on the top faces.
What is the probability that the score is not 12?

A — B 1 C 17 D 3
18 36

Question 3
For a particular value of x, say x =a, the minimum value of y, where y is expressed in terms
of x, occurs when:

A both y'=0andy”>0 for x=a B both y'=0andy”"<0 for x=a

C both y"=0andy'>0 for x=a D both y"=0andy’'<0 for x=a
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SECTIONB

Question 4 (10 marks) Use a SEPARATE writing booklet Marks
3 —
@  Find: J ZXX2  dix 2
3
(b)  Evaluate the definite integral: I 9—x’dx 2
-3
(©) Find the area enclosed by the curve y =+/x-5, the y axis and the lines y =1 2
and y=3.
(d) (i) A piece-meal function y= f(x)is defined as follows:
—x-2, x<-2
f()=1—4-x", 2<x<2
x—2, x>2
The graph of this function is shown below:
f(x)
A
¢ -2&J2 4 >
-2
v
4
Find the exact value of the integral If(x)d.‘x. 2
-2
(if) What is the area under the curve y= f{(x)between x = -2 and x = 4? 1
(iii) Comment upon the similarities/differences in your calculations and answers to 1

parts (i) and (ii).
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Question 5 (10 marks) Use a SEPARATE writing booklet Marks

@) Find the equation of the curve passing through the point (2,—1) with gradient
function f'(x)=3x*—4x+1. 2

(b) A window consists of a semi-circle of radius r metres sitting on top of a
rectangle with height h metres.

D

r A

v

(i)  If the perimeter of the window is 7 metres, show that h :ﬂ 1

(i)  Show that the area of the window is given by A=7r —%nrz -2r? 2

(iii)  Prove that the maximum possible area occurs when r = 2 3
+7

(iv)  Find the maximum area in simplest fractional form. 2
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Question 6 (10 marks) Use a SEPARATE writing booklet Marks

@ In a particular school the student population consists of 43% male and 57%
female. Two students are selected at random to take part in a survey.
(i) Draw a probability tree to show all possible outcomes. 1
(i)  Find, correct to two decimal places, the probability that both students are of 2

different sexes.

(b) In a herd of sheep, the probability of selecting a black sheep is approximately 1
in 15.

(i) What is the probability of not selecting a black sheep in each of three 1
consecutive selections?

(i) How many consecutive selections must be made for it to be 90% certain that a
black sheep will be selected? 3

(©) When the Australian Hockey team of 32 members plays a game, they consume
liquid for hydration. Some players drink only water, some players drink only
Greatorade and some players drink both. In this team there are 24 players who
drink water and 27 players who drink Greatorade:

(1) Show the liquid preferences of the Australian Hockey team in a Venn diagram. 1
(i) How many players drink both water and Greatorade?

(iii)  If one team member is selected at random, find the probability that they drink
Greatorade but not water. 1
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PART A ANSWER SHEET

e Detach this sheet and use it to mark the answers to the questions in Part A
e Mark the answer by shading the letter that matches with the correct answer
e If you make a mistake, draw a cross through the incorrect answer

Name:

Class:

>
®HEE
©OOE
©JOIO
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Year 12 Mathematics Task 3 Examination 2012

Queslion No. 4

Solutions and Marking Guidelines

Qutcomes Addressed in this Question

axis must be considered as nepgative values when evaluating integrals.

I8 uses techniques of integration to calculate areas and volumes
Qutcome Solutions Marking Guidelines
Hs (a) 2 marks
x5 Correct solution.
_‘llwlR« I mark
x p Correctly splits expression into
= ._.mka = e two fractions.
x
=xt+ 3. ¢
x
HS (b)
3 3
2 marks
2 . 2
‘_.m« -x'de o ._.w ~x'dx Correct solution.
-3 =3 1 mark
e * 3 Determines the correct primitive
=|9x- =2 [9-x"dx function.
34, H
x* ’
=(27-9-(27+9) =2 9x—~—
w i
=36 Hmmmmutwvlou_
=36
©
H8
y=+x-3 2 marks
ie. x=p 45 Correct solution.
3 1 mark
Lt Determines the correct functien
A= .?_ +3dy {o be integrated, vsing notation
! correctly.
y i
= =—+5y
3 i
1
=(9+15)~1 —+5
3
=38 nits?
3
Hs (d) (i) Using areas mﬁmmq curve to Mm_nc_ma the m_sﬁmwmw 3 marks
.‘.:.«v&nullxa.xmmgr!xmxm Correct solution.
3 2 2 1 mark
=232 Determines one of the two areas
=& LT correctly.
(i1) Area under curve: 1 mark
HS 2 4 Correct answer.
A=| [+ [ fx)a
-2 2
quﬁxmu L
2 2
=27 + 2units®
(iii) Both areas and integrals can be calculated by considering area 1 mark
HE enclosed between the curve and the x-axis, however, areas telow x- Correct answer, demonstarating

understanding of the concepts

involved.

