Baulkham Hills High School
Year 11 Task 1 - 2021

Mathematics Advanced

General Instructions

e Reading time — 10 minutes

e Working time — 1 hour 30 minutes

e Wiite using black or blue pen

o Calculators approved by NESA
may be used.

o In questions 11-14 show relevant
mathematical reasoning and/or
calculations.

-

Total Marks — 73
Section I - 10 marks

e Attempt questions 1 — 10
s Allow about 15 minutes for this
section

Section I - 63 marks

e Attempt Questions 11— 14
e Aliow about 1 hour and 15 minutes for
this section.




SECTION I (10 Marks)

Shade the correct option on the provided answer sheet for the multiple-éhoice questions,

1. What is the product of 3.2x10° and 4x 10 in scientific notation?

A) 12x108
B) 1.28x10°
C) 12.8x10°
D)  8x10

2. L+i is equal to
ab be
l+a
abc
c+a*
abe
1+a
ab’c
c+a’
ab’c

A)

B)

C)

D)

3. What are the factors of 4—(x+1)22

A) (3-x)and (5+x)
B) (2-x)and 2+x)
C) (1+x)and (3—-x)
D) (1-x) and (3+x)

4. The function f(x) = x* is transformed tog(x) =(x—-2)’ +5 by a horizontal translation
followed by a vertical translation.

Which of the following shows the directions of translations?

A) 2 units left and 5 units up

B) 2 units right and 5 units up

C) 2 units left and 5 units down
D) 2 units right and 5 units down



5. What type of relation isxy = 367

A) one-to-one
B) many-to-one
C) many-to-many
D) one-to-many

6. What are the solutions of 25t =5x-1=07

5417

A) x=
4
54417
xXx=
4
C) x=_5iJ§_§
4
i
D) x=5_;/:'E

7. Which of the following statements is correct about the function f(¢)= t* -9

A) Domainis? 29
B) Rangeis f(£)<-9
C) Rangeis f(£)= -9
D) Domainist >0

8. A bag contains 4 red matbles and 6 blue marbles. Three marbles are selected at random
one at a time without replacement.

What is the probability that at least one of the marbles selected is red?

A
B >

5
C) o
D) =




)3
(

gr

g

e

.

A)

0

B)

D)

/\ :

\/\ -




10. The graph of y = f(x) is given below.

L ot

N
o

Which of the following is the graph of y = — f(—x)?

A)

B)

C)

D)

End of Section 1




Instructions

© Answer Questions 1 — 10 in your answer sheet on page 3 of this booklet. Shade the option that

corresponds to your answer.

o Write your answers in the space provided in this booklet for Questions 11 - 14. Show relevant
mathematical reasoning and/or calculations.

o Write using black or blue non-crasable pen. (Black is recommended)

O You may use the extra writin
Booklet.

& pages if you need more space. These pages are at the end of this

(a) At the end of appropriate answer space, write “CONTINUED”

(b) On the extra page(s) clearly write the question number and part of the answer being written

o At the conclusion of the exam, return the multiple-choice question paper and this booklet to the exam

supervisor.



SECTION II
Question 11 (17 Marks)

(a) Simplify the following:

) 5 3
1 —_——
@ x—2 x+1

Marks
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1 1y
(d) Express | a®+b 2 | with positive indices and simplify as a single fraction. 2
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(e) Solve ]2x—9] =13.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

() Find the value of k if f(~3)=0and S()=x"+9x + kx+27 2
. X, x<1
(g) A function is defined as J(x)= .
2—-x, x>1
(i) Sketch the graph of f(x). 2
1

.......................................................................................................................................

.......................................................................................................................................

End of Question 11
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Question 12 (15 Marks)

(@) If f(x):{”"l’ *21 mrd fO+/Q0+F10. 2
x—1, x<l1

.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

() If f(x)= ¥* +x—3 and h(x) =} x|. Given that x<0 write a simplified expression for f (h(x)) without any

use of absolute values. 2
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(d) Find, in factored form, the equation of the parabola sketched below.

