HORNSBY GIRLS HIGH SCHOOL

Mathematics Advanced

Year 11 Assessment 2 Term 2 2023

STUDENT NUMBER:

General Instructions Total marks — 53

e Reading Time — 5 minutes Section I Pages 2 —3

e Working Time — 60 minutes 5 marks

e Write using black pen Attempt Questions 1 — 5

* Calculators approved by NESA may be Allow about 8 minutes for this section
used Answer on the Objective Response Answer Sheet
e In Questions 6 — 11, show relevant provided

mathematical reasoning and/or

calculations Section I Pages 4 — 15

e Marks may be deducted for untidy and 48 marks
poorly arranged work Attempt Questions 6 -11

e Do not use correction fluid or tape Allow about 52 minutes for this section

¢ Do not remove this paper from the Write your answers in the space provided.
examination

e Students are permitted to refer to one
double-sided A4 page of handwritten

topic summaries which they prepared

prior this assessment

Question 1-5 6 7 8 9 10 11 Total

Total /5 /8 /9 /9 /8 /7 /7 /53

This assessment task constitutes 35% of the Preliminary Higher School Certificate Course School Assessment
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Section 1

5 marks

Attempt Questions 1 -5

Allow about 8 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 5

1 Which of the following is NOT equal to sin30°?
A. cos 60°
B. sin(-30")
C. —sin210’
D sin —
2 The graph of y = f (x) is shown on the number plane below.

y=r(x)

Which of the following could be the equation of this graph?

y=(x-D2-x)
y=x+D(x+ 2)3

y=(1-x)(x+ 2)*

oS Q0w »

y=>0+x)(x—- 2)3



What are the coordinates of the vertex of the parabola y = —(x —3)* +27?

A. 3,2)

B. (3,-2)
C. (=3,2)
D. (-3,-2)

The graph of a particular quadratic equation y = ax’ +bx + ¢ is a concave down parabola with
no x -intercepts. Which of the following gives the correct values for a and the discriminant, A ?

A. a>0,A>0
B. a>0,A<0
C. a<0,A>0
D. a<0,A<0

Let A(x) = f(g(x)) where the function f (x) is an even function and the function g (x) is an odd

function.

Which of the following statements is true?

A. h(x) is an even function.

B h(x) is an odd function.

C. h(x) is both an even and an odd function.
D h(x) is neither an even nor an odd function.

End of Section I



Section 11

50 marks

Attempt Questions 6-11

Allow about 52 minutes for this section

Question 6 (8 marks)

(a) Find the exact value of sin120°.
. Sr
(b) Find the exact value of cosT.

() A ship sails from a point O due north for 8 km to a point N, and then sails due east
for 12 km to a point £. What is the bearing of O from E, to the nearest degree?

N E
NOT TO
SCALE

Question 6 continues on page 5
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(d) Simplify tan (27 - 6)

(e)

NOT TO

5cm A SCALE

35° 0

Find the size of ZACB correct to the nearest degree.

End of Question 6



Question 7 (9 marks)

(a) In the diagram AB=3m, AC=3m and BC=4m.
The point D on AC is such that AD=2m.

A

2m
SCALE
D
B
C
4m
(1) Find the value of ZA4, to the nearest minute.

Question 7 continues on page 7
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(b) A plane is travelling at a constant speed of 600 km/h. At a certain instant it is directly

overhead. Twelve seconds later, its angle of elevation is 68°.
Find the height of the plane above the ground to the nearest metre.

End of Question 7



Question 8 (9 marks)

(a) Given that f(x)=x" and g(x) = Jx , state the domain of f(g(x)).

(b) Find the equation of the cubic function f(x) = kx* + ¢ if it passes through the point (-1, 2)

and has y intercept —3.

(c) Find the points of intersection of the graphs of y = x> —x and y =2x-2.

Question 8 continues on page 9
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(d) Find the points of intersection of the graphs of 4x -3y =22 and 3x+4y =29.

