NAME:

c"

)

Blacktown Boys’ High School
Year 11 2020

Yearly Examination

Mathematics Advanced

General
Instructions

Reading time — 10 minutes

Working time — 2 hours

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided for this paper

In Questions in Section II, show all relevant mathematical
reasoning and/or calculations

Total marks: Section I —10 marks (pages 3-6)
70 e Attempt Questions 1 — 10
e Allow about 15 minutes for this section

Section II — 60 marks (pages 8-21)

e Attempt Questions 11 —28
e Allow about 1 hour 45 minutes for this section

Assessors: Villanueva

- BLANK PAGE -



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.

Use the information and diagram provided below to answer questions 1 and 2.

The following Venn diagram shows E = {people at a party}, C =
{people who came in costume} and F = {people who brought food}.

E 8
1 One person from the people at the party is selected at random. Find P(C).
1
A B
50
B, 3
5
c. B
42
p. X
42
2 One person from the people at the party is selected at random. Find P(C|F).
A B
50
30
B. -
42
c U
29
p. Y
30

3.

Which one of the following straight lines is perpendicular to the line
2x+y—4=0?

A. x—2y—4=0

B. x+2y—4=0

C. 2x—y—4=0

D. 2x+y+4=0

The equation of the circle below is:

A xP+(y—-2)?%=4
B. (x=2)2+y*=16
C. (x+2)?%+y*=16

D. (x=2)2+y*=4



What is the natural domain of the function y = v1 —x ?
A. x<1
B. x>1
C. x=>1
D. x<1

Which of the following could be the graph of y = —log, (—x)?

A. Ve B. ¥
p
/! y '\
[
v
C. y D. i
A

4x o 4-2y

Simplify ;’2;—44” using index laws.
et X

A. 3—6x4—5y

B. 36x2—10y
C. 30745

D. 3225y

5.

10

Given that f(x) = 2x + 3 and g(x) = 5x + b. Find the value of b so that:

g(f @) = f(gx)

A. 2
B. 4
C. 8
D 12

Itis given that Inm = nlnp — Inq — Ine, where m,n,p,q > 0. Which of the

following statements is true?

A. m= P
Ineq
n

B m:p—
eq

Which of the following functions has 3x° — 8 as a derivative function?

A. 15x*

B. 15x°% — 8x
1

C. Exé — 8x

D. 2x6

End of Section I



Question 11 (2 marks)

Mathematlcs Advanced Rationalise the denominator and simplify Zjiig completely.

+
Section II Answer Booklet
60 marks

Attempt Questions 11-28
Allow about 1 hour 45 minutes for this section

Question 12 (4 marks)

Instructions e Answer the Questions in the spaces provided. These spaces (a) Solve 2¥71 =32
provide guidance for the expected length of response.
e Your response 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 qUESHION yOU Qre e s
answering.

(b) Solve log, x = 4

(c) Given that 3log, 2 —log, 128 = 4, find the value of x.

- 8-



Question 13 (3 marks)

The probability distribution of random variable X is shown below.

X

1

2

4

P(X =x)

0.1

0.4

Find the values a and b if E(X) = 3.5

Question 14 (1 mark)

A farmer grows and sells mushrooms. The graph below shows R the revenue, in

dollars, earned by the farmer selling n kilograms of mushrooms, and the cost C, in
dollars, of producing n kilograms of mushrooms. Calculate the number of kilograms of

mushrooms the farmer must produce to break-even.

A

R=Tn
C=500+5n
> 1

9-

Question 15 (4 marks)

(a) Sketch the graph of y = |3 — 2x| on the axis below showing all key features.

5
3
2
1
0
5 -4 -3 -2 -1 0 1 2 3 4 5
I N I N N
(b) Sketch y = 3 on the same set of axes above.
(c) Hence, solve for x for which |3 — 2x| = 3.

Question 16 (2 marks)

1 -
Solve o 5 =10. Round your answer to 3 significant figures.

-10-



Question 17 (5 marks) Question 18 (4 marks)

Differentiate the following, with respect to x. Leave your answer in simplest form.
In a dog park there are seven Labradors, twelve German Shepherds and three Beagles.
Two dogs are selected at random without replacement.

