PENRITH SELECTIVE HIGH SCHOOL

General Instructions:

MATHEMATICS DEPARTMENT

Year 9 Mathematics

¢ Reading time — 5 minutes

e Working time — 90 minutes

e Write using black or blue pen.
Black pen is preferred.

Pencil is only allowed for sketches.
e NESA approved calculators may be used.
¢ No correction tape/white out allowed.
e Students are allowed one A4 handwritten

reference sheet.

Assessment 4
Term 4 — 2022

Total marks — 78

Attempt ALL questions.

One mark for all multiple-choice

questions.

All necessary working should be

shown in each question.

Section1 | Section2 | Section3 | Section4 | Section5 | TOTAL
Functions
/15 /15
Trigonometry
/15 17 122
Quadratic Equations
& Graphs 117 /16 /33
Revision
/8 /8
TOTAL
/15 117 /15 /16 /15 /78
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Section 1 — Functions (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1)  Which of the following set of ordered pairs does NOT represent a function?

A. {(1,5),(2,6),(3,7),(48), (5 9}
B. {(1,1),(2.2),3,3), (4 4), (5 5)}
C. {(1,5),(2.5).(3,5). (4.5, (5 9}
D. {(1,1),(2.4), (3,9), (1 -1), (2,-4)}

Q2)  Which one of the following graphs represents a function?

A " B. v
< 0 x Q X
C. y D. y
L |
X . >
< 0 » 0 X
2
Y

Q3)  An ordered pair consists of an x and a y coordinate.

The x-values of an ordered pair is known by different names.
Which of the following does NOT represent the x-values of a given relation?

A. domain B. input C. range D. independent variable



Q4)  Which of the following represents the inverse function of f (x) =3x—47?

4 X

A f(x) =222 B. fl(x)=2+4
(x)==3 (x)=3+

C. f*(x)=4x-3 D. f-l(x):XT+3

Q5) Consider the equation y=6x+7.

Write this equation using function notation.

Q6) A function f is given by the ordered pairs (1, 9), (2, 8), (3, 7).

Give the ordered pairs for its inverse function.

Q7)  Given f(x):5x2+2x—1,find and simplify the following.

8 f(0)=
b)  £(3)=

) 3f(x)=
d)  f(3x) =



Q8) Not all lines are functions. One example is a vertical line.

Explain why a vertical line is NOT a function.

Q9) Find the domain (permissible x—values) and range (permissible y—values) of the
given graph.

VA




Section 2 — Quadratic Equations & Graphs (17 marks)

Multiple Choice: Questions 1 to 3 (Circle one letter.)

Q1)  Which of the following quadratic equations is written in standard form?

A. x*+2x-48=0 B. x*+2(x-24)=0

C. x®+2x=48 D. (x+1)" =49

Q2)  The coordinate (2, 3) is a point on which parabola?

A y=x*-2x+1 B. y=x*-7

C. y=x*—x+1 D. y=x*+x-10

Q3)  Rupa solved the equation x* —3x+2=1 as follows:

x> —3x+2=1
(x-2)(x-1)=1
Xx—-2=1or x-1=1

x=3or X=2

What mistake has been committed?
A. Rupa did not make any mistake.
B. Rupa did not apply the Null Factor Law.

C. Rupa factorised the LHS of the equation incorrectly.

D. Rupa did not write x =43 or x=%2.

Q4)  Consider the quadratic equation x*+16=0.

Explain why there are no solutions to this equation.



Q5) Solve the following quadratic equations:

a) 2x*=98 2 b) X* +6x+5=0

) X*=7x-60=0 3 d) 36 =—20x—x*

Q6) Solve for x:
2x*+9x—-18=0



Section 3 — Trigonometry (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1) Using your calculator, which of the following represents the value of sin 45° + cos 30° + tan 60°

to 1 decimal place?

A 13 B. 3.3 C. 16 D. 36

Q2)  For the triangle shown, which calculation would you choose to solve for 6?