(¢) Sketch the graph of y = x(1—x)(x +2)?.
I




f) Container A holds 3 red ball and 1 green ball. Container B holds 3 re

d balls and 2 green balls. A container is

selected at random and from it two balls are selected without replacement.

i) Draw a probability tree diagram to show the sample space of this three-stage process. 2

venreenean T UUTTTPURPPPIPSPRPPRIP UUURPUPPRPSIR UUTTUTUTOPIOPPTPRS U UU U UUURIUPPSPRUPPPRPRPERTETELS
T U PP PRTP PP PP TR OO OORPPIPPPPRIPROSTRRLESE vereenranas UTTOUOPTRO terrrsiseecssranees
...........
fereaeasnns TR T U SO PP P P PP PSR AR TP T T TP RUUTUTURI P PRPPPRTIY
.....
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erererereaeene reenaans TUTPTUURREURRPPPPRS TR RUOPPPTPPPPPEPE veeraenees UTUTTIRpS benvesraneasrranes
TR UT OO PR PP EPPPSTERTLR USRI UUPR PP PP feeerae e VT UTTUTR ORI PPRT
UUTTPRR RTUTUPTPPR UUIURPPTOR reeerennas PUTTUTUOTOPPRTPP T TR UUOPIOPOTOTORPPPRPPRPTEEY e
ii) What is the probability that both balls drawn are green? 1
TR e reerreeeaesranarana v UUUURTUUURPPORPPPP veerenaaes U UTUTT PR PP PP
eerreeraraans TV UUTUTUPO RO VPRSP PEPE LT beverreseasasaenaasts SUTUTUTPRUTOTRPPPP TIPS TIORPPI PP
.....
ST TR OO R P L L L AR UV USUUPUSUR PRSP ORI e
SNURURRPP berereeenerenns UV PRPR TS UTORURN

iii) What is the probability that both balls drawn are different colours? 1

........................................

End of Question 12
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Question 13 (12 Marks)

a) A group of 60 students was invited to try out for three sports: rugby, soccer and cricket.

Rugby 32
Soccer 29
Cricket 15

Rugby and soccer 11
Soccer and cricket 9
Rugby and cricket 8
All three sports 5

i} Use the above information to complete the Venn diagram. 2

rgby

IAYA

ii) Find the probability that a student chosen at random tried out for at least two sports. 1

iii) Find the probability that a student tried out for rugby, given that they have tried out for cricket. 1

.......................................................................................................................................

1iv) Two students are chosen at random, one after the other, what is the probability that the first student tried out
for all three sports and the second student tried out for at least rugby and soccer? 1

.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................
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b) Given that for two events A and B, determine whether the events ar¢ independent. 1
P(4)=03, P(B)= 0.7 and P(AN B) =0.21.
. 5-x
¢) Find the domain of f(x)= . 2
x+1
3
_*_ as even, odd or neither. Justify your answer. 2

d) Classify the function, f{x) = 1

.....................................................................................................................................

4

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

sawe

...................................................................................................................................

) If f(2x)= ﬁnd f(x).

................................................................................................................................

................................................................................................................................

........

End of question 13
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Question 14 (19 Marks)

1) Last year the price of a rod was $6 and the quantity sold was 40000, Find the value of %, 1

(ii) If the company raise the price to $8, how many rods can the company expect to sell? 1
(iii) Sketch the graph of the sales mode] with pon the horizontal axis. 2
(iv) Under this model, what will happen to the sales if the price of each rod is doubled? 1
-12-



b) Let f(x)= xzx—l' Express f(x)+f (i—] in its simplest form.