(a) Draw a tree diagram, including a list of all the outcomes, to represent the 2
information.
()  y=8e"7-5x
Question 19 (2 marks)
. +h)—
Given that f(x) = 3x2 + 5x — 10, show that  lim u =6x+5
(b) What is the probability of selecting two Beagles? 1 h—0 h

(c) What is the probability that neither of the dogs selected are Labradors? D

-11- -12-



Question 20 (3 marks) Question 21 (4 marks)

d 3(x+2) 3 . 3x2—4
Show that —(xVx+3) = ——— a Show that the gradient of the curve = at the point (2, —8
ol 2x+3 (@) £ VT3 T point (2.~8)
is 4.

(b) Hence, find the equation of the tangent at the point (2, —8).

-13- -14-



Question 22 (7 marks) Question 23 (4 marks)
A small segment of a circle has been removed as shown below. The circle has a centre
The displacement of an object in cm over time t seconds is given by x = (4t% + 2)3. 0 and radius 0.9 metres. The length of the straight edge AB is also 0.9 metres.

(a) Find the initial displacement. 1
A
5: Not to scale
\
(b)  Find the initial velocity. 2 B
............................................................................................... ® Explainwhy 208 =
© What was the instantaneous velocity after 3 seconds? L
............................................................................................... (b) What is the area of the shaded region? Answer correct to two decimal places.
(d) What was the average velocity for the first 3 seconds? 1
(e) What is the acceleration after 1 second? 2

-15- -16-



Question 24 (2 marks)

Three coins are tossed simultaneously. Determine the probability of getting at least 2

heads. Explain your answer.

Question 25 (2 marks)

The Richter scale for earthquakes is logarithmic. What is the difference in magnitude
between the earthquake in Coral Sea and Coffs Harbour? Give you answer correct to

the nearest whole number.

Year Location Strength on Richter scale
2015 Coral Sea QId 5.5
2018 Coffs Harbour NSW 4.2

-17-
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Question 26 (3 marks)

p that cos A +1+sinA_2 4
rove tha 1+ sind cosA se¢
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Question 27 (5 marks) Question 28 (3 marks)

(a) Solve 2 sinx —+/3 = 0 for 0 < x < 2m. Leave your solution in exact form. 2 Three surveyors A4, B, and C are observing a tower of height h situated on flat ground.
A is due east of the tower, C is due south of it and B is somewhere between A and C on
the line AC. The tower’s base is at D and its top is at T.

The angles of elevation of the top of the tower from 4, B, and C are 17°, 20° and 24°
respectively. Note that ZABD is obtuse.

............................................................................................... T

............................................................................................... NOT TO SCALE

(b) Solve tan?§ —tan§ — 2 = 0 for 0 < x < 2m. Round your solution to 2 3
decimal places where necessary. D A

C

Find the bearing of B from the base of the tower D.

-19- 220-



End of paper
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Student Name:

Multiple Choice Answer Sheet

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
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® B W 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.
/ correct

A B W cO DO
a3 L A0 3O cO 0O
2. ACQ BO cO bpO
3. A0 BO cO nO
4 AO BO cO bpO
5 A0 BO cO bpO
6 A0 BO <cO DO
T a0 BO cO bO
8 A0 BO cO bpO
9, AC BO <cO© DO
100 a©O BO c¢cO 0O
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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.

Use the information and diagram provided below to answer questions 1 and 2.

The following Venn diagram shows E = {people at a party},
C = {people who came in costume} and F = {people who brought food}.

8
1 One person from the people at the party is selected at random. Find P(C).
13 13 +\7
A. _— P(c) =
50 © R F123 %
& 1 - 22
5 SO
c B : 3
42 S
p. 2
42
2 One person from the people at the party is selected at random. Find P(C|F).
13 (cae)
A o plar) = 22
n(F)
B. 30 Y
42 s
17410
© 3 +n
24
17
D. —
30
Bk



Which one of the following straight lines is perpendicular to the line

2x+y—4=0?

@

B.

In +y -4=0

x=2y—4=0 lﬁ:—lw + 4
x+2y—4=0 m,= -1
2X-y-4=0 ,',M-L:’Yi
2x+y+4=0 Opron A x-24-4=0

The equation of the circle below is:

B.

C.

24= -4
-
4= -1

CLomz Mg

X2+ (y—2)%2=4
(x—=2)2%+y2=16

(x+2)2+y?=16

@ (x=2)?*+y*=4

-4-

What is the natural domain of the functiony = v1—x ?