A. siné?:9
H
B. c056?=é 5
H
B 0
C. tané’:9
A 4

D. a’+b%*=c?

Q3)  The bearing of A from O is 135°. What is the bearing of O from A?

N
A. 045°
. 135°
B. 135
W o[ 8
C. 225°
D. 315° S Y

Q4)  Which of the following is the equation of the trigonometric graph shown?

A. y=2sinx YA

B. y=2c0sX ?‘\ /-\ /a
C. y=2tanx € ol ;L ) i i»\
D. y=-2sinx :21~ NS 2 e\I/T &




Q5) Having some trouble with her smartphone reception, Elena holds her smartphone
up. The angle of elevation between her eye and the smartphone is 65°, and the
height is as shown in the diagram below.

Calculate the distance that the phone is now away from her eye. Write your answer
to the nearest centimetre.

70 cm

Q6) Clayton cycled for 15 km west and then 18 km south.

a)  What is the value of @ to the nearest degree?

b)  What is Clayton’s true bearing from his starting point?



Q7) Lights are attached to two cables which are strung through two trees. The first
cable makes an angle of 36° from the ground to the first tree. The second cable
makes an angle of 62° from first tree to the second tree, as shown in the diagram.

If there is no cable along the ground, find the length of the cable to the nearest
tenth of a metre.

- -
8.4 m 12.8 m



Section 4 — Quadratic Equations & Graphs (16 marks)
Multiple Choice: Questions 1 to 3 (Circle one letter.)

Q1)  The transformation of the graph of y=x* to y =(x+ 2)2 is described by a:

A. translation of 2 units up
B. translation of 2 units down
C. translation of 2 units to the left

D. translation of 2 units to the right

Q2) What is the relationship between solving a quadratic equation (e.g. x* —4x=0) and the graph of a
parabola (e.g. y = x* —4x)?

A. The solutions to a quadratic equation represent the x-intercepts of the parabola.
B. The solutions to a quadratic equation represent the x-coordinate of the vertex of the parabola.
C. The solutions to a quadratic equation represent the y-intercepts of the parabola.

D. Solving a quadratic equation has no bearing on the graph of a parabola.

Q3)  Which of the following is always true about the graph of a parabola with equation y = ax® +bx+c?

A. A parabola always contains two x-intercepts.
B. A parabola is always upright or concave up.

C. A parabola appears wider than y = x*when a >1.

D. A parabola always contains one y-intercept.

Q4) For the given graph below, write the equation of the axis of symmetry. 1
.“‘




Q5)

For the quadratic equation y = x> —2x—8:

a)  find the y-intercept

b)  find the x-intercepts

c) find the turning point

d)  sketch the graph below clearly showing the above key features

=N W e Ot O N1

~10-9-8-7-6-5-4-3-2-1 |

,,,,, ..... _,_2




Q6)

Q7)

Lily has a square patio. After expanding the length by 1.5 metres and the width by
half a metre, the area became 20 m?.

Let x be the original side length of the patio.

Establish a quadratic equation and calculate the original area of the patio.

If x is an integer, what is the smallest value of the expression x*> —6x—16?

3



Section 5 — Revision & Trigonometry (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1)  Which of the following is equivalent to 3 ?

J3
A. 33 B. V3
C. ﬁ D. 1
3 3
2
Q2) Simplify 24
a-2 2-a
2 2
A.a +4 B.a2+4
a-2 a’-4
C. a-2 D. a+2

Q3) Inthe figure, the equation of line AB is y = —gx+10.

What is the area of the shaded portion in square units?

A 12
B. 30

C. 60

D. 100

Q4) A square pyramid fits exactly on top of a cube to form a solid.

What is the volume of this solid?

A. 175 cm?®

B. 217 cm? b S V" | 11em MOtf0
, scale

C. 225cm

D. 275cm?®

-— S5cm-—



Q5) Each interior angle of a regular polygon is 165°. How many sides does this
polygon have?

Q6)  Calculate the compound interest when $5000 is invested at 8% p.a. over 3 years
compounding quarterly.

Q7) Inthe square pyramid shown, the side length of the
square is 16 cm, and the height of the pyramid is 26 cm.