Year 12 Task 3 Mathematics Examination 2012
Question No.3 Solutions and Marking Guidelines
Outcomes Addressed in this Question
H6 Uses the derivative to determine features of the graph of a
function
Qutcome Solutions Marking Guidelines

H6

a)(@) f/(x)=3x" —4x+1
...\Aavukuimku.ﬁ,x.rn
(2,-1) lieson it.

n-l=2—2x27 424 ¢

se=-3

o f(x)=x =257+ x-3
.

b) (i) Perimeter = 5 circumference + 2h + 2r

S d=ar+2h+2r
2h=7-2r—-nr
h= 7=2r—-nr
2
.. stationary points at x=-2 and x=1

(i) Area = area of semicircle + rectangle
1

=—mr’+2rh.
2
HWﬁ.m +2r(7=2r—ar)
2 2
= m&ﬂ.p 4 Tr =27~
2
sA=Tr iWuﬂ.N -2
2
dd
i) — =T —sr—4r
(i) -
. dA
For a maximum to cceur - =0,
v
Solving 7 —ar —4r =0
T=mr+4r
T=r(z+4)
7
r=
T+4
To verify it is a maximum,
Ph g (+4)=-T14..
&&_.
a4 . . -
As 7 is negative, the curve is concave down and
»

7
T4

hence a maximum when r =

2 marks: correct solution

1 mark: significant progress
towards correct solution

1 mark: correct solution

2 marks: correct solution

1 mark: significant progress
towards correct solution

3 mark: correct derivative
and solution

2 mark: substantially correct
solution

1 mark: significant progress
towards correct solution




“IIMSUE 1921105 (MIem 1) W - m — (apracieatg) A[uo)g (1) rH
I3MSUR 1521100 (rew 1) og yuerp siakerd g1 (1) PH
‘ure1Serp uusA 192000 (HIew )
6H
e
“9PEUI 24 JSTEL STONII[AS SATINIISUOD b~
pergE=y
hm.ﬂ.wmo_
Wy
rodo
1
0 80] = | — {Boju
1080 ﬁ vL I
-l
T At
“UOTIN]0S 091100 SPIEAM0] 60= ﬁmul
ssa1doid [enuelsqns (yjrem I} AP
-Jupyrom Sl
M TOTIRIOS 10100 (SHABWE ) ﬁﬂwi f=
{daoys yoe[q ou}g — [ = (paroagesdeays yoria e)d YH
m
SLEE _
¥rLT
"IOMSTR 199H09 (jaeul 1) st y ST sI_
yI vl * 4! (gge)d vH
()
{dpasro=
60 =
UOTIN[OS 1021102 SPIEAMO] 0005
ssardoxd renumsqus (aew —_ =
[enuelsqes (reu ) Tohe
“Fupunos (Lo oxer o+ LS OxEr D)= YH
UM TOTRI0S 1991100 (SHIem 7) (soxs JWaIINIp) g
()
A LS50
vra L§0
L0
LSO
A V W eV
L0
2an Aupgeqord 12100 (Hiew 1} W 6H
®
SIM[IPIND TUIHIEA] soonnjos e

sydeid pu sweidetp “UONEOU “9FenIie] [EONRWAINRLI BHISH SAJROTUNULIIOY ~ G
s|apout usAld sjduns uo paseq SIS [eonewayew Ul suafqord eonoerd sessardxa — pH

UO1ISIN() SI} W PIssalppy SsemodIng

7107 uoneuwEXy

S3UTPPIND BUB{IEA PUE SHONA0S 9 "ON TOLSaNg)
SONRTUSTIBIA € 2SV.L Tl @A

UOTMOS 1021102
spremo) ssasfoxd ymew |

UONNOS J03LI0D [SHTEW 7

?lﬁvwl

ST T

N?ibmu

(p+x)6r

961+ 26t

Nci.hvm _

061— 6 — T6E + 286
{2 (yrx)e (pr2)T
961 26y {p+2)86
(p+2) (pr2) prx

36 Xk 6F
P prx 7T bt

- 2= = By
ey =

. z
U AET ALY Ut FUUSGRg
7+
EMl = . USUM BITe TNUWIXEN (AL}




	HURLSTONE AGRICULTURAL HIGH SCHOOL
	MATHEMATICS
	2012
	YEAR 12
	TASK 3
	General Instructions
	Name: ___________________________
	Class:  _______________

