BAULKHAM HILLS
S
o

¢
=77

BAULKHAM HILLS
HIGH SCHOOL

2020

YEAR 11 YEARLY
EXAMINATION

Mathematics Advanced

General e Reading time — 10 minutes
Instructions

e Working time — 2 hours

e Write using black pen

e NESA approved calculators may be used
e A reference sheet is provided

e In Questions 11 — 31, show relevant mathematical reasoning
and/or calculations

Total marks: Section I — 10 marks (pages 2-5)

73

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

Section II — 63 marks (Answer Booklet pages 4—16)
e Attempt Questions 11 — 31

e Allow about 1 hour and 45 minutes for this section




Section 1

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

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

28-m?
1 What is the value of \/ 5:

correct to 2 significant figures?

A. 1.8
B: 1.84
C. 1.85
D 1.9

2 What type of relation is shown?

Domain Range

A. One to one
B. One to many
C. Many to one

D. Many to many



3

4

Which of the following statements is true about the following function?

_.5 —t—
~10 T
A. The function is neither continuous nor differentiable at x = 2.
B. The function is continuous but not differentiable at x = 2.
C. The function is differentiable but not continuous at x = 2.
D. The function is both continuous and differentiable at x = 2.
9
Given that cosecff = — P and that tanf8 < 0, what is the value of cosf3?
n 9
' V106
B, _Vs6
9
c. Y56
9
B 9
- 106




Iflog, x = 3 and log, ¥ = 5, what is the value of log, (xy?)?

A. 8
B 13
C 28
D 75

What is the minimum value of the function f(x) = 2x? — 4x + 1?

A. —2
B. —il.
: 1
D. 2

1
What is the natural domain of f(x) = Wrwwry

A. x<—-3andx >3

B. x<—-3andx =3
C. —-3<x<3
D. —3<x<3



10

(1+cosx)(1—-cosx) o

Which of the following is an equivalent expression for

six
A. tan®x
B.  cot’x
C. cosec?x
D. 1

If f(x) = x% — 2x and g(x) = Vx + 1, what is g(f (x))?
A (Vx+1)(x%-2x)
B. x+1-2Vx+1

C. VxZ—-x+1

D. |x — 1|

Which of the following functions is not even?

A. f(x) =+x2-1
1

B f@)= 1+ x2

C, f(x) = cosecx

D. f(x) = cosx

End of Section I
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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@ CO DO

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

A @D Bx cO 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.

A
A x B * CO DO
Start

Hre® 1. AO BO cO pDO 6 A0 BO cO bnO
2. AO BO ¢cO npO 7.AO BO cO nO
3. AO BO cO O 8 AO BO cO nO
4. AQ BO cO npQO 9. A0 BO cO nO
5. A QO BO cO npQO 10.AO BO cO nO




2020 Year 11 Yearly Examination
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Section Il Answer Booklet

63 marks
Attempt Questions 11 - 31
Allow about 1 hour and 45 minutes for this section

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

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

e Extra writing space is provided at the back of this booklet. If
you use this space, clearly indicate which question you are
answering.




Question 11 (2 marks)

x—1

x+1
Express

—— as a single fraction in its simplest form.
x2—x x%4x

................. csbssesssase s I )
............... D sevaa R T R R S I I )
........ R R R R R R R R R R R R N R R R R L e i R S )
................................................................................ R ]
Basaans e D I A I R I R T I S R R sasassa s R
D R R L R R R T A D I
R A I A ) R I I I A LR ..

Question 12 (2 marks)

3vV2-2V3 |
m in the form a + b\/g.

.................................... i A O A T AT R LN S WA 5 A
e U — A U —
A R A AR N 4 g 5 S B SR T Y TP A S SR ST s
et e e e ot S e e e
...............................................
........................... R S A TR A P RS SRR S S B R E B TS SRR e S s
T et S e e e e e T
.

Question 13 (2 marks)

Solve |x — 4| = 7.

..........
P B RN A R A T R R AR R o K SRS A T SRR
.........
.....
................................................................... S —



Question 14 (6 marks)

Differentiate with respect to x.

@ 1

(b) (1-5x)*

(C) er




Question 15 (2 marks)

Find the equation of the tangent to the curve y = x2 + 1 at the point (2, 5).

......................................................................................................
......................................................................................................
......................................................................................................
------------------------------------------------------------------------------------------------------
......................................................................................................
......................................................................................................