Calculate the following:

a)  the angle the triangular face makes with the base (to the nearest degree)

b)  the angle the sloping edge makes with the base (to the nearest degree)

c) the length of the sloping edge (to the nearest centimetre)

End of Paper
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Section 1 — Functions (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1)  Which of the following set of ordered pairs does NOT represent a function?

A. {(1,5),(2,6),(3,7),(4,8), (5,9}
B. {(1, 1), (2,2), (3, 3), (4. 4), (5, )}
C. {(1,5),(2,5), (3, 5), 4. 5), (5. 5)}

(1, 1), 2. 4), 3, 9), (1,-1), (2,~4)} Done el

Q2)  Which one of the following graphs represents a function?

¥ 3

A. Y B.

Done e ld /

%

¥
) 0 v \\0 ¥
Y

v
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&
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Q3)  An ordered pair consists of an x and a y coordinate.

The x-values of an ordered pair is known by different names.
Which of the following does NOT represent the x-values of a given relation?

A. domain B. input ©range D. independent variable

DQ/LQ weld



Q4)  Which of the following represents the inverse function of f (x) =3x-47?

® 1 (=2 B. /! (x)=3+4
3 3
C. f(x)=4x-3 D. f“(x)JTJr3
Q5) Consider the equation y =6x+7. 1

Write this equation using function notation.

Jm=exrT . Not dore wwelh.

Q6) A function f'is given by the ordered pairs (1, 9), (2, 8), (3, 7). 1

Give the ordered pairs for its inverse function.

Q7) Given f(x)=5x"+2x-1, find and simplify the following.

& £(0) = 5(0) +2(0) | = | Tone vl !
B £()= 5EP+23)-) = 50 Dose well 1
) 3f(x) = \BAF + X~ 3 Students Aid  not 1

do B(S‘JL)’-FZ)L—i) (,offec;\”;j_

) fGx)= 5 ()4 2(3%) | . ,
Mo+ da';ﬁ = 1_\‘57(—'?._\’ GX — l 2 # (3)(.)

9 f(=x)= 5(=AP+ 2(=x) -\ Sore  Stuote~ts 1
- 57(?'"2’?(‘ __‘ O{’}é‘({ b\o’}
f}mf) [‘:Fj :



Q8) Notall lines are functions. One example is a vertical line. 1

Explain why a vertical line is NOT a function.

Ayericd line. paids. tne yeorieal Mine sk Mo sl
or For ang x-vaWe gr o veeicd )ae B agnsishs. muhiple aﬁo»\;
Y- valkes, et .
Q9) Find the domain (permissible x—values) and range (permissible y—values) of the 2
given graph.
VA
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Section 2 — Quadratic Equations & Graphs (17 marks)

Multiple Choice: Questions 1 to 3 (Circle one letter.)

Q1)

Which of the following quadratic equations is written in standard form?

X +2x—48=0

B. x*+2(x—24)=0

C. x*+2x=48 D. (x+1)" =49

Q2)  The coordinate (2, 3) is a point on which parabola?

B. y:x’“—7

D. y=x"+x-10

Q3)  Rupa solved the equation x* —3x+2=1 as follows:
x*-3x+2=1
(x-2)(x-1)=1
x—2=1or x-1=1

x=3or ¥=2
What mistake has been committed?

A. Rupa did not make any mistake.
Rupa did not apply the Null Factor Law.

C. Rupa factorised the LHS of the equation incorrectly.

D. Rupa did not write x =3 or x ==%2.

Q4)

Consider the quadratic equation x* +16=0.

Explain why there are no solutions to this equation.

