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North Sydney Girls High School Student Number

2024

HSC TRIAL EXAMINATION

Mathematics Advanced

General

Instructions

e Reading Time — 10 minutes
e Working Time — 3 hours

e Write using black pen
e Calculators approved by NESA may be used
o A reference sheet is provided

e For questions in Section Il, show relevant
mathematical reasoning and/or calculations

Total marks:

100

Section | — 10 marks (pages 3 — 8)

o Attempt Questions 1 — 10

¢ Allow about 15 minutes for this section
Section Il — 90 marks (pages 9 — 44)

o Attempt Questions 11 — 32
e Allow about 2 hours and 45 minutes for this section

Question 1-10 11-19 20-27 28-32 Total

Mark
/10 /30 /33 127 /100




Section I
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section.

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

1 A box contains m yellow balls and 20 black balls. If a ball is randomly drawn from the box,

then the probability of drawing a yellow ball is % . What is the value of m?

A. 4
B. 5
C 15
D 25
2 The graph shows a normal distribution. Approximately 99.7% of the area under the curve is

bounded by x =25 and x =145.

A
Y

25 145

Which of the following gives the correct mean and variance of the distribution?

A. mean = 60 and variance = 20
B. mean = 60 and variance = 400
C. mean = 85 and variance = 20
D. mean = 85 and variance = 400



3 What is the domain of the function f'(x)=+/25-x" + Jx ?
A [0,5]
B, (0,5)

C. (~0.0)U(5.%)

4 Which of the following is a possible sketch of y =alog,(x—b) where a <0 and b <07?

A y B. y

—




of boxes n made.
Which of the following is a possible equation of the model?
A. en’ =10
B. en® =-10
C. *n=10
D. cn=-10
6 Consider the dot plot shown.
®
e o
e o o o
e o o e o o o o
0 | 2 3 5 6 7 8 9
Which row of the table correctly describes the data?
Statistical measure Shape

The cost $¢ of making a box of cookies is inversely proportional to the square of the number

Mode =7 Positively Skewed
Median =7 Negatively Skewed
Mean =7 Positively Skewed
Range =4 Negatively Skewed




Which of the following is the derivative of log, 3x?

A L
X
B. !
xIn3
c. L
3x
D. !
3xIn3

Consider the function /4(x)=2sin2x+1.

Which of the following is a correct statement about /(x) ?

A. h(x) is increasing where 0< x < % .
B. Maximum value is 3 and the minimum value is —3.

C. h(x) =—h(—x) for all real x.

D. h(x) has the same period as g(x)=cotx.

Let f'(x)=g'(x)—1, where £(0)=2 and g(0)=1.
Which of the following is an expression for f(x)?
A f()=g(x)-x

B. f(»)=g'(x-1

C.  f(=gx)-x+1

D.  f(x)=gk)



10

Given f(x) is a quadratic function with a vertex at (3,—4), which of the following must be

true?

A.

B.

f(x) =0 has one or more integer roots.
f(x)—3=0 has one or more rational roots.
f(x)+4 =0 has one or more real roots.

f(x)+5=0 has no real roots.

End of Section I
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Section Il

90 marks
Attempt Questions 11-32
Allow about 2 hours and 45 minutes for this section

Booklet 1 — Attempt Questions 11-19 (30 marks)
Booklet 2 — Attempt Questions 20-27 (33 marks)
Booklet 3 — Attempt Questions 28-32 (27 marks)

Instructions o \Write your student number at the top of this page.
¢ 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 on pages at the end of each
booklet. If you use this space, clearly indicate which question
you are answering.

Please turn over



Question 11 (2 marks)

The diagram shows a sector of circle with centre O and radius 6 cm, where Z4AOB = % .

A

(0]

Find the exact value of the area of the shaded segment.

Question 12 (2 marks)

3

Differentiate lx_ with respect to x.
nx

—-10—



Question 13 (3 marks)

The following Pareto chart shows the distribution of costs for an end-of-year event.

Cumulative Percentage

9000 1 100%
8000 1 90%
7000 1 80%
6000 ] 70%
1 60%
& 5000 :
% 1 50%
© 4000 ]
1 40%
3000 ]
1 30%
2000 1 20%
1000 1 10%
0 --' 0%

Venue Food  Waitstaff Photo/video Décor Beverages Other
Type of Cost

(a)  Use the graph to estimate the percentage of the total cost spent on ‘Waitstaff’?