Question 16 (3 marks)

The table below shows a discrete probability distribution for a random variable X,

where k is a constant.

X 0 1 2 3 4

P(X=x) 0.2 0.1 2k 3k 0.3

(a) Find the value of k.

(b) Find P(X = 1).

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



Question 17 (4 marks)

A pair of fair 6-sided die are rolled. The number of sixes showing is represented by a
random variable X with the following probability distribution.

X 0 1
25 5 1
p(x) 36 18 36

(a) Show that the expected value E(X) is §

(b) Hence, or otherwise, find Var(X), correct to 2 decimal places.
(c) Hence, find the standard deviation, correct to 2 decimal places.

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

Question 18 (2 marks)

Two identical biased coins are tossed together, and the number of heads showing is
recorded. After a large number of trials, it is observed that the probability that both
coins land showing heads is 0.64.

What is the experimental probability that both coins land showing tails?

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

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



Question 19 (3 marks)

Solve 2sin’x —1 =0 for 0 < x < 2.

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

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

Question 20 (2 marks)

If f(x) = x? + x, find its first derivative by using the first principles formula:

fx+h) - fx)
h

, :
f'(x) = lim

h-0
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................

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



Question 21 (2 marks)

A circle is given by the equation x? + y2 + 6x — 8y = 0.
Find the centre and radius of this circle.

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

Question 22 (3 marks)

Find the value of x, correct to 2 decimal places.

A

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

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

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

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

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

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

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

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

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



Question 23 (2 marks)

The graph of the function below is of the form y = |x + b| + ¢, where b and ¢ are

constants.

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

Question 24 (3 marks)
Solve 4* — 10(2%) + 24 = 0.

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

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

- -



Question 25 (2 marks)

4Mm_q
2m—1q’

Simplify

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

Question 26 (4 marks)

2x+3 1
(a) Show that Al Z—E.

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

+3 ; ;
(b) Hence sketch the graph of y = ——, showing all intercepts and asymptotes.

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

— =




Question 27 (2 marks)

Express 2 sin(180° — a) + cos(90° — a) in terms of sin a.

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

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

Question 28 (4 marks)

The diagram shows a circle with centre O and radius 2 centimetres. The points 4 and B
lie on the circumference of the circle and ZAOB = 6.

i T

— .

- ~
// > A
1/ - /"\
( %{ /] NOT TO
\ SCALE

\
.

(@  There are two possible values of 8 in radians, for which the area of AAOB is V3
square centimetres. One value is -Z— Find the other value.

/
lf /
e
\M,,‘M____,,,'

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

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

3
segment bounded by the chord AB and the arc 4AB.

(b)  Suppose that 8 = . Find the exact area, in square centimetres, of the minor

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

— [ —



Question 29 (3 marks)

For events 4 and B from a given sample space, P(A|B) = § and P(B|A) = % Let
P(ANnB) =p.

(@) Find P(A) in terms of p.

................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
(b) Find P(A N B) in terms of p.
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................

................................................................................................
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Question 30 (5 marks)

Consider the polynomial g(x) = (2 — x)(x + 2)2.

(a)

(b)

(c)

What is the degree of the polynomial?

Draw a neat sketch of g(x) = (2 — x)(x + 2)?, showing all x and y intercepts.

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

For what values of x is g(x) < 0?

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

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

— 14—
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Question 31 (5 marks)

In the diagram AC = x,BC = yand TC = h.

2ATB = 0,4TAC = a and 4TBC = (3. There are three right angles at C as shown.

hZ

(b) Show that cosf = T ey

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

Question 31 continues on page 19

—15—




(c) Hence show that sinasinf = cos6.

........ T T e e & L F T I R T
................................................................................. sassaassannenn
................................................................. B T I O S P P e R T
O R I I B reans
........................................................................... sessasssrneanans .

.............. R T T T T e e L AR
I R R R I T Besnssaas Besnasnnane Besrsarnens " R
.......... Besasrrerranae R R

End of paper
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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 2

What is the value of il correct to 2 significant figures?
Q) 1.8
polll R
C. 1.85
D. 1.8

2 What type of relation is shown?

Domain Range
-1
0 > 3
~h,
1 > 5
2 1§
3 21

One to one
One to many

Many to one

.U@w.>

Many to many



3 Which of the following statements is true about the following function?

A.
®
C.

_10 1+

The function is neither continuous nor differentiable at x = 2.