End of Question 8



Question 9 (8 marks)

(a) Solve

1—4—1:0.
3

(b) A (-1, 3) is a vertex of the rectangle ABCD whose side 4D has equation x+2y—-5=0.
Find the equation of the side AB.

Question 9 continues on Page 11
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Question 9 (continued)
(c) (1) If f(x):;zjtl, find £(3).
x—

(i1) State the domain of the function f(x) = ;2 +1.
X

(ii1))  Sketch the graph of the function f(x) = ;2 +1, showing the x and y intercepts
x —

and the equations of any asymptotes.

End of Question 9
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Question 10 (7 marks)
(a) The SRC are selling daffodils for $5 each. They buy the daffodils for $3 each and have
other costs of $100. The equation for their sales, S, in terms of x, where x is the total
number of daffodils (all daffodils are sold) is S = 5x.

(1) Write an equation for their costs, C, in terms of x.

(i1) Find the number of daffodils at the break-even point.

Question 10 continues on page 13
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Question 10 (continued)

(b) In the circle below with centre O, radius » cm, and angle at the centre of the shaded sector
0 radians, the perimeter of the shaded sector is 14 cm and its area is 12 cm?.

NOT TO
SCALE

()  Show that 0= 272"
r
4
(11) Show that 6 = =

End of Question 10
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Question 11 (7 marks)

(a) The area, A, of a pizza slice varies inversely with the number of slices, n, into
which it is cut. When it is cut into 8 slices, the area of each slice is 88 cm?>.

(1) Find the equation relating 4 and n.

Question 11 continues on page 15
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Question 11 (continued)

(b) Alex walks along a straight road on level ground. At one point, 4, a tower is noticed
on a bearing of 053°, with an angle of elevation of 21°. After Alex walks a further 230 m
to a point B, the tower is on a bearing of 342° with an angle of elevation of 26°.
Let the base of the tower be the point O and the top of the tower be the point 7.

T
0
4 B
(1) State the size of ZAOB.
(11) Find the height of the tower correct to the nearest metre.
END OF PAPER
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Mathematics
Advanced

Year 11 Assessment 2
Term 2 2023

STUDENT NUMBER:

Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section
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 ) 8 (D) 9
A O B @® cO D O

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

A @ B W c O D O

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.

correct

/

A B @ c O D O
1. AO BO cO bpO
2. AO BO cO bpO
3 AO BO ¢cO bpO
4. AO BO cO bpO
5 AO BO cO bpO
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Attempt Questions 1 - 5

Allow about 8 minutes for this section
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Section I

5 marks

Attempt Questions 1 -5

Allow about 8 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 5

1 Which of the following is NOT equal to sin30°?
A. eogb0® - <ia 20
‘/B.} sin(—30°) - sin30’
(o
C. ~gin210° = = (-sin30) 34 quad
D. sins—)Tr - s!n'T—g - sl 30
6
2 The graph of y = f(x) is shown on the number plane below.

iﬁh=f?(xw
’ ‘;

——
n

5 [: o
[T
|

Which of the following could be the equation of this graph?

4

A. M= (x_l)(z_x)3 (g ave Ao A - =M
o 3 . A (;i B or D
B. y=x+1)(x+2) »
= hehaves (ke o dwble ok ==&
( » — 1____ 3 he ¢ g
(€D y=Q-x)(x+2) o

D. y=>0+x)(x-2)



What are the coordinates of the vertex of the parabola y = —(x—3)" +27?

(&) G2
: (3,-2)
(_39 2)

U 0w

(_39 - 2)

D

- L

™~

/

5 < /
The graph of a particular quadratic equation y = ax” +bx + ¢ is a concave down parabola with no x
intercepts. Which of the following gives the correct values for a and the discriminant, A ?