(b) Find the total cost for this event.

(c) Find the cost spent on ‘Waitstaftf’.

—-11 -



Question 14 (3 marks)

. . L 1
The sum of the first n terms of an arithmetic series is given by S, = En(Sn +2).

(a) Find the first three terms of the series.

(b) Find an expression for the nth term of the series.

—12 —



Question 15 (3 marks)

. . . 1
Find the equation of the normal to the curve j = ¢®5(*¥) at the point where x = 5

— 13—



Question 16 (3 marks)

_ 4
Show that >£€ 0 —sechcos O =sinftand.

1+ cos* @

— 14—



Question 17 (6 marks)

In a high school, there are eight students who study both Maths and Music.

Marks for these students from the most recent assessments are shown below.

Student A B C D E F G H Mean
Music 61 52 70 65 48 50 56 55
Maths 80 70 85 90 75 75 78 73 78.25

(a) Find the mean and standard deviation of the Music assessment. Give your answer
correct to nearest 3 decimal places.

(b) Student A claims that she is performing better in Music than in Maths.
Is this claim correct? Justify your answer with appropriate calculations.

Question 17 continues on page 17

—16 -




Question 17 (continued)

(©) Find the correlation coefficient Maths and Music exam scores.

(d) One student concludes that ‘people who are good at Maths are good at Music’.
Does the data support this statement? Justify your answer.

End of Question 17

Please turn over

17 -



Question 18 (3 marks)

— 18—



Question 19 (5 marks)

Bill runs around a triangular shaped park, starting and ending at gate 4. He runs 12 km from A4 to B on

a bearing of N29°E | then runs 20 km from B to C on a bearing of S31"E . Lastly, he runs back to 4.

(a) Find the exact area of the park. 2

(b) Find the total distance Bill ran. 3

Proceed to Booklet 2 for Questions 20-27

- 19—



Question 20 (4 marks)

A random variable is normally distributed with mean 0 and standard deviation 1.

The table gives the probability that this random variable is less than z for different values of z.

z 0 0.5 1 1.5 2 2.5
P(Z<z) | 0500 | 0.692 | 0.841 | 0.933 | 0.977 | 0.994

In a particular city, the weekly rents for apartments are normally distributed with a mean of

$750 and a standard deviation of $100.

(a) Find the probability that the weekly rent of an apartment chosen at random is less than

$600.

(b) Sam’s budget for the weekly rent is $600. She has refined her searches and produced
a list such that she is only looking at properties which are less than the mean weekly rent.
Find the probability that an apartment that Sam chooses at random from this list is within

her budget.



Question 21 (3 marks)

Two identical right pyramids with square bases and equilateral triangular faces are joined

to form a regular octahedron.

The following diagram shows a regular octahedron with edge length 6 cm and centre at O.
AM and ME are perpendicular heights of AABC and ABCE respectively and point M is the
midpoint of BC.




Question 22 (6 marks)

A continuous random variable X has the probability density function f(x) given by

1) zil’ for1<x<5
x)=4x"+

0, for all other values of x

(a) Show that k = %

Question 22 continues on page 25

—24 —



Question 22 (continued)

(b) Find the median m.

End of Question 22

Please turn over

—25—



Question 23 (4 marks)

The motion of a particle is given by x =10¢+4e>>' —4, where x is the displacement from the

starting position in metres and ¢ is time after the initial position in seconds.

(a) Find the initial velocity.

(b) Sketch the velocity-time graph.

—26—



Question 24 (2 marks)

6 6 4
Let f(x) be an even function. If j f(x)dx=12 and j f(x) dx =-5 evaluate '[ 2f(x) dx.
0 4 -4

27—

2



Question 25 (6 marks)

At a market, a stallholder is hosting free-to-play mini games.
If the player wins against the stallholder, they will receive $25 as a reward. If they lose, they

have to pay $5 to the stallholder. If the game ends in a draw, no money is exchanged.

The random variable X represents the amount of money a player wins per mini game, where

the probability of winning a game is independent of each other.