The function is continuous but not differentiable at x = 2.

The function is differentiable but not continuous at x = 2.

D. The function is both continuous and differentiable at x = 2.
4 Given that cosecff = — S and that tanf < 0, what is the value of cos8?
& 9
' V106 o B ¥ pet-
i T c’
B. _Y%6
9 7£] ooy
V56 e S & 13
@ 5 Jog /
9 Cos [}z bk
D. —— 9
106



Iflog, x = 3 and log, y = 5, what is the value of log,, (xy?)?

A. 8

@ 13 :(D(jia =+ Z(of)btj
c. 28 s 1 2(5)
D. 75 = 13

What is the minimum value of the function f(x) = 2x? — 4x + 1?

A. _2 b
. 5 troq - -
® - o 6yt 3
' _
c. 1 "
=
D. 2 S0 = Y - $t
= =)
1
. . o f)
What is the natural domain of f(x) T |
@ x<-3andx >3 -9 790
B. x<-3andx =3 (14'3)()('3‘)70
C. -3 <x<3
D. -3<x<3




(1+cosx)(1—cosx) 5

8  Which of the following is an equivalent expression for

sinZx
A. tan’x
2 - '-— (0517‘
B. cot°x T e—
$in et
C. cosec?x =~ Giatn
§en
® -
-
4 If f(x) = x* — 2x and g(x) = Vx + 1, what is g(f (x))?
A. Vx +1)(x? — 2x) ,
( 9 (£Go) = J()r“‘-'b«.)"ﬂ

B. x+1-2vx+1 = m
J G-
C. Jx2—x+1 S ey

op

10 Which of the following functions is not even?

A f@)=Vx?-1

B f(x)=1+x2

@ f(x) = cosecx

D. f(x) = cosx

End of Section I

—5—



2020

Year 11 Yearly Examination

Mathematics Advanced

Section Il Answer Booklet

63 marks
Attempt Questions 11 — 31
Allow about 1 hour and 45 minutes for this section

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

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

e Extra writing space is provided at the back of this booklet. If
you use this space, clearly indicate which question you are
answering.




Question 11 (2 marks)

x—1 ; T
Express ——— — —— as a single fraction in its simplest form. 2
x2-x  x%+x
.................. 5 _H)(“
................. AT TN A e EPUC Providles ot e o lution
(1) (=1 = et Y (=) N . ‘ .
............ = .n.(.“_'J(M-tb)!mMUH‘”"" Gpréct preghesies
T S DR T ek St R : ) oo idor
........................ m(xw')(v«-ﬂ)w'#“e Framg i P
7!.4
............. S IS NEE .

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

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

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

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

Question 12 (2 marks)

3v2-2v3 | 2
Express aioy3 B the form a + bv/6.

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

BT e\ E e AT S (8- I Atfempts o cationids
..................................................... 3o -1rle by ong e Gyt

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

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

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

Question 13 (2 marks)

Solve |[x — 4| = 7. 2
-4z 7 ) N~ T -
e O XIS T Prondes corrert Solution.
xz e 3 [ M1 (orrectly sl vey ane cuse.

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

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




Question 14 (6 marks)

Differentiate with respect to x.

@ L ,,
\/F ‘—bﬁ_ (-._':) _ 9_&_ )('1.)
dre )3 ) T dx
T Y TACIU TN TS
e 2 T e THINELLL

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

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

® a-s0*

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

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

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

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

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

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

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

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

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

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

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

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

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

2

.ZJA’H(; ﬂ’c}in’) [g"rr&'f SJ(,“((}M.

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

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

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

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

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

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

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

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

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

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

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

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

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



Question 15 (2 marks)

Find the equation of the tangent to the curve y = x2 + 1 at the point (2, 5). 2

TR B0 - OO SRS LI Prowdles oreeef cobuction

e XL Y T ) | ez Obes corect grudiiat
el L\‘f NT L s Lf

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

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

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

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

Question 16 (3 marks)

The table below shows a discrete probability distribution for a random variable X, whee Iy a consfant

by 0 1 2 3 4
P(X=x) 0.2 0.1 2k 3k 0.3
(a) Find the value of £. 2
............................. Q:xto MBI 032 M Prvides et sdudin
............................. e S QY g Olfeing < comeet
................................................ Kol @88 oo Pobohility Stafemeat o
Color @r i,
(b) FindP(X =2 1). 1
i- 0.1z 0.4 (mic: Proviifies cortrf solufon:

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

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

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

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




Question 17 (4 marks)

A pair of fair 6-sided die are rolled. The number of sixes showing is represented by a
random variable X with the following probability distribution.