A. a>0,A>0
B. a>0,A<0
C. a<0,A>0

(@ a<0,A<0

Let 4(x) = f(g(x)) where the function f(x) is an even function and the function g(x)is an odd
function.

Which of the following statements is true? (= € g (1)
\ = gl - C « - v \
@ h(x)is an even function. iy ) (j fod )
l " f_: (__ a f'zls/\ 3"nr;¢_ "
h(x) is an odd function. J qGe) sede
C.  h(x)isboth an even and an odd function. b-x)= £(q®) s bod
h(x) is neither an even nor an odd function. o (—) = bfs) o, in)is
eve -\
End of Section I Q&1 B
. L.
3 A
4 D
s A



Section 11

50 marks

Attempt Questions 6-11

Allow about 52 minutes for this section

Question 6 (8 marks)

S A 1
(a) Find the exact value of sin120°. i 2 = v EBL 1

------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

(b) Find the exact value of COSSTJT. 7 s A, Eﬁ- 1

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-------------------------------------------------------------------------------------------------------
------------------------------------------------

---------------------------------------------------------------------------------------------------------

(c) A ship sails from a point O due north for 8 km to a point N, and then sails due east
for 12 km to a point £E. What is the bearing of O from E, to the nearest degree?

2
N 12 Ve Ia
) oA r/
D few NOT TO
SCALE
O
2 _ =2
TUUTTUTRN v - e U R SSURRRRN
..................... T X S Sy (oL e S
...................... B B i o angle

---------------------------------------------------------------------------------------------------------

4 go,,{ sRoleds _(‘_—f\ja‘{’



(d)

(e)

X
Simplify tan(27 —0) T

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

A
NOT TO
5cm 4 cm SCALE
35° e
B C
Find the size of ZACB correct to the nearest degree.
st O sl 35
............... ol FPREBEEREE, LB - SRR R R
S = 4
............. G]‘/‘\B_—... 5835 i
4
SO ... 00 < S )3 N xRN
6 = 45 .%049214 - I1%0° - 45.8
6= 46" o 134 (

---------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

End of Question 6



Question 7

(9 marks)
(a) In the diagram AB =3 m, AC =3 mand BC =4 m.
The point D on AC is such that AD =2 m.
NOT TO
SCALE
(i) Find the value of Z4, to the nearest minute
e s SOE LS B = 4
................................. b forn comect applicanos
..................... T o of.(00ine Reik
)R
R LTI R P sesnsnreasasnensasasseserens
= —l'g A ()\f’\/\(—’f‘:k\\j (k\'_u\,&'_,\,»\_:ct\ .
e e L R g DT ey e g SRR T
............ S e Blersssessissnsiscssssinnsississasssssassssnssnstosssssssasesssssesssans
.................... Az 3302002978, 58330 »
llllllllllllll AL . .i\-j‘_-e.':.,;é.:-:;-'t:.‘}\./'\'—:‘;’!\:cr—:\{l' ‘~$
H-c\w?fe‘ "
(i1) Calculate the length of BD, correct to 2 decimal places. 2
.......... B 3 20 302005 A
................. e S S - IO SO NSO
......... = (% - _!(_11_ > C\{*-V\e,f‘n'\,k,_} henre. WL \
g ! y A ~
........... oo Je )
SO -2 > SO et 1. W SOOI Lo U
............ BY T2 4 5ks02ss...
............. BD T 3.4z kL 2desinal plaees L
(1i1) Find the area of A4BD , correct to 2 decimal places. 2
Ve = 1‘;3\:21‘_\.:/-\4[\
....................................................................................... asncacanensnenens
.................... A 10 b K oM. N s FOUR
..................... P B IBDONER. i snsinasnsnmannsnnnsanisannnssisns esamsiniins
...................... I s TR T ot D ko1
, i
e MC"AUQ»’/‘\(* oveen O R—‘ A\r\% o .