The distribution of X is given in the table below.

x -5 0 25
P(X=x) | 029-2k 0.87 k—0.28

(a)  Show that 2k* —k+0.12=0.

(b) Find the value of %, giving reasons for your answer.

Question 25 continues on page 29

—28 —



Question 25 (continued)

(c)  Find E(X).

A player decides to play 3 mini games.
(d) How much is the player expected to win or lose?

(e) What is the probability that the player will lose exactly two of the three games?

End of Question 25

Please turn over

—-29_



Question 26 (4 marks)

A spring is extended to its maximum length and released.

The length of the spring / cm, ¢ seconds after release i1s modelled by the function / =a +bcos2t.

(a) Given that the minimum length of the spring is 3 cm and the maximum length is 11 cm, 2
find the values of @ and b.

(b) Sketch a graph of the model in the domain 0<¢ <27 . 2

—-30 -



Question 27 (4 marks)

Consider the function f (% - lj = —-6.

x—2

(a) List a set of transformations that, when applied in order, would transform f(x)to
X
21
f( 3 )

(b)  Find the equation of y= f(x).

Proceed to Booklet 3 for Questions 28-32

31—



Student Number
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Section Il Answer Booklet 3

Booklet 3 — Attempt Questions 28-32 (27 marks)

Instructions e \Write your student number at the top of this page.
e Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

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

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

Please turn over



Question 28 (7 marks)

A new logo for MathsCompany is to be made by inscribing a rectangle inside a quadrant of

radius 3 cm as shown below.

X

The length and width of the rectangle are x and y cm respectively and x* + 3> =9.

(a) Show that the area of the rectangle is given by

A=xVy9-x*

(b) Show that

Question 28 continues on page 35

—34—



Question 28 (continued)

(©) Hence find the maximum area of the rectangle.

End of Question 28

Please turn over

—35—



Question 29 (7 marks)

The first three terms of a geometric series are 6cosé, 2(sinf—2) and 3tanéd.

(a)  Show that 2sin*@—17sin@+8=0.

(b) Find the exact value of @ in radians, given that it is obtuse.

Question 29 continues on page 37

— 36 —



Question 29 (continued)

(c) Find the limiting sum of the series, leaving your answer in the form & (\/5 + 1).

End of Question 29

Please turn over

—-37 —



Question 30 (4 marks)

The shaded region is enclosed by the curve y =3Inx and line y =(x—1)In4, as shown in the

diagram.
y
y=(x—1)In4
L
o\ ] T

(a) Use the Trapezoidal rule with 3 sub-intervals to find an approximate area of the shaded
region. Give your answer correct to three significant figures.

Question 30 continues on page 39

— 38 —



Question 30 (continued)

(b) Explain whether the approximation is an overestimate or underestimate of the
true area of the shaded region.

End of Question 30

Please turn over

-39 _



Question 31 (4 marks)

Let A and B be two events. Suppose that P(4)=0.8, P(B|A)=0.45 and P(B| Z) =0.6.
(a) Find P(B).

(b) Is event A4 independent from event B? Justify your answer with relevant calculations.

— 40 —



Question 32 (5 marks)

(b)  Hence find Ixe’"xdx.

Question 32 continues on page 43

—42 —



Question 32 (continued)

(©) The area of the region bounded by the curve y = xe””, the x-axis and x =1 is shown

. . .1
below. Given that the area of this area is —, find m.

m
y‘v
a
I y= xex
I
|
|
|
I
|
|
|
|
4 X
I
I l
I
I
I
I
I
I
I
I
I
I
I
¢
End of paper

—43 —
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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 A box contains m yellow balls and 20 black balls. If a ball is randomly drawn from the box,
then the probability of drawing a yellow ball is % . What is the value of m?

wh \
A 4 — T =
w0 5
5 -
Sw = Wmt2o
c. 15 4w =20
D. 25 W =5
2 The graph shows a normal distribution. Approximately 99.7% of the area under the curve is
bounded by x =25 and x=145. 25+1y45
M= "2
|
| "85
|
|
| 37 = bp
| =20
' 2
< ' — > Vow (X) = O
25 85 145 = 40D
- - —J

0
Which of the following gives the correct mean and variance of the distribution?

A. mean = 60 and variance = 20
B. mean = 60 and variance = 400
C. mean = 85 and variance = 20

mean = 85 and variance = 400



What is the domain of the function f(x)=+/25-x" + Jx 2

|
(5,510 (o) = [0

B. (0,5)
C. (—OO,O)U(S,OO)

D. (—oo,oo)

!
celiet )
’

Which of the following is a possible sketch of y =alog,(x—b) where a <0 and b < (0?
> alog Ca, )

A v B. v mowl ‘(’4“

//




\

<
¢ W
5 The cost $¢ of making a box of cookies is inversely proportional to the square of the number

of boxes n made.