X 0 1 2
25 5 1
X = —_— —
25 36 18 36
1
(a) Show that the expected value E(X) is 7 1
7 : L s :
............. ECX) 2 2X 36 £ IX TR0 D e MG Frocides comed  proct.
(b) Find Var(X), corcecs to 2 deciamcl pluces. 2
" ) .
............. Ver 00z (x5 ¢ (X7 %)= (30
......................... 2 O TN e 200G Frovides orest solution,
......................... 2O 2K UG Atfempts o il st
................................................................................... wsing, g correct mefbad.
(c) Hence, find the standard deviation, correct to 2 decimal places. 1
R L% 2 S ST
............................ ROaS e AN Provides corcect solition,
Question 18 (2 marks)
Two identical biased coins are tossed together, and the number of heads showing is 2

recorded. After a large number of trials, it is observed that the probability that both

coins land showing heads is 0.64.

What is the experimental probability that both coins land showing tails?
Py x AUH) = o6y

& FCH) = 0§ Liow e ()mwdéi (o ertrt polamtion,

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

- 10—



Question 19 (3 marks)

Solve 2sin’x —1 =0 for 0 < x < 27. 3

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

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

........ SO TAT 3PN Pragdes t corrdt eluctions
1
................................ R T L Proediey Teocred selutions
................. X0 ol 4 guadets UG Obfaiy an equatia o sinx
, Ti n w7 s
........................ Xz R R R E s = TR
Question 20 (2 marks)
If f(x) = x* + x, find its first derivative by using the first principles formula: 2
fx+h) = f(x)
"(x) =lim
f(x) = lim A

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

WTTI———— T o SO .. S

- i‘:;a [T r»im -2 %
................................ s A ARt i faides wirnct 2ol
................................ R AR I L St el i
................................. T 2O A s Fint pri s el
.................................. 222 e Bt it otuton enboried

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

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

—11-




Question 21 (2 marks)

A circle is given by the equation x% + y% + 6x — 8y = 0. 2

Find the centre and radius of this circle.

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

................ O™ (g )T 2 08 S Ponides o Gt i,
............. LGt A g 22N 0 Bendes et it o rudiss.
................. —CQ/"(NQ'B'L‘)
Z Radius v §

Question 22 (3 marks)
Find the value of x, correct to 2 decimal places. 3

A

X

] 125° 28°

B D 4 15cm »C
......................... I e ..
...... I BANC, oty TS e e et selaten

, I LN b S ]
.................... D‘L"iaivw"‘?"\‘“‘"’atvﬂ" try
DA « . \
...... [ AR LTI ST e L8, ExprEsga Tasdlving
v 5 ALY —
............................. 2.<..:...C.'..,z...‘:.@:v....)ﬁ.?..‘...‘.f..............[.V.“.!é:-..Q’?:ﬁ’:".".z.:‘:..‘f{f'““‘ 5'ae
e A2 706, rode | Qquation
2 02T e

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

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

—-12 —



Question 23 (2 marks)

The graph of the function below is of the form y = |x + b| + ¢, where b and ¢ are 2

constants as shown.

< X
10 2 3 4 5
1
What are the values of b and ¢?
..................... et 2 o g o Comect soleatin
................... b= -2, <l . (i< dond ifigs one cormect (onttet
Question 24 (3 marks)
Solve 4* — 10(2%) + 24 = 0. 3
......................... 0t T L
................ a0tk e oSG (o Fonds bt sl
.......................... (w-e)(ag)ze MRS (ermedtly Fnds o Solatin
...................... ozt b . [ 1€ 7 (ornackly dhfains « e epenn
..................... ’11"(,1:6’(“Mﬂ‘obmw‘ﬂvﬂ" it T
nt(@j;,é ............... gusdrut, Formedn

