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BAULKHAM HILLS HIGH SCHOOL

BAULKHAM HILLS YEAR 11 ASSESSMENT TASK 1, 2023

MATHEMATICS ADVANCED
NAME:

Teacher:

Mathematics
Section I — Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9

AO B@ <O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A @ B* cC> DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word covvect and drawing an arrow as follows.

Start

Here™ 1- AG EO CO DO 6. AO EO CO DD




BAULKHAM HILLS

2023 | PRELIMINARY ASSESSMENT TASK 1

Mathematics Advanced

General * Reading time — 10 minutes
Instructions Working time — 1 hour 30 minutes

* Write using black pen

* Calculators approved by NESA may be used

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

* In Questions 11 — 34, show relevant mathematical
reasoning and/or calculations

Total marks: Section I — 10 marks (pages 4 — 7)
7 + Attempt Questions 1 — 10

* Allow about 15 minutes for this section

Section II — 69 marks (pages 8 — 21)
* Attempt Questions 11 — 34

« Allow about 1 hour and 15 minutes for this section



Section I

10 marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1 A fair 6-sided die is rolled twice. What is the probability of getting at least one 6?

AL
3
B. L
6
c. L
36
D. >
18
2 What is the minimum value of the function y =2x*> +6x+2?
A B
2
B L
2
c. 2
2
p. 2
2



Which of the following functions is NOT a one-to-one function?

f(x):4—x2, x>0
B. f(x)=1-4x

C. f(x)=+v4-x°
D. f(x):i

X

Which of the following is not a polynomial?

A, x*+5x+12

6
B. ;(3x2 +2x)

1

C. (2x+7)3x2

D. 2x(x’+2x’—4)’

What is ; in index form?

43/(x+3)°

-5

A, 4(x+3)?

5

B. 4(x+3)?

1 3
C. —(x+3)
4(x )

-5

1 -
D. —(x+3)3
4(x )



6 What is the domain of the graph drawn below?

Y

All real x.
x<5, x#-2

—4>x2>5

o0 W

x<5, x#-2

7  Which of the following is equivalent to 8x° —10x” +3x ?

x(4x+3)2x—-1)
x(4x-3)(2x-1)
x(4x-3)2x+1)

S 0 w >

x(4x+3)(2x +1)



10

All of Bob’s friends either jog or go to the gym. He knows that 70% of his friends
jog, and 35% jog and go to a gym. What percentage of Bob’s friends go to the gym,
but do not jog?

A 35%
B. 65%
C. 30%
D. 70%

1

What is the natural domain of f(x)= 3
—X

?

(~0.3]
(.3)
[3.)
(3:2)

oS 0w »

In a best of three sets tennis match (where the first player to win two sets wins the

match), Chris has a probability of §Of winning a set. What is the probability that

Chris wins the match?

A —
3
B S
9
c. 2
27
p. &
81

End of Section I



Section 11

69 marks

Attempt Questions 11-34

Allow about 1 hour and 15 minutes for this section

Instructions

» Answer the questions in the spaces provided. These spaces provide guidance for the
expected length of response.

* Your responses should include relevant mathematical reasoning and/or calculations.

+ Extra writing paper is available. If you use extra paper, write your name, your teacher’s
name on the paper and clearly indicate which question you are answering.

Question 11 (4 marks)

@  Simplify 4412 -/50 =27 . 2

(b) Simplify 4y~ (x)5 , leaving your answer without fractional or negative indices. 2

Question 12 (4 marks)

(a) Factorise x° —64x. 2



(b)  Factorise x*—11xy—1+11y.

Question 13 (5 marks)
Simplify the following:

(a) 6 3x
+
x+4  x*+8x+16

(b) x’=9 . x*=5x+6
¥ -2x-15  3x*-12




Question 14 (2 marks)
Amy buys 4 tickets in a raffle in which 50 tickets are sold. The tickets are
drawn for first and second prizes.

(a) What is the probability that Amy wins the first prize?

(b) What is the probability that Amy does not win the first prize but wins the
second prize?

Question 15 (3 marks)
Given that f(x)=x"+2 and g(x)=2x+5, find a simplified expression for:
(@)  f()xg(x)

(b)  2g(a*)- f(2a)

—10-—



Question 16 (3 marks)
Boyle’s Law is a gas law that states that the pressure P in a container is inversely
proportional to the volume V of the container. At a given time, the volume of the

container is 27.5 cm?® and the pressure is 2.5 kg/cm?.

(a) Find the pressure if the volume is reduced to 20 cm?.

Question 17 (2 marks)

—X+38, x< -8
A function is defined as f(x)={-x*-3, —-8<x<4.
X, x=>4

Evaluate f(-3)+ f(4).