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

.................................................
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Q5)  Solve the following quadratic equations:

a) 2xi=98 Altemative Sofh (D b A +6x+5=0 @
A=49 | 28°-ag =g (A+5)a) =0
x=27 | 2(x%=4%0)=0 7c+5:o A+\=0
2 (x47) (7(-‘!\30 = _g
:', 7(3 _-{ U'I"’?Q:T @
ONN0, Y
Q) xP-Tx—60=0 G) @  36=-20x- @
(vc-—\*z)(7<+5):o %K +20%X 436 =0
v<~\z=o\w+9zo ) 1 )=0 (D
A=l x¥2=0

- @ A+ 18=0
=-\& | %=

0

Q6)  Solve for x: 3)

2x* +9x—18=0

2x*+12x-3%-18 =0

2% (%4 6) - 3 (%30)=0
(7+0) (zx-3) =0 @
A+ =0 | 2%X-3=0
N==b | A=3

e

ORNO

-1




Section 3 — Trigonometry (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1)  Using your calculator, which of the following represents the value of sin 45° + cos 30° + tan 60°

to 1 decimal place?

A. 13 .‘/3.3 C. 1.6 D. 3.6

Q2)  For the triangle shown, which calculation would you choose to solve for 67

A. siné?:g
H
B. cost9=é 5
H
0 |1 0
\/ @ tanB—X 4

D. a*+b*=¢?

Q3)  The bearing of 4 from O is 135°. What is the bearing of O from A?

N
A. 045°
~135°
B. 135° :
w—O V"
C. 225° o
V @ 3150 .9,

Q4)  Which of the following is the equation of the trigonometric graph shown?

v
A. y=2sinx ’ A

./y=2cosx %.\ /\ /
D. y=-2sinx :2“ TNES 7 & e




Q5) Having some trouble with her smartphone reception, Elena holds her smartphone 2
up. The angle of elevation between her eye and the smartphone is 65°, and the
height is as shown in the diagram below.

Calculate the distance that the phone is now away from her eye. Write your answer
to the nearest centimetre.

nG65°= 10
] =il x /

?C: =1
$imGS’
70 cm
¢ A~y 23(&45-//
B w1 U

Q6) Clayton cycled for 15 km west and then 18 km south.

N

15
18

a)  What is the value of @ to the nearest degree? 2
13 2
ton 6 = =
\5 v
8= 50.1944 ...
L= 50° Vv

b)  What is Clayton’s true bearing from his starting point? 2

207~ 50° = 220

C\O\\/ bon's true bew:na e 220 or 220°T,

Ng alm Sy awf:w‘cifcf?

for 040°; 2905 3)('

(SC\wH'm Al WJ)



Q7) Lights are attached to two cables which are strung through two trees. The first
cable makes an angle of 36° from the ground to the first tree. The second cable
makes an angle of 62° from first tree to the second tree, as shown in the diagram.

[f there is no cable along the ground, find the length of the cable to the nearest
tenth of a metre.

8.4 m | 12.8 m

xiz 103829 -

Ih A CBD

Sin G2°= V&8
9

y= 128 o

53002°
\b =z 14, 49(569...

- Yoagth op cable= TV
= (0.3%297 ... 4 1H. 490689 ..

—

/: 24,2 m (neavest }—t’m-%)

CIY\(}Q\'W{QQ' Y’CV\MQU O 'F’C‘\ $his C\W@HO\’)
Wil Vose | mark



Section 4 — Quadratic Equations & Graphs (16 marks)
Multiple Choice: Questions 1 to 3 (Circle one letter.)

Q1)  The transformation of the graph of y =x* to y=(x+ 2)2 is described by a:

A. translation of 2 units up
B. translation of 2 units down

© translation of 2 units to the left

D. translation of 2 units to the right

Q2)  What is the relationship between solving a quadratic equation (e.g. x* —4x =0) and the graph of a
parabola (e.g. y =x*—4x)?

(&) The solutions to a quadratic equation represent the x-intercepts of the parabola.
B. The solutions to a quadratic equation represent the x-coordinate of the vertex of the parabola.
C. The solutions to a quadratic equation represent the y-intercepts of the parabola.

D. Solving a quadratic equation has no bearing on the graph of a parabola.

Q3)  Which of the following is always true about the graph of a parabola with equation y = ax* +bx+c?

A. A parabola always contains two x-intercepts.
B. A parabola is always upright or concave up.

C. A parabola appears wider than y = x*when a >1.

@ A parabola always contains one y-intercept.