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

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

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

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

......................................................................................................
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Question 25 (2 marks)

m_
Simplify ——. 2
Zm_l — : m ]’
= (")~
............. 17— 1t FProvides eract Solaction,
v
................................. = Q7= g Rewries e (17)
- i
.......................................... e,
................................. IO W AU
Question 26 (4 marks)
2x+3 1 1

(a) Show that = 2—-——
x+2 . x+2 2 C"’FL)-'

R - 9 L
....................................... S N
................................... Ui frocdes comraef ook
2473
T e

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

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

2x+3 . .
b) Hence sketch the graph of y = N showing all intercepts and as totes. 3
grap. Y=%7 g P ymp
_; -

Wha, >z L9.= = D [ Dbt S Proadty goeocf siceteh,
Whin Y=o 0% L7 % =3 0w TN fro iy cunrut witn Lareect iTRRAREES
............ ‘...../...i.................. ...............’.’.’....................................... %L(Ot.(j“nﬂ“l’o‘fﬂs

X B YT ":{_ {™my¢. ﬂ/ng;((/, Cnrv@ beidn corredf
{n€aeopts ar "’Lsgf",d*(aw 5.
Y
7™
= 1 vl
e o —_— 4 — - ¥l = >
/1
=,
' X

— 14—



Question 27 (2 marks)

Express 2 sin(180° — a) + cos(90° — a) in terms of sin .

2
s LSO F Soa W Provides et soludion,
.......................... TSN M Simpleits onc cormect et
Question 28 (4 marks)

The diagram shows a circle with centre O and radius 2 centimetres. The points 4 and B
lie on the circumference of the circle and ZAOB = 6.

/
% / | NOT TO
! ) SCALE
/
K

(a)  There are two possible values of § in radians, for which the area of A4OB is V3

2
g A
square centimetres. One value is 3 Find the other value.
........... 2 000 S G MG Bty coreecd selation
......... B2x®0Y8  IMKObtaing corred pguation
.......... TSNS o e of il it st kon,
; - I il .
........... Q’%J%'Bd‘i&’“wer
(b)  Suppose that 6 = g Find the exact area, in square centimetres, of the minor 2
segment bounded by the chord 4B and the arc AB.
........ A.Stﬂ.ﬂ'\%:f.. R AR .A.v.vo.—.gia e K e""]‘” (aireef salibion i exut £om.
- L - .
e m O T G Oltaing et equusition
. - — d r
....................... 2. xRN B g s e segeet
LT — 1
= =80 e

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

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

—15-



Question 29 (3 marks)

For events 4 and B from a given sample space, P(A|B) = -;- and P(B|A) = % Let
P(ANB) =p.

(a) Find P(A) in terms of p.

1
................ P(a)= PCAOB) MK Proudds comect sobihon
e CRIA)
.......................... S
L o3 T
........................... T
(b) Find P(A n B) in terms of p. 2

—16 -



Question 30 (5 marks)
Consider the polynomial g(x) = (2 — x)(x + 2)2.

(a) What is the degree of the polynomial? 1
3 l M Fﬂ)uc((’ S Correct Gmswilr

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

(b) Draw a neat sketch of g(x) = (2 — x)(x + 2)?, showing all x and y intercepts. 2

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

Xt X LT
........... R It L&
= ¢

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

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

UMK Povides coireet sl fch.

if"\l(: Frow'af?B tor~dct Skccpe.
or infastepyts.

No(‘Q-‘ igrmw& P A "ﬁum’n7 pont,

5 X
- 7.\

(¢) For what values of x is g(x) < 0? 2
Prom Qraphs X2 72, 2 2 Provides coreet solition.

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

................................................................................................
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Question 31 (5 marks)

In the diagram AC = x,BC = yand TC = h.

£ATB = 0,4TAC = a and £TBC = f3. There are three right angles at C as shown.

)
(b) Showthatcos@=\/(x2+h:)(y2+h2) 2
L AATR. (weY (AT 4(BT) - 2ATI(BT) o3
e XA 2o () S LT €
........... o O E UL O (R s
T 1 | A o regmred. M Provides cormct prock

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

(c) Hence show that sinasinfs = cosf. 2
. b i g e
LR BATC sl 2 AT . Io ABTC: 5 BT
- z
_IL"*“l(;FW“C))\‘g%((}“‘“U))
SoSiaX siap = 1>

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

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

............................ = kY e 11K Obfaing sl 0 sin B coredly
................................ SO G e
............................. e G e,

End of paper
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