Question 7 continues on page 7
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(b)

A plane is travelling at a constant speed of 600 km/h. At a certain instant it is directly

overhead. Twelve seconds later, its angle of elevation is 68°.
Find the height of the plane above the ground to the nearest metre.

2ZUnA = 2000~
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ssesssne

g Clcncnl.lllll.l.cz;llm..ol.l.l-'....t-tncll.l-.n..‘..u..--n..---u-.-.-.uu.-....|....'.'.'....'
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sssssssssssssssse L R R T Ty
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L e T
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o
4 L\i\.f/:*:}r»jd&:.e\..r.\.q;\:..p.\m-.f:a..cm .. B 5 < I 4 IR,
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e Ciu

sescsssens

sssaesss

sessssses
seseseses
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esssseses
ssssssses
sssssssns
sessssses
sssssssss
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esssnsene
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c
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L D - - &
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seseesiidesestuisteiittiupiisisearisttnitiinesetatene
°
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P800t s b e 0N B0 ER 0NN 0EN00 0000000 EsNs000NteNs 000 E000e0cE00000s000000000000000s000s00000008S S

.i‘.’.\.‘.f‘:::;)..c.cr:;\ckwu‘* ek e Asonasa . w2a 8. 9.

L e N T T L T T sessesesse
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End of Question 7
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Question 8 (9 marks)

(a) Given that f(x)=x" and g(x)=\/;,state the domain of f(g(x)). 1
DL allvedtin D:u>» 0
. . b M 2.0
Moty did red™ know how te Red =
dormann .
(b) Find the equation of the cubic function f(x) =kx* + ¢ if it passes through the point (-1, 2)
and has y intercept —3. 2
Lguinterceptn L prsses thenah (LD,
....... B o om0 00 i B
.............................. I
s L B R S D
fasses Hnrough (-1, 2
L o BN T L
.......................... . T -
£ == g \
SO, X FON=. 2523,
W!-Ol Mw&l-
s a when oh-do. X waed |
S0 o fd ko when I S ST
() Find the points of intersection of the graphs of y =x* —x and y =2x—-2. & L petitey
............ B e o o o SR R W A S SRR R AR
4 S 5"‘ s 8 W | fo 'MTL’\DJ .('O;IL' do «+ i’LP“fC:xl‘j)
............ R 1€ et ) NSO
............ o T ok SOOI ..o - 4. ., S5 ors SOOI
=i =0
........ T, points o Unkesection | are. (Zund.and. (oo,
............................................................... 0 Soth st gl uteng

---------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------

»
---------------------------------------------------------------------------------------------------------

Question 8 continues on page 9
8



(d) Find the points of intersection of the graphs of 4x -3y =22 and 3x+4y =29.

.......... B T B Bl o e iras e ————
- S it Wl B ok £
Ox328 122 - 39 268, B isisrmmsmserssmsassasssssssassanss
@,‘f}..—:. A V2 x ‘-‘bj = 1 | for et cd
@'@ ’2."53 SO
-
ngD = 2 into :2—
3w+ 4y =29
......................... el S S —
2y + € =29
errernrernnesnrsrens 3B e bbb
W =] {
Point ofintersecton 3s (1,2
\
mOI d{l‘-‘l wd_ﬂ.
A—sa.u\ S an vdw*& wilhan gonat
................................................... q W T o g i ey el N
........................................................................ . s‘;w“a\\ ool
End of Question 8