@

B.

x<1 \-’)LZO
- 2 -l
x>1
nie |
x=>1
x<1

A. I B.
/ i
/1 X
;.
v
=%
“ o B
‘\\
“1\ X
l'l
L
N 3472y
Simplify = using index laws.
I
A. 3—6x4—5y qu; 3
@ 36x2—10y N
-1
47 1M
e 36%45y
D.  32x2%
-5-
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i\ X
Ty
v
A
/
~ 1/"
/ X
e-/
CLS
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)
=3 L‘
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e
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10

Given that f(x) = 2x + 3 and g(x) = 5x + b. Find the value of b so that:

9(f@) = f(g()

a. 2 s ¥ b = 2(Swr\y 3
B. 4 M+|T+b:%t+l‘9*3
C. 8 (L = v

Itis given thatlnm = ninp —Inq — In e, where m, n,p,q > 0. Which of the
following statements is true?

_ p"
A. m_lneq ivwwm = lm(fﬁin
~ n
By m=g "
eq WY, 3 ——
2q,

Which of the following functions has 3x° — 8 as a derivative function?

A. 15x*

B. 15x5 — 8x

End of Section I

B
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60 marks
Attempt Questions 11-28
Allow about 1 hour 45 minutes for this section

Instructions ¢ Answer the Questions in the spaces provided. These spaces provide
guidance for the expected length of response.
*  Your response 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.
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Question 11 (2 marks) Question 13 (3 marks)

Rationalise the denominator and simplify 2v3 completely. 2 The probability distribution of random variable X is shown below.
2V2+3
R = Te W2 x 1 2 3 4 5

S TS e S L2 S P=n |01 a b 04| 02

152+ 15 - %-9 h
.................................................................................................... Find the values @ and b i E(X) = 35
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ale -65s R LT Sl o O ———

s | a+p= 0.3 )
....................... s o - 4lC Lhxe) r(ixe)s (3ab) 4 (axeddefxon) =2y
.................. T

Question 12 (4 marks) La+r3v: 0y @ ® ’Cﬁ
@ Solve2rt =32 A Tl T SO

Question 14 (1 mark)

A farmer grows and sells mushrooms. The graph below shows R the revenue, in
1 dollars, earned by the farmer selling n kilograms of mushrooms, and the cost C, in

(b)
dollars, of producing n kilograms of mushrooms. Calculate the number of kilograms of
mushrooms the farmer must produce to break-even.
ﬂ\
R=Tn
| C=500+5n
(©) 2
» 1




Question 15 (4 marks)

(a)

(b)

()

Sketch the graph of y = |3 — 2x| on the axis below showing all key features.

5
9=21n '{ 9=t
3 7
3=y
2
1
5 4 3 2 . 2
= - - - -1 0 1 2 3 4 5
S I N N

Sketch y = 3 on the same set of axes above.

Hence, solve for x for which |3 — 2x| = 3.

Question 16 (2 marks)

Solve

1
T 5=10. Round your answer to 3 significant figures.

-10-

Question 17 (5 marks)

In a dog park there are seven Labradors, twelve German Shepherds and three Beagles.
Two dogs are selected at random without replacement.

(@)

(b)

(©

Draw a tree diagram, including a list of all the outcomes, to represent the
information.

o L LL
ya
—4 LG
%'
Los>p LB
:,_ {
20 =
L a G GG
3!\/"‘
A = B aR
Ly A
Y, L BL
6 z
AL
= B ap

o |
...... 07 e RPN PUUUURPRRN

What is the probability that neither of the dogs selected are Labradors?

: Plad) * P(a8) + P(BQ) + P(B&)




Question 18 (4 marks)

Differentiate the following, with respect to x. Leave your answer in simplest form

7
== 3-—_
(@)  y=4x x+3

9

Question 19 (2 marks)

+h)—
Given that f(x) = 3x2 4+ 5x — 10, show that ’llinbw =6x+5

AT )t ps(erh) - 1o

o Bt a6xhistb b ol Lol o - (3" rer 6
..... ROAT
h
(1o Lwlr #3074\
-..._—---b.\ ........................................................................
So %
- i

Question 20 (3 marks)

d 3(x+2
Show that E(x\/x+ 3) = ( )

2Vx + 3
....... TIN5 SO
"7
n'=1 v'= _'(“,,'53 t

. R 1 8
1 n*z e
B W or L + 6

=3«



Question 21 (4 marks)