¢) The circle x* —6x+ y?+4y—3=01s reflected in the y-axis.
i) What is the equation of the reflected circle? 1
ii) State the radius and the coordinates of the centre of the reflected circle. 2

-13-



d) (i) Show that

1 )
1s equivalent to Jar+1 —x/; . 2
\/r;+\/n+1 1
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ii) Hence, find the price per burger that the owner should charge in order to maximise the total daily gales. 2

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

..................................................................................................................

End of Exam
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Section IT extra writing space
If you use this Space clearly indicate which question you are answering,




— e —

Section II extra writing space
If you use this space clearly indicate which

question you are answering.



Section II extra writing space
If you use this Space clearly indicate which question you are answering,




Section 11 extra writing space

If you use this space clearly indicate which question you are answering.




Section I extra writing space
If you use this space clearly indicate which question you are answering,




Baulkham Hills High School

Year 11 -Task 1, 2021

Marking Guideline - Mathematics

Section I (10 marks)

Award 1 mark to each correct answer.

Answers: 1.B 2.B 3.D 4B 5 A 6.D

Section IT (63 marks)

In all questions, award FULL marks for eorrect answers with necessary working.

72.C 8 C 9B 10 A

Mark allocation

Question | Suggested solution Mark allocation
11(d) + Correct answer - 2
* Expression with
- ? positive indices -1
=| a? +—|'
b!
1
=a+ 2(3]- + 1
b b
L
_ab+2ab)y? +1
b
11(e) 2x-9=13 Correct answer - 2
x=11 Correct equations to
(2x-9)=13 solve forx — 1
x=-2
11(d) S(=3) = (3P +9(-3) + k(-3)+27 Correct answer - 2

0=-27+81-3k+27

Correct equation to find
k-1

Question | Suggested solution
11{a)(i) * correct answer- 2
Lx+D-3(x-2) ¢ comect denominator - 1
(x=2)(x+D)
_ 2x+1l
(x-2)(x+1)
(ii) + Correct answer - 2
_=3x02x+y) * correct factorisation of
x(y—3x) the numerator - 1
_y+2x
x
11(b) Answer: x = 5%, y=1 ¢ Correct answer - 2
* incorrect answer but
correct approach to the
solution - 1
11(c) o  Comect answer - 2

attempt to rationalise
the denominator -1

k=27
. y Correct answer - 2
11{g) (i) 10 R Correct x and y
i intercepts -1
51
— +—— >
-19 -5 1
5T
-10
EL(g)(ii) | All real values of y,

yeRorall realvaluesof yin(—o,+w)

TOTAL




Baulkham Hills High School
Year 11 -Task 1, 2021
Marking Guideline - Mathematics

Question

Sugpested solution

Mark allocation

12(a)

SO =0 f(-10)=-11; f(10)=3
S+ fQ0)+ f(-10)=-8

Correct answer - 2
Evaluating (1} - 1

Question | Suggested solution Mark allocation
12(£(i) G » Correct probability
tree—2
] 4 ¢ Correct Probability
7 "G tree for stages one and
£ R two OR all 7 outcomes
-1
G0U
: GR
Y
kG
RR
1 1
i | PG5
1
() (iid) P(RR from AarB):i-t-l
20 4
P(samecolour) = P(GG) + P(RR) = -2+ -4 2 = 2.
20 20 4 20
P(different colour) = pi 1
20 20
TOTAL 15
Question | Suggested solution Mark allocation

(b} »  Correct answer - 2
SO = x4 x| -3 . e
o _ ¢ Correct substitution o
= xkix]-3 R(x) into F(x) — 1
whenx <0, |x|=-x.
= xX-x-3
(GY A=4—-4(m-1) ¢ Correct answer - 2
Forreal roots A= 0. .
4—40m—1)>0 s Identified A= 0. -1
SmE2
(d) Correct equation - 2
Possibleequationis y = a(x + 6)(x +2) where a is a constant. Generic equation in
Passes through (0,-9). factored form - 1
~O=a(0+6)0+2)
3
q=-—=
4
3
.'.y=—z(x+ 6)x+2)
(e) Answer;