Q4) For the given graph below, write the equation of the axis of symmetry. 1

}! A

A
! / X = % o A= 1.5

; pifreal= pusbs o M’K

\

hY
N0
%

-a & ot
Ak~ nok Lirde. 2 = t S
an e M&F.'M 8 o "y u/]/_,h_,,,,(
A v I P anlet)
N N e

g(s,{_ A~ ( P an - /‘U szbu‘vu ik ('5:1{ \é -



Q5)

For the quadratic equation y=x*-2x-8:

a)  find the y-intercept
thn %;O)\j:-—g Doyu—

\5-—'m¥er0ey4— e - 8.

b)  find the x-intercepts Bia - 2
when Y=0, #7-2% -2 =0 T Pac hurs o
er T ST
(£-45#+2 ) =0 e B inbeey
. i * r;mds‘n
“~ XSnfercepts ave 4 omd -2 .
¢) find the turning point 2
A 4.__-—-’2 e | - . +\AYYY’\1\0) ?oﬂn#' Dorr j‘“L" ber
<o TLM ure-S " o
v = 2008 =-9/ ks (\)‘ 00 / o shudents who A b

nde s wfl i
e 4y P e (,-9).

d)  sketch the graph below clearly showing _the above key features 2

well 1

: : : : : ; ; 10\ ..... i s ghisey o PR PR : | ﬁ/ ghape
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SRR HIE SR U S T S S T BRI W SSPR
: 4 K mede. cgu.—r/(-\-li-"&.

2 weld .
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~10-9-8-7—6-5-4-32-1 | 1 2 3 456 78 910




Q6) Lily has a square patio. After expanding the length by 1.5 metres and the width by 3
half a metre, the area became 20 m?.

Let x be the original side length of the patio.

Establish a quadratic equation and calculate the original area of the patio.

2 15 |
' (x+1.5) (#+0,5) =20 v~
1 %4 0.5% + 1.5% + 0715= 20
A7 — x>+ 2% -19.26 =0
- mosk shuwdents 3&- oA~ (7(“1" 5 59) (,(x = 3:‘5> =0
[ees F ( parle . 7{:_9"["7’) XK = 3,5 /
o leck 4o LAk § ‘
o ek c S buk >0, st & is o Side length
sy B8 w5y L | ) .
b, 24, For Pl ourbs LK FBY
c 2 HM& C .5 )’2
e il lo  Seolue i (2.9 wm
;mat:a#rb b bk oz S5 350 frree 2
& &u.od“ﬁg/"{ to = \’2_ -7_9 Wy o
= Spw e
EAGIGA M CnSidr Ha ;m ke ,Lg. )
A o shotts Bt ;Mﬂm
bw\— Awk M;I- :jo o~ v
o aree
Q7) Ifxis an integer, what is the smallest value of the expression x* —6x—167? 2
\et M= RE=G% -1k sk shatenks fok

Ha %r-"LV""fH
/ e j/u“-j.v‘.,,\ o5k s

\y= (-8 Yo +2) |
C Hee smasdltn ™
g $hx, M dmnrn ‘,e_

Ko overcephs ace 8 ond =2 b .
= i ; “ T a - _’_ﬁ
ONRS - 3\1mm6?fn92 ~x = &-?_—Z , A= B g epesnn,

L ‘MMJ clhudes et
“Ly= 3% (DI =-25

wnbh =% ws =& &F-

. Smalyest valwe of Keln—1t T8 =25, / d
_shudehs Wl waderFord ;Aw::ff(h
e iueﬁiwm WL ﬁgt‘*y o b



Section 5 — Revision & Trigonometry (15 marks)

Multiple Choice: Questions 1 to 4 (Circle one letter.)