—-11 -



Question 18 (3 marks)
In a group of 35 students, all either play sport or a musical instrument, 14 play both
and 8 only play sport.

(a) Complete the Venn diagram for the given information.

(b) Find the probability that a student chosen at random will play a musical

instrument given that the student plays sport.

(¢) Find the probability that a student chosen at random will not play sport given

that the student plays a musical instrument.

—12 -



Question 20 (3 marks)

Solve the simultaneous equations x+3y =2 and y=2x+11.

Question 21 (1 mark)

Alex solves a linear function simultaneously with a quadratic function to find any
points of intersection, if they exist. Describe what happens geometrically if Alex finds

that there is no solution.

— 13—

1



Question 22 (2 marks)

Solve 6—3x—5x” =0and give your answer correct to 3 decimal places.

Question 23 (3 marks)

Rationalise the denominator

— 14—



Question 24 (5 marks)

(@)  Express x* —6x+8in the form of (x—h)* +k.

(b)  Hence, sketch the quadratic function f(x)=x”>—6x+8. Show all the important
features of the graph.

\

(¢)  State the range of function f(x)=x”>—6x+8 using interval notation.

~15—

2



Question 25 (5 marks)

A box contains twelve chocolates, four of which are milk chocolate and eight are dark
chocolate. Nathan eats three chocolates chosen randomly from the box.

(a) Draw a probability tree diagram showing the above information.

(b) Find the probability that the first chocolate eaten is a dark chocolate.

(c) Find the probability that Nathan eats three dark chocolates.

—16 —



Question 26 (2 marks)

(@)  Find the discriminant of the quadratic equation 2x* —9x+7=0.

(b) Hence, determine whether the roots are rational or irrational.

Question 27 (2 marks)

For what values of k does the quadratic equation 9x” + kx +1= 0 have equal roots?

—17 -

2



Question 28 (4 marks)

Find the domain and range of the following functions:

(@) f(x)=+25-x

— 18—



Question 29 (1 mark)

The diagram below has leading coefficient either 1 or -1. Write down a possible

equation of the polynomial of degree 4.

Question 30 (3 marks)

Sketch the graph of y =— (x—3)(x* —1), showing all important features.

—19 —



Question 31 (3 marks)

The cost of producing x litres of orange juice is (20 + x) dollars. If the income from 3

the sale of x litres of the juice is 2x° dollars, calculate the number of litres that must

be sold to make a profit of $800.

Question 32 (2 marks)

Solve 3*+3""'-36=0.

—20—



Question 33 (2 marks)

Given that P(X)=0.6 and P(X UY)=0.78. Determine whether X and Y are
independent if P(Y)=0.45

Question 34 (3 marks)

Solve x—+/25—-x*=1.

End of Paper

—-21 -



ADDITIONAL WORKING OUT SPACE:
If you are continuing a question on this page, write “Continued on extra page” at the end of

the allocated space for the question you are continuing. Write the question number clearly
before continuing/starting a question on this page.

—2)_
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BAULKHAM HILLS HIGH SCHOOL

BAULKHAM HILLS YEAR 11 ASSESSMENT TASK 1, 2023

MATHEMATICS ADVANCED
NAME:

Teacher:

Mathematics
Section I — Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9

AO B@ O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A QD Bx cCO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

covvech
A* B% cc> DO
?It:::-» . AO BO @ O 6A0 B@ cO boO
2. A0 BO @ O 7.A0 B@ cO O
3. A O BO @ QO s8A0 BO c@ O
4. AO BO c@ O 9.0 B@ cO nO
5. A O BO cO @ 10.AO BO c@ nO
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2023 | PRELIMINARY ASSESSMENT TASK 1

Mathematics Advanced

General * Reading time — 10 minutes
Instructions . Working time — 1 hour 30 minutes

+ Write using black pen

* Calculators approved by NESA may be used

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

* In Questions 11 — 34, show relevant mathematical
reasoning and/or calculations

Total marks: Section I — 10 marks (pages 4 —7)
7 + Attempt Questions 1 — 10

« Allow about 15 minutes for this section

Section II — 69 marks (pages 8 —21)
+ Attempt Questions 11 — 34

« Allow about 1 hour and 15 minutes for this section



Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1 A fair 6-sided die is rolled twice. What is the probability of getting at least one 6?