Question 9 (8 marks) O*"’ e ) oW
x R IR Y 4
(a) Solve ——2‘—1:0 50 0 ¢ 2
L =1 N RO G od - O
2 _ RARl V8 -
......... 5 DB 0 N TN, ... . v 90 RO
....... N - A - GO Y . NS
2L 1
........ S <ol RO . - -~ .. .
B s - T S, (AR e,
cevensnesrsnsnsasssnsaersansssnsasssnsrsronsrsasssssessarsnsnesiGennisctsDiee Drerererersrerassiserasne
(b) A (-1, 3) is a vertex of the rectangle ABCD whose side AD has equation x+2y-5=0.
Find the equation of the side A4B. 2
SO .- .. Rt Wit = O
.............. o R W L ——
................ B e X N S
............... D gt Eoere B BUE AD L AR adjacent sldos of o ectangle
................................................................................................... pare 2
" 2 XS -
IR oAT. | - S : W\ym%ﬁk’wt(ﬂ L2
D, G2 e
............................................................................ 90 om0
) ) o 20
renn ERLEII0 LA s SRR LYW o
................ ek MO YN 00 ) S
.............. T T e tous OO
coerreerenreen DI BLE 2B D s s
ﬂ -~ 3 = 2w+
i = 2K S o~ T S i =0

-------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

Question 9 continues on Page 11
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Question 9 (continued)

(c) (1) If f(x)=%+1,ﬁnd f(3). 1
% —

............. £z Tt Genacelly el dons
...................... LIS, B R TN  METE S
OO 5. e OO

i W, et dlonl
(ii))  State the domain of the function f (x)=%+1. (A&f“‘ﬁ(lhu,\ 1
.............. LTI AR % SR I -0 D SN 1) N

(iii)  Sketch the graph of the function f(x) = %— +1, showing the x and y intercepts
x —

and the equations of any asymptotes. 2
L Rk
s '
;
3 11‘
\
2 ‘\s. (31 1’)
VRN S S S B I e = "
~——]_ "
“+3
p 0 ~ s
-5 -4 3 2 1 0 \ 3 4 5 6 7 " Ve
1 l‘? N {) L4
| i e P Ly.k, W
\ | do i fAudlen Ty 3
) F O IRV YRy (ed @
, o 0 | qaud westoteg
e 1 AL 72 B = o ~ C'!-"V” MK
) (ofeectly |
< (.-'H‘Oo\ w toex LL,‘“fg
> v st [15-*— e
v M
AT - ) '\
oy %y
= = -.‘L»rtr ( =i e
‘1\ l\:‘# YL' '
: L a eyl
End of Question 9 W 00N a8
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Question 10 (7 marks)

(a) The SRC are selling daffodils for $5 each. They buy the daffodils for $3 each and have
other costs of $100. The equation for their sales, S, in terms of x, where x is the total
number of daffodils (all daffodils are sold) is S = 5x.

(1) Write an equation for their costs, C, in terms of x. 1
£ 2 B $100 Done, el by most shuokiars
(i)  Find the number of daffodils at the break-even point. 1
Saaw = 3Ix +100 Some studints had notdee
STV . -1 . OO B A AR i g s tTen
x = S0

-------------------------------------------------------------------------------------------------------

Question 10 continues on page 13
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Question 10

(b)

(continued)

In the circle below with centre O, radius » cm, and angle at the centre of the shaded sector
@ radians, the perimeter of the shaded sector is 14 cm and its area is 12 cm?.

NOT TO
SCALE

(1) Show that 6 = L : 1

¥

A N R N R R R T YT T ™™

= 2r 4+ O = 4 {,t(‘(_—,

L Y Y R R RN R TR E] R R

& = 14-2r

A R N I A I S S S A

6= |4 -2 O = (4-2r Ve i sufficientfor &
PO PPN ININNLINEEIOERREEBRBRBRERS D'Uu."ll'.I.Dl..l.l..l.lll.'--DU.I.I'I‘A“J“‘J..IIl.ll..lll....l--.-.'
' VT

1
‘chowe Frat ques Hom

L A T T RN TR TR R N T I R R

(i1) Show that @ = 24 1

rl

DC.I.D..l.l.Illll.ll.l.l.tti----.--l.lC'..ll..'..l.ll.lCODQl-.---.UOIOOCIOQQIQICCICDCIDQl'l...l-l‘ ----- .o