Q1)  Which of the following is equivalent to % 4

A 33 ® s 3 x\3 _ A
i R % 2
Co —3 D. l O f{.@d&
3 3 o B
2 o4 7
Q@) simplify Lyt = o _ 4 _ @A) 4o
a-2 2-a 0. a1 S I | l
M LS T L % hy
& a*+4 B a®+4 7 i\J\C"r\t_:‘ \ﬁ-\il(_h‘ S '{
' a-2 ' a2—4 !4-..497"4""-\7v("
[ s calls
: d L :\G,ul L L&
g a2 @) a+2 * studab T
u.(i",i_t-r/’:

24 {L'\i'.‘ (Ve & }\.,Q (it’(H cite

Q3) In the figure, the equation of line 4B is y = —§x+ 10.
What is the area of the shaded portion in square units?

1 X=0, w=10

A :-‘(;L( C({-,» L

A 12 2 A s or 1O
30 i %303 w=0
& & o Bgisar b

e - )Oxb_
D. 100 Area = o

Q4) A square pyramid fits exactly on top of a cube to form a solid.

What is the volume of this solid? BT & N tr e
Vewoe=5%)25 gt B 5
@ 175 cm? i D) ‘/- [ 1
V _ _‘_-_, b _,-"“f;” i pvisine 1N Conye C y
B. 217 cm’ pyeaeed = 3”2 B L | 11em ™ot10
. | S scale
C. 225 cm® = 50
D. 275 cm? 4. Voluwn €
-— = k-"';w“‘ ,/ 1
— -5—0 +]f2_|7 ;‘wwscm‘w. ,,,,,,,,,,,,,,,,,,,,, W

= |15 ewm?



Q5) Each interior angle of a regular polygon is 165°. How many sides does this 2
polygon have?

A e sefring out ot
extersior o\mc)\f \gfo S 150 A The 3¢ A oL \

thr QuLaTie~s was NoF

N be ¢ 0.p SSdes = 300" - 24} S'Tcgf_? o s bend axd
e e

S NMeny -{;Qu‘ (‘LL{J (,JL'LL"H'
) And - chaek

Q6) Calculate the compound interest when $5000 is invested at 8% p.a. over 3 years 2
compounding quarterly. ~ S me. Shua Lt L

; 1" | :
A= gooo x (14 2 05') - S00oX (1.0t % (34121 vl B divid
?—"(I I‘ ,t"v\.. 4‘
- orapond mberesk = A2 - 5900 = §13412)
p and /L‘) r N\&LL.’ i
. _‘E,i..'..'\f-'i. L_]‘_ 4 *
| k:% (\-U(".L"-x. \_i‘
[ﬁ"‘*J r & v—(w‘\(:;

CO 7 \{\u inc

,t’,'\,‘\.Lf.'. " A) {

Q7) In the square pyramid shown, the side length of the
square is 16 cm, and the height of the pyramid is 26 cm.

Calculate the following:

a)  the angle the triangular face makes with the base (to the nearest degree) 2
_,\.n“ ,_9. — 29 % %L" AN S \ B (L L .(- 1 ‘\ O WAn L-\"t
2 2 o = 4an' 3
i = 72.% o
g % - 2 e Glj s ‘7{5 ["L' LS %UL: ({‘_\. Y _l:_'.l _(,...‘_; U C '
-~ = T13° O~ ¢ \() L
b) the angle the sloping edge makes with the base (to the nearest degree) 3
Z
d = i+ 16" ( ?w-\"r\agmmf—l-irco r@m)
&l W\)—i _ 26 = Fead 5 ualewds tonole
hh d . g '-I ‘l’i 7 )’_ [ ?7 A § 7(_.“',("-. "‘
Vo X = B P e ol
G . VP 8 11 r
A d= o484 ... - g
=2 Lo A= G0
c) the length of the sloping edge (to the nearest centimetre) 2

b\) ?\fﬁ\ﬁsm‘sa wm% o ’Y.\C’ '\7 < h( Cf;(J:,/v\_ d-‘,ﬁ
A
ﬁ ZC’ ’ﬂz":- 7_le_+ (8\1—;’> LY (,( C) /';:"‘1 4 (:}lr L c-""‘
8 x= \god , % >0 o &5

SoA=2EB0869 .., o kL
v A= 28 c ‘

End of Paper