Question 22 (7 marks)
() Show that the gradient of thecurve y:33x at the point (2,—8) 3 The displacement of an object in cm over time t seconds is given by x = (4t% + 2)3.
is 4 ’ ) (a) Find the initial displacement.
’ Nu - uv
dy MR
e N L)
................................................................................................... 020, % LAl M)
........ - No o MO, R I P
! = “ -
........ SO St (b)  Find the initial velocity.
- - (%
..... %, ex (3-1) ()3 4) Y e & 3(({%14’1\7«
- O O ) e st « o e sl S oo
........................... (3;0 . T v
L2 (HETa ) L
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 20,0220 (Al v
we w=T gy () (3200 - (-3 -4)
........................... e - = > TS
(3_1(17\ ...............................................................................................
= 4 (c) What was the instantaneous velocity after 3 seconds?
............................................................................................... )
..... S L S T 543 M
oo iSOG K TEILS e gsns cpssgnsssisssgansssmains s ssesson
(b) Hence, find the equation of the tangent at the point (2, —8). 1
Y+ Y (w-2) (d) What was the average velocity for the first 3 seconds?
+q = »
............................................................................................. 2 37
413 = an- g aonr - VD GxFe2p-s
.................................................................................................................................................. 3-0
................. TR ok Sovl SO *_ — 18288 cm/s
........... S b e - S
(e) What is the acceleration after 1 second? 2
......... wa 2k VA Y
Wezy o Mnsealaelcz)
- v v 2alaty)’
T TPLEIR AT CRME O A e X B
A asre(aea) raalee et
..... £ol, T 2008 em S
4=



Question 24 (2 marks)

Question 23 (4 marks)
A small segment of a circle has been removed as shown below. The circle has a centre ; A ; v :
0 and radius 0.9 metres. The length of the straight edge 4B is also 0.9 metres. Three coins are tossed simultaneously. Determine the probability of getting at least 2 2
heads. Explain your answer. P
HHW
ol P (o leart 2 leads)
A/ ..................................... T ..... |—.\.\‘.‘.1: cee ./ .................................................
/ H = e(wan) + e(hu )+ Plura) r € (Tha)
[ e G RTE LS E H\'\T‘H"/ .................................................
{ Not to scal i T< = grgad e
\ oogde e <¢ ..... AT o, CEIET A R,
\\ T W o—u tan - %
B \.‘, ...... g T
......................... ‘<uﬂ\4
m L) LY
@ Bliinwhy ZAGH = z T
OA =0B8=Ak = 0.9 v Question 25 (2 marks)
\ : y . The Richter scale for earthquakes is logarithmic. What is the difference in magnitude 2
...... Cavak v in a4 Pangle S %W\MQ’M R SRR between the earthquake in Coral Sea and Coffs Harbour? Give you answer correct to
....... et ’\WW'SW‘L(’Ou ; the nearest whole number
J. LhoB =T e Year Location Strength on Richter scale
............................................................................................... 2015 Coral Sea Qld 5.3
2018 Coffs Harbour NSW 4.2
(b)  Whatis the area of the shaded region? Answer correct to two decimal places. 3 i Tl

A Henane (0 magnitnde (x| 20 (neanet wibete)

-16- <l



Question 26 (3 marks)

cos A 1+sind

Prove that —————+ ——— =2
1+ sind cos A sl
LS - costA + (0 FsinA)
(| +sinA) cosA
_ coy A 1+ LsinA + sin A
(\ fb'\n"\\ coshA
............. v o8 Ay sintA 1]+ 1sinR

= /cusl\
................... Lsech ..
= R4S

-18-

Question 27 (5 marks)

(a) Solve 2 sinx —v3 = 0 for 0 < x < 27. Leave your solution in exact form. 2
& +14
...... e e
........... Eo I L
x = TT/; Tv- ﬂ/s
o = ﬂ/s 27/
(b) Solve tan? @ — tanf — 2 = 0 for 0 < x < 27. Round your solution to 2 3

decimal places where necessary.

I

an @ = -
......................................................................................... Radian mode
G =\%S ) us° 6 =tan"12
i 0 =11071..,m+ 1.1071 ...
OO0l A S

0~ 111,425

-19-



Question 28 (3 marks)

Three surveyors A, B, and C are observing a tower of height h situated on flat ground.
A is due east of the tower, C is due south of it and B is somewhere between 4 and C on
the line AC. The tower’s base is at D and its top is at T.

The angles of elevation of the top of the tower from A, B, and C are 17°, 20° and 24°
respectively. Note that ZABD is obtuse.

T

NOT TO SCALE

C
Find the bearing of B from the base of the tower D.

L Beanirg = A0 ¥
otz |\ - -& "
Ll - q7°S'SI’SZ_ st
.83 - 2 a7° gu! (neanrt wain)
......................................................................................................... 2 19° 61’ 372.62"

End of paper
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Section II extra writing space

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