Which of the following is a possible equation of the model?

*
en* =10 (G W
k

1 -
B. en® =-10 (n =

z .
; ¢ and W avt posHive
C. c*n=10 Smu p\’

6 Consider the dot plot shown. )
maean =543
®
= mode =7
e o o o iaw =1
e o o e o o o o WdMV\
——— ey fanye <§
0 1 2 3 4 5 & 7 8 9 _ d
v\egahvely skaonse
Which row of the table correctly describes the data?
Statistical measure Shape
A. Mode =7 Positively Skewed
@ Median =7 Negatively Skewed
C. Mean =7 Positively Skewed
D. Range =4 Negatively Skewed




7 Which of the following is the derivative of log,3x ?

M, %) <
A L i1 17’ M3 * A
X
! |
B. <
O xIn3 1ln3
c. L
3x
D. !
3xIn3
8 Consider the function A(x)=2sin2x+1. '\
Which of the following is a correct statement about /(x) ? 31
A. h(x) is increasing where 0< x < R ““] MU‘MS"\‘, {
B. Maximum value is 3 and the minimum value is —3. -1 l{ \/ Ll
\
G-y
C. h(x) =—h(—x) for all real x. wl aw Ddd -ﬁmtﬁOV\

h(x) has the same period as g(x)=cotx. P-thd =

9 Let f'(x)=g'(x)—1, where f(0)=2 and g(0)=1.

Which of the following is an expression for f(x)?

A.

B.

©

J(x)=gx)-x
f()=g'(x)-1
J(x)=gl)—x+1
f(x)=g)

{a) = (c,‘u)-t d

= 9(1)-—1 -+ (
Wm A= 0
floy = ej\o)—o t(
d = | -0 4
C=]

) 3(7()-1 41



10

Given f(x) is a quadratic function with a vertex at (3,—4), which of the following must be

true?

A.

B.

©

f(x)=0 has one or more integer roots.
f(x)—3=0 has one or more rational roots.
f(x)+4=0 has one or more real roots.

f(x)+5=0 has no real roots.

End of Section I

(;l'q)



Question 11 (2 marks)

The diagram shows a sector of circle with centre O and radius 6 cm, where Z4O0B = %

(0]

Find the exact value of the area of the shaded segment.

.......... A‘Aéu'fw"ﬁgaog
— 1 - T
.............. TANNRY = 3¥bYb ST e fwads taeey
- Impli
.............. U T DA 10 S A
.............. AT e et ot et valwe
Question 12 (2 marks)
Differentiate x_3 with respect to x.
Inx 2 \
J (13) lnx ¥32t — A°. 5
..... Y SRR TEY 0 OO Y0 1.0 Ao G725 L 4
) ‘-,l
v T e B3 =X
Vo ()}

—-10 -



Question 13 (3 marks)

The following Pareto chart shows the distribution of costs for an end-of-year event.

Cost ($)

(a)

(b)

(c)

9000

8000

7000

6000

5000

4000

3000

2000

1000

Use the graph to estimate the percentage of the total cost spent on ‘Waitstaff’?

- e e eam o ™ ™ e ™ ® R emem = ™ e

Venue Food  Waitstaff Photo/video

Type of Cost

68°L - s2°L =1b°l

- - - T c— D I I i e T
<

I l ‘

<

-‘

Décor Beverages Other

100%

90%

1 80%

70%

] b8°L
] 60%
1 629,

50%
40%

0,
30%
20%

10%

0%

Cumulative Percentage

Find the cost spent on ‘Waitstaff’.