A3 | - P(No &)
xS
b 1 - e
6 | - 28 o AL
11 36 3c
3
D. >
18

2 What is the minimum value of the function y =2x” +6x+2?
A. _723 2 nFx 3 1)
> 5
;zl( %+ %__ Y- =2
-7 H
B. —
2

—
—_—

A3y - 3
© 3 <
2 o Veekesx ("3-2—_) "'5,)

31 S Miatkvee velue s -_S_—
D. — 2
2



3 Which of the following functions is NOT a one-to-one function?

A f(x)=4-x* x>0
B. f(x)=1-4x

» ; Wwocizonted e Yest.
@ f)=a—x It doecv ¥ .s«\«;% e zom
D. f(n=1

4 Which of the following is not a polynomial?

A. x*+5x+12

6 )
B. —(3x +2x)
1 ) . «t—f 1
@ (2x+7)3xE as Fe PO\N‘U O'Q > AS M A e

D. 2x(x’+2x’-4)°

5 What is ; in index form?

43(x+3)°

-5

A 4(x+3)3

3

B. 4(x+3)

C. l(x+3)§
4

@ %(x+3)_35




6 What is the domain of the graph drawn below?

oo ®»

y
O o—Oo
e — >
-5 4 -3 -2 -1 1 2 3 4 5
(@, @
All real x.

x<5, x#-2
—4>x2>5

x<5 x#-2

7 Which of the following is equivalent to 8x° —10x” +3x ?

A.
C.
D.

x(4x+3)2x—-1)
x(4x-3)(2x-1)
x(4x-3)(2x+1)
x(4x+3)2x+1)

2 8= 10% + )

e (8- 6 U2

2 ((axue-D! (M +%3‘)
2 (Y% -3) (2 -1




8 All of Bob’s friends either jog or go to the gym. He knows that 70% of his friends

jog, and 35% jog and go to a gym. What percentage of Bob’s friends go to the gym,
but do not jog?

A, 35% %@

1

9  What is the natural domain of f(x)= 3 ?
- X

- O
A. (—00,3] 3-% =

w< 3
) (<3) (-0 2D
C. [3e0)
D (3,00)

10 In a best of three sets tennis match (where the first player to win two sets wins the

match), Chris has a probability of 2 of winning a set. What is the probability that

Chris wins the match? Pl = 2?? ’ P[L) - .lg
N Plnw) = P'-)
-3 i WP = (5 )"'
B & /
5 My, W o N P(Law)= L)
W
©2 >
27 Vo> L \ /_)M all abO‘V‘P
64 - EL-*-q vi=
p. = i F AF e
81
End of Section I



Section 11

69 marks

Attempt Questions 11-34

Allow about 1 hour and 15 minutes for this section

Instructions

» Answer the questions in the spaces provided. These spaces provide guidance for the
expected length of response.

* Your responses should include relevant mathematical reasoning and/or calculations.

» Extra writing paper is available. If you use extra paper, write your name, your teacher’s
name on the paper and clearly indicate which question you are answering.

Question 11 (4 marks)

@  Simplify 4412 —/50 =27 . 2
| wade '?0\/' C@mgc'\-%

................................................................. C*ECMPOSQ . '}W\:’ RS
BAD .0 2. wnaockl . Coameck . selubion

(b) Simplify 4y~ (x)5 , leaving your answer without fractional or negative indices. 2

Question 12 (4 marks)

(a) Factorise x°—64x.




(®)  Factorise x*—11xy—1+11y. 2

.............. P 2"—llxj~r—\\\a ..1..m.r.\¢..i—ac..c:mxr:ed‘\3 U&;‘“ﬁ

............. (.g.a_...‘.)..:ud.@..-..‘........................&?}fﬁfﬁ.fﬁ*ﬁ.ﬁ?‘f‘
2 wades for conect lactors

Question 13 (5 marks)
Simplify the following:

(a) 6 N 3x 2
x+4 x*+8x+16

..... S 3 1mrl¢?—of¢@f\r~ec ) dm‘i?
AU =
X+ U (k) Hoo fymedions o ;\%""ﬁ{c e

wiHA Covuvuom eLQV\OMhAaJ‘O(',

..... Soetd +3x A
C'z"'l‘*)z' 2 vocle, conwect sl |
x + 24
(ox+1)?*
() x*-9 x*=5x+6 3

..................... X_gdal-l.w#{-woexpmsnm

.......... 9?.3.?.‘.."_:_%__ &Mmk/;&crﬂac.bns\\«j
x-5

................................................................. Hiee..  xprossivns. .ound



Question 14 (2 marks)
Amy buys 4 tickets in a raffle in which 50 tickets are sold. The tickets are

drawn for first and second prizes.

(a) What is the probability that Amy wins the first prize? 1
..H.-.-:,_g__& .............. | mack.. 4o . Concect  Sdudrer
50 RS
(b)  What is the probability that Amy does not win the first prize but wins the 1
second prize?