Correct graph - 3
Correct x-intercepts
and y-intercepts - 2
Correct shape - 1

13(a)(i)

Correct answer —2
Carrect ALL
overlapping numbers
-1

(iD)

P(tried out at least 2 sports)
=P(tried out 2 sports)+ P(tried out 3 sports)
5 13

+
60" 60
=2

10




Baulkham Hills High School
Year 11 -Task 1, 2021
Marking Guideline - Mathematics

Question

Suggested solution

Mark allocation

14(a)(i)

pg=k
6x40000=k - k=240000

1

(i)

8¢ = 240000
g =30000

Correct numerical
expression -1

(iii)

q

=)
1

o0
{
T

-
{
T

totu] sales (x10000)
o=
}

[*)
1
T

X

!
T [
4 [
unit price {dollars)

W

¢ Scale & labelled
axes -~ I
e Cotrect shape -1

(iv)

k
pg=k rg=—
P
when the price is doubled,

(2p)g=*k
1 &

= —X—
q 2%
Hence sales is halved.

14(b)

1
SE=1

= Correct answer - 2
= Found f(1)-1

Question | Suggested solution Mark allocation
(iii) P(tried out rugby|tried out cricket) 1
-
=
60
=2
15
i 1
(i) P(1st student tried out all 3 sports) = S
60
P(2nd student tried out at least rugby and soccer)=£
P(choosing 1st and the 2nd student) = ixg)— cH
60 59 354
13 (b) P(AnB)=021 1
P(A)xP(B)=0.7x0.3=0.21
P(ANB)=P(A)x P(B)
-, A and B are independent.
13 {c) Forf(x}tobedefinedx+1#0and 5-x 20 * Correctanswer -2
Domain: All real values of x such thatx <5 and x=-1, o x<Sorx#-l -1
13(d) (—x) s Correctanswer —2
flx)= e o Testonly-1
_ ___x3 _ x]
—x+1 x-1
=—f(x)
Also = f{x)
Hence f(x}isneither odd nor even.
13(e) _ 2x s Correct answer - 2
f2x)= 3 « Attempt of
2[5(23‘7)_1 manipulating f(2x)
Hence towards f(x) —1
X
X)=
fw=1—

14(c) ()

2 —6(-x)+ ) +4y—3=0
P rbx+y +dy-3=0
(x+3P +(p+2) -13-3=0
(x+3P +(y+2)1 =16

TOTAL

12

14(e) (it}

Centre: (-3, -2)
Radius: 4 units




Baulkham Hills High School
Year 11 -Task 1, 2021
Marking Guideline - Mathematics

Question | Suggested solution Mark allocation
14{d) (i) 1 B 1 N Jr—Jn+t » Correct proof - 2
Nridn+l n+dn+l n—Jnal * A?em:lt'to )
rationalise -
_ J:? —n+l
n—{(n+1)
= Jn+n+1
=+n+l- J;a
. 1 - 1 N 1 - 1 + Correct answer— 2
() [ 1442 2+ B+J4 99 +-100° e Correct use of part
i)-1
= (VD) + (B =E)+ (A3 ).+ (VITD - 55) @
=—1+4100
=9
14(e)(i) | For n increments, number of burgers sold will be (60-2n). Correct answer — 2
The new price of a burger will be (10+§) dollars. Found
(60-2n) or (10+2)
‘. §=(60-2n)10+7) y 2
=(30-n}20+n)
14(e)(it) ot [T » Correct answer— 2
g1 Heay ‘ * Foundn=5-1
I
‘;‘ 4
inu':nl:nuiximl | ‘ IEOt |
10+ 1 x10x0.5
Price of a burger to maximise sales = 2 ’
=512.50
14(e)(iii) whenn=35 1
5=(30-5)20+35)
=625
3625
TOTAL 19