Vbl x 25000 = $lopp

—-11 -



Question 14 (3 marks)

. . L 1
The sum of the first # terms of an arithmetic series is given by S, zan(3n +2).

(a)

(b)

Find the first three terms of the series.

T; ........ g\ .......................................................................................
.......... ) L)
5

......... :E‘/(°V°[€}|MW(A\W{’VWYI‘{’)

Tz= ..... SZ"S‘ .............................................................................
= 30)(31y2) - 2

SN 2 SAKEAE 2 S S —

S A Y e

T'S:S'S'SZ ............................................................................
= S (mR) -8

........... S R

—-12 -



Question 15 (3 marks)

: . . 1
Find the equation of the normal to the curve y = ¢*) at the point where x =—.

LT
‘j‘SmThl ..... XTI X N
\ | T bo)-i

7!~7,\7’Wsmie .....................................................................
D— 0
.................... L LD I
.................... LI
..................... e

_
Wy 7 \‘”‘1 ..............................................................................
. A A

a
oL 1 _ QW)Z
....... T DR <A
L2 ‘j= :
....................... e
il i e e
e T L F) e = W )
................................................... 7“““”"2'
21—“*,*(?—“"3“’ .........................
{

B ) Y f‘ﬁx'lﬂ'>

- 13 -



Question 16 (3 marks)

_ 4
Show that >5¢ 0 —secfcos 0 =sinfdtand .

1+cos* @

— 14—



Question 17 (6 marks)

In a high school, there are eight students who study both Maths and Music.

Marks for these students from the most recent assessments are shown below.

Student A B C D E F G H Mean o
Music 61 52 70 65 48 50 56 55

Maths 80 70 85 90 75 75 78 73 78.25 6.6
(a) Find the mean and standard deviation of the Music assessment. Give your answer 2

correct to nearest 3 decimal places.

W‘W=57|29 ......... “/ .......................................................
S Lt B A

(b) Student A claims that she is performing better in Music than in Maths. 2
Is this claim correct? Justify your answer with appropriate calculations.

61 -357212%

Question 17 continues on page 17

- 16 —




Question 17 (continued)

(c) Find the correlation coefficient Maths and Music exam scores.
(=053 (3dp)

(d) One student concludes that ‘people who are good at Maths are good at Music’.
Does the data support this statement? Justify your answer.

Tt 0 Sy positine.. ontdeena. befern....
Wt and.... Mwsic... Stares.......ichs... Sugpoebs....
) Cefomonnd

End of Question 17

Please turn over

—-17 -



Question 18 (3 marks)

- T —
3/ ...............x.t.!m‘eo!...o.mg).\.e....-...n‘uv.f.‘.(. 5> ..........................................
M T
2 Tt TERE T 2 IR
T m_n
.................. L T B T Y
...................... -=_.E— U.IL
iz Tz VA

— 18—



Question 19 (5 marks)

Bill runs around a triangular shaped park, starting and ending at gate 4. He runs 12 km from 4 to B on

a bearing of N29°E, then runs 20 km from B to C on a bearing of S31'E. Lastly, he runs back to 4.

(a)

(b) Find the total distance Bill ran. 3

A = 1274207 - A¥I2Y2p s b0”  V/

2 49,4y \ewm
Proceed to Booklet 2 for Questions 20-27

~19-—



Question 20 (4 marks)

A random variable is normally distributed with mean 0 and standard deviation 1.

The table gives the probability that this random variable is less than z for different values of z.

z 0 0.5 1 1.5 2 2.5
P(Z<z) | 0.500 | 0.692 | 0.841 | 0.933 | 0.977 | 0.994

In a particular city, the weekly rents for apartments are normally distributed with a mean of

$750 and a standard deviation of $100.

(a) Find the probability that the weekly rent of an apartment chosen at random is less than
$600.

(b) Sam’s budget for the weekly rent is $600. She has refined her searches and produced
a list such that she is only looking at properties which are less than the mean weekly rent.

Find the probability that an apartment that Sam chooses at random from this list is within

her budget. w( X < 600 N x<790>




Question 21 (3 marks)

Two identical right pyramids with square bases and equilateral triangular faces are joined 3

to form a regular octahedron.

The following diagram shows a regular octahedron with edge length 6 cm and centre at O.