50 k9  jaacC

Question 15 (3 marks)

Given that f(x)=x+2 and g(x)=2x+5, find a simplified expression for:

(@ f(x)xg(x) 1
....... (7&2’—\—13(}1—\-5—)
............. &?Czﬂ-g?cz'\'\’\*‘\"Olvmrk"f-orC_bmd‘
.................................................................. exXpressio— . ..

(b) 2

............................. l...mouf.k...fi.o.f...:e.'is)"/\c/‘

..................................................... erpressing Sofrech (oD
or f(0a)

~10-



Question 16 (3 marks)
Boyle’s Law is a gas law that states that the pressure P in a container is inversely
proportional to the volume V of the container. At a given time, the volume of the

container is 27.5 cm® and the pressure is 2.5 kg/cm?,

(a) Find the pressure if the volume is reduced to 20 cm?. 2

1o P=k
P« ) v

K=PY = 2. §x ¢ = €8 %S
..... Pr—ﬁ«:é_g__?_i:
v a0

(b)  Find the volume if the pressure is 2.75 kg/cm?. 1
V’%:ég:"(:cifﬁw‘g ............. I..Wk...&ﬂ
<
................................. e S0 So

Question 17 (2 marks)

-x+8, x<-8 2

A function is defined as f(x)=4-x" -3, —-8<x<4.
X, x>4
Evaluate f(-3)+ f(4).
2 3 .

=3 A A ML L mack o either o
................... JRA G FEBD 06 O
............................. B o B vnirles, B cameck velue

—11 =



Question 18 (3 marks)
In a group of 35 students, all either play sport or a musical instrument, 14 play both

and 8 only play sport.

(a) Complete the Venn diagram for the given information. 1
—1 do cowplete
S poxt us ﬁ;’ | mmale P

(b) Find the probability that a student chosen at random will play a musical 1

instrument given that the student plays sport.

I I I R P P P R IR T PP PSP L R I R R R R E I S T I

(c) Find the probability that a student chosen at random will not play sport given 1

that the student plays a musical instrument.

............................ A3 Lmada. b cacesh. Selud—.

Question 19 (2 marks)

2m _5m

Simplif .
plily 1

........................................................ e . vaumerad ...

—12 —



Question 20 (3 marks)

Solve the simultaneous equations x+3y =2 and y=2x+11. 3
.............. Ko B D [N et Oy

| wo\e/_'l\j;'@ LolRPhdn— 0
............... K AL R AN T 2 e waaiesd o selve
.................. X4 0. T332 20 Sieadaneoun egwodne.

.......................... Fom =R .....&..mks...ﬁc..camcg 89-*"‘;1

F T D T

.................................. __-é',52+’5{-.‘{_
= PP
.................................... e e
7
.................. o.fc.... K.=.T .. ‘)HS_I.}T
e F
Question 21 (1 mark)
Alex solves a linear function simultaneously with a quadratic function to find any 1

points of intersection, if they exist. Describe what happens geometrically if Alex finds

that there is no solution.

For no.solobiann.. the. dine. and... F‘.Z\AM'(‘L!H.Q Fuchion
_Aoesn k. harve... .w.ﬂ...fzd\.v&f. . D‘?— L Anderseshons.

............................................ ]..wmrc....:ﬁo.(...&pm.crl.-...e.zspl@u\a%.\t—\ .

13-



Question 22 (2 marks)

Solve 6—3x—5x" = 0and give your answer correct to 3 decimal places. 2

............. i A R o W RS
] mack &or <O weC

%:3'——‘: Jﬂ"' LD N

o \)&wxg %wml gtﬁcwub;j
.............................................................................. ... . wal th
...................... DA X o sslve, e eguabh—
el ARG L0836 2. e, Loith covreek

3
N2 L | mack.. fac. naudfiply~n acd
&wvb{vr'rvuﬂﬁplw “’J The

— 14—



Question 24 (5 marks)

(@)  Express x* —6x+8in the form of (x—h)* +k. 2
................ W ot %R (L mack dor either
I k.
e P Gt R ) comeet N L.
2 R wores for correckl

(b)  Hence, sketch the quadratic function f(x)=x>—6x+8. Show all the important 2
features of the graph.

| mark for
covveck 3')‘“#? -

/W\O\I‘k %(
cocveck x &

a ,j,\}ercepk -

v

(c)  State the range of function f(x)=x"—6x+8 using interval notation. 1

— 15—



Question 25 (5 marks)

D
A box contains twelve chocolates, four of which are milk chocolate and eight are dark

chocolate. Nathan eats three chocolates chosen randomly from the box.