- P P ‘
A = ¢ 9 = & ~\)Ufﬁ ( wre 13\3.’-1(_‘.‘.—" Stu TS
LEN ] L] r-l— EB N ;L‘P LN

0 = 24

LR N R o I mmmm T

~ T
¢

LR O

(i11)  Find the possible values of the radius of the circle. 3

4~ 2~ 24

- il SO~ atvhants had wo P deo
.I-...‘...l.'...l.l...l..l...l....l'."..ll..I...l.II.I.I"'..'..l...l..‘."..-..I...'ll..l.l.l.l....l.ll
t |4 - l-’B = 24 v L « 20 how to approccn "”lf\sr‘fuks"‘b\
*eescsssessvscennne secseee l.'..ll.lll..ht-l..u..o.ouou..l.ll.l..llll.‘!Il-ul.--oo.-u.uru#..uclooclllll
= &

+ied to Svwshihufe Tt

)
R N R R eI I T, T ™

(4’\-’ ‘-'2—/ = )-A ,Lsul‘f‘ Lg\_ “ Pl F(q ) O (.,) e

t..l-.-u-uluo...lu.!.i..o..l.l.l..ll.l'n.-.---v....'.iu.l.lc.Dl.lo.nl...t---'u".uo...u'uill.‘lil...lll..

O = 2r -4 42 4 ‘o lako an gguatten Lo, HAL

R

e 2 ( - i 4.,1.\ Cavml pev ” \,L/L-\"{_b\ tecds

A e

O = 2 (.f— "‘;3(# - "f'\ A - Ml

R I e e I Imm I,

r = ’-2)C.\V\ o 4’&-"\/\

R A N N RN R NN RN Y R R R R R R R e

End of Question 10
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Question 11

(7 marks)

(a) The area, 4, of a pizza slice varies inversely with the number of slices, n, into
which it is cut. When it is cut into 8 slices, the area of each slice is 88 cm?.

(1) Find the equation relating 4 and ». 1
................ OO . s 5.t b N
A = -E—— P\,O\uuj@,f\-i'e’\/; SOme ‘3‘\‘\(,{0/\/4@
- i "\ A \ n /
................ - “?&‘d‘f\@*‘fﬁ&{ﬂawmwwﬂ\)
.................. R0 B -
................... B2 T2 sttt st enes
' i)
.................................................. A—"'&’\
(i1) What is the area of one pizza slice when it is cut into 10 slices? 1
TR R L LA I R T LRI PO CUTI BRSNS H '\-l'a ......... }(ﬂ
............. WD Z e e T g WM 00
OO OO - = o o/ OO < ellow, o exen
‘ A ]
were. ellowed “edpe
“ew . . . 2
(iii))  How many slices are there if each slice has an area of }OO 57 em-, 1
PP R P3 Y ¥ SXPITI TIPS l {( B
Wienw A = 0057 (o5 = A ﬁ't'b o wek
R R R R R R T T T T TN I-n---nc--o------.--------.----n'-c;n; --------------------
NG e ST 1iow I it
16 o5 ; i — 1 &
LNOOT T 18 AT SOOXTT B 2022032052, 00 €
{ Y S Q X . @"—t 7T 198
A W s Kool SO AN RV L=L X ST DAY I (1

f«\.(}-ifgﬁx {-‘-r —“tureq amel
L(’ s aQ~ al{-a T \tbﬂ‘\_ l()tu "
h.e{' g %{:\g i"\/\/L(Q.("QQL (/ 3 a)‘b e a 2 b l‘,")/
= b X

Question 11 continues on page 15
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Question 11 (continued)

(b) Alex walks along a straight road on level ground. At one point, 4, a tower is noticed
on a bearing of 053°, with an angle of elevation of 21°. After Alex walks a further 230 m

to a point B, the tower is on a bearing of 342° with an angle of elevation of 26°.
Let the base of the tower be the point O and the top of the tower be the point 7.
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(ii) Find the height of the tower correct to the nearest metre.
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