AM and ME are perpendicular heights of AABC and ABCE respectively and point M is the

midpoint of BC.




Question 22 (6 marks)

A continuous random variable X has the probability density function f(x) given by

, for1<x<5

ke
f(x)=4x*+1

0, for all other values of x

2
(a) Show that k =——.

In13
.......... SRS S RN D S
\4 T .

Question 22 continues on page 25

—24—



Question 22 (continued)

(b) Find the median m. 3
_%__lM ....... X & 105\/’; ..............................
M ) A

..... T 1
1 —
dni3 ) \m\x*\\}\—gg ..................................................
(
...... P e A
lv\\aK\w(VV’*‘\'JMl ....... =0-5 . (m’+\>°
......................... Jdm (vy_\>_‘.M3
2 2
..................................... V\/"ﬂ_’\z
SN 1V e BN ¥ A S A
............................................ Wt d e A
2
w4\ ) = 2‘(\_5
W o= 2 (13-
m =gV [ \SVV\$9>
End of Question 22

(w= 2-%“11208’...)

Please turn over

- 25—



Question 23 (4 marks)

The motion of a particle is given by x =10z +4e ' —4 | where x is the displacement from the

starting position in metres and 7 is time after the initial position in seconds.

(a) Find the injtial velocity. 3 ot 2
L In+4x-3.5¢ v/

(b)




Question 24 (2 marks)

6 6 4
Let f(x) be an even function. If J. f(x)dx=12 and J f(x) dx=-5 evaluate I 21 (x)dx.
0 4 4

0 B
T ) B
..... ‘-l--:|7 Afrormmmrneennneee e \/
..... {Z\C(x)dx - 2 g o) dy "R

—-27 —



Question 25 (6 marks)

At a market, a stallholder is hosting free-to-play mini games.

If the player wins against the stallholder, they will receive $25 as a reward. If they lose, they

have to pay $5 to the stallholder. If the game ends in a draw, no money is exchanged.

The random variable X represents the amount of money a player wins per mini game, where

the probability of winning a game is independent of each other.

The distribution of X is given in the table below.

X

-5

P(X =x)

0.29-2k>

0.87 k—-0.28

(a)  Show that 2k —k+0.12=0.

B2 10 G2 O N R

Co2k -k +0.12 =0

(b)  Find the value of &, giving reasons for your answer.

D R R R R R N Y R R I I R I I I I R I R R T

k=03 V' wwr ntlwde rtafow

Question 25 continues on page 29

— 28 —



Question 25 (continued)

(c)  Find E(X).

E(X)= -5 (029-2(0:3)) * 0.§70) 25 (0:3-0-28 )

A player decides to play 3 mini games.

(d) How much is the player expected to win or lose? 1

=0.1)

End of Question 25

Please turn over

- 20—



Question 26 (4 marks)

A spring is extended to its maximum length and released.

The length of the spring / cm, ¢ seconds after release is modelled by the function / =a +bcos2z.

(a) Given that the minimum length of the spring is 3 cm and the maximum length is 11 cm, 2
find the values of @ and b.
11+3
= —= (caurtre)
................. .
= "I \/
-3 : )
b= 2 lamglwle)
=\ v
(b)

Sketch a graph of the model in the domain 0 <t <27

....................................................................................... .Shape
N SN - Scale (- wndl

LN N 4 axes)

5 I L deeceenns e :" ............... ,'47‘ .................
g w 3,2 21

—-30 -



Question 27 (4 marks)

Consider the function f (i — 1) = L _ 6.
3 x=2
(a) List a set of transformations that, when applied in order, would transform f(x)to 2
f@ —1) .
wethod 1 . :
—— O frmdlate. xight by Lo wi YA

cthod 2 O dilwte horizontally by o daddor of 3

Fytes) @ Ao vight by wig
(b)  Find the equation of y=f(x).

wdod 4 G0 s 0 ke hovizoally by o fache of 3

|
SR 3.7!..'..2...'—(0 v/

Proceed to Booklet 3 for Questions 28-32

I
() = L (B21) diote imbaly by o facer of 5
= b

—-31] -
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Question 28 (7 marks)

A new logo for MathsCompany is to be made by inscribing a rectangle inside a quadrant of

radius 3 cm as shown below.