(a) Draw a probability tree diagram showing the above information. 1

2 M
M43@

E) o
mn \0 MD N .
27 o T2 (e T
M| g ‘
(Bi il o D
2 (MM
M
2 . P>
b © b M o o
- k Yo
T D 1 W'k b
e =D ot
h
(b) Find the probability that the first chocolate eaten is a dark chocolate. 1
e B E lwrkiﬁfw‘f‘reﬁs" as.
|2 3
(c) Find the probability that Nathan eats three dark chocolates. 1
............ 8 x. T e & oM Lmade dec concent Sede
[ N o sS<S
(d) Find the probability that Nathan eats exactly one dark chocolate. 2
................ %qugzl_l
- R
............ Qs?—ﬁib)glmr\r-hrme coereck

—16—



Question 26 (2 marks)

(@)  Find the discriminant of the quadratic equation 2x> —9x+7=0. 1
2
........ Az b= Bac L mack. dac. comech
............. z.(“)_qt-?-)L:[)ol‘Scrwwv%——A_
................ e = W= = SO O OO PTOR P PPPP
e B G
(b) Hence, determine whether the roots are rational or irrational. 1

.......Siv.».ce....c)is.c.cfx.m'mm&..i&...f?ﬁ(.g.-e.c.\:.ss'\m& ...... [l {or conedr
.......... aroo}sefe!‘a)ncvolwf‘ Lot

Question 27 (2 marks)

For what values of k does the quadratic equation 9x> + kx +1= 0 have equal roots? 2

17—



Question 28 (4 marks)

Find the domain and range of the following functions:

(@) f(x)=~25-%° 2

Rovﬁe\de[cﬁw ....... Q=S5

TP l..weock... doc.. corceck. . dowain. ...
TSRS RR U USURRRRRRORS lwk’lwcorred—mvge
1
b)) gx)=——+2 2
x—1

@me')(‘e&bXexﬂe(ﬁ'?&:l ...........................

..................... o, Z. RN or..%e Ceeu) ul,e)
un@.e ...... H)l...ma!..a..exge{ﬁ- ...... T2,
TSRO - &.&..R.F..iz‘.g......o.{.....\.A...e...cf.op,.;)..u.ttl,003
............................. lhm‘c!—o(@f‘(‘ed’cbw
.............................. lV\Wkac—O“ch\'f‘evxqs

— 18—



Question 29 (1 mark)

The diagram below has leading coefficient either 1 or -1. Write down a possible 1
equation of the polynomial of degree 4.
y
X
)
.................. Y (22 A ek far P ek
&yu.o.k‘w e j El =
AxD= -~
Question 30 (3 marks)
Sketch the graph of y = — (x—3)(x” —1), showing all important features. 3

= - (A=3)Cx= )

! wark *0( S\"“Pe

A
Yy o+ =
¢ - AT
op vt E
oo cored % "“mep\j
sine\y Ay shape
2 wocis dor cocredr
\N Ve ) ]V‘MQPB>
- - l \ _x> Smp CS P(
W\Y \;_&W\
Ay
b
3 v

19—



Question 31 (3 marks)

The cost of producing x litres of orange juice is (20+ x) dollars. If the income from 3

the sale of x litres of the juice is 2x” dollars, calculate the number of litres that must

be sold to make a profit of $800.

TN S — SO
e 005 Mibven et ke st to woke a probi).

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

Question 32 (2 marks)

Solve 3*+3""'-36=0.

—20—



Question 33 (2 marks)

Given that P(X)=0.6 and P(X wY)=0.78. Determine whether X and Y are 2
independent if P(Y)=0.45

). waark to dindl
PCrAY)

......... PLx0Y). = PCRD.=.PLY). = PLXOYN)...

e DRR Lm0 O — PCxOY D)L L )
aw\u r Cdrrec

....................... TR 30 PN o L= SNSRI W 2 Qe

.................. Plx).»x P = . 065080 = 0.27%. [ K ad aore

Question 34 (3 marks)

3

Solve x—+/25-x* =1.

................ 2—2-—%-—(2-=C>

.................. (2o LA E2RDT O,

..................... b, =3 Regeck. 22 as ik .was?.*?.,S'a-\t‘:sH@)

................ 2.;..H...§.s..ﬂ&-¢..an§ﬂ..s. AN )
End of Paper
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ADDITIONAL WORKING OUT SPACE:

If you are continuing a question on this page, write “Continued on extra page” at the end of
the allocated space for the question you are continuing. Write the question number clearly
before continuing/starting a question on this page.
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