X
The length and width of the rectangle are x and y cm respectively and x> + y*> =9
1

Show that the area of the rectangle is given by

(a)

(b) Show that 2
2
a4 =\9-x" - al
\ dx 9—x’
A
)
A rwl

Question 28 continues on page 35
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Question 28 (continued)

(©) Hence find the maximum area of the rectangle.

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

........................... 2. M

End of Question 28

Please turn over
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Question 29 (7 marks)

The first three terms of a geometric series are 6¢cos@, 2(sinfé—2) and 3tand.

(a)  Show that 2sin’* #—17sin6+8=0.

...... 1—}, ;IL*("W?COMR'{’V\(S{YLM

o 2Qme-2)

ﬂ....%ﬁ...;m)...f....g....(..s'm.‘.a = Ysimd **)

(b) Find the exact value of @ in radians, given that it is obtuse. L] <9 <T
let wi= Sinf

.................. w-g)=o0
W20 IEE e
.......................... wy Solubn
............. S —

Question 29 continues on page 37
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Question 29 (continued)

(©) Find the limiting sum of the series, leaving your answer in the form & (\/§ +1) .

=2(lz'2) .............................................................................

........... A T

T
-3

........... B

B

..S!.\m....,...\.‘ﬁ.‘.F..,‘..,.,...\f'.mffﬁ.k‘@ ..... Swin S

R R T I I e I I I e I QI g A I I A S R I R

= -9 (L))
2

= -1

End of Question 29

Please turn over
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Question 30 (4 marks)

The shaded region is enclosed by the curve y =31Inx and line y =(x—1)In4, as shown in the
diagram.

J)
y=(x-1)In4

[/ i
0 7 1 4

(a) Use the Trapezoidal rule with 3 sub-intervals to find an approximate area of the shaded 3
region. Give your answer correct to three significant figures.

ethod 1 AS" ..................................................................................

P2

........ S A N N T R
........ 22 wthT (2s.£)V

W‘Mz m..mpm'\dd e fo axfimate. anta  undes jf.JMZ,

Question 30 continues on page 39
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Question 30 (continued)

(b) Explain whether the approximation is an overestimate or underestimate of the 1

true area of the shaded region.

|
2o M appasiuetionof.§, AD9®) b why......
CTepadd e b wedererdvesfien

Mefod 2 Yz 3um IS ucave down

(9’th ‘Hu:, ©under L timation

Wi 6‘ w a('f End of Question 30
Volwe of the

'ffitmo\e)

Please turn over
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Question 31 (4 marks)

Let A and B be two events. Suppose that P(A4)=0.8, P(B| A)=0.45 and P(B| Z) =0.6.

(a) Find P(B). p(@/\ﬂ»
L3 WO 1T Vo

Dy - P8R
.......................... DG
0(6{\9\-'-'05(7\/ ...............................................................

- Pignh)
B BB
.......... 0\7:?(6(\7\7

l- 0%

........ R.(m’é).—:.a.-.!;......../

o, PB)= PANBY. + P(BAB)...............
= 0.3b+40-12

(b)  Isevent 4 independent from event B? Justify your answer with relevant calculations.
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Question 32 (5 marks)

d mx
(a) Find E(xe ) ( wm) } i ot 1
........................ WA ST sl wme
........................................... R AT TN T T S
(b)  Hence find J. xe™ dx. d ,‘() o " 2
5 (1e") = "% mag"
....................... Qﬁbﬂm}dﬂ({“"‘w‘e’h/ o1
A wal wl vl o
............................... 1 e‘”umemgxe«ix WS
qu“ .
........................................................................................................ wwr'f
w2
e A e A O

Question 32 continues on page 43
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Question 32 (continued)

(©) The area of the region bounded by the curve y = xe™, the x-axis and x =1 is shown

below. Given that the area of this area is 1 , find m.

my
1
;
..... TR T
BN 8 2 .22 ) B Nt S
................. e""(\%,,\—é(o@'s«)’lj
.................. N R A T T
B ML UTE 3 Tl 5 ) et
............... SR LD I I
................ L A
................. Wzl WAEY
.................. Wzl et wmdo s A
..................... M '\\/
End of paper
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