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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.

V25—x2

1 Which interval gives the range of the function y = - ?
A. [0, 5]
B. [0, 1]
C. [-5, 5]
D. [—1,1]
2 An arithmetic sequence has a first term of 8 and a common difference of — g :

Which is closest to the value of the 27th term of the sequence?

A. 53.9
B. 0.020
C. —12.80
D. —35.00
3 What is the equation of the tangent to the curve y = sin x at the point where
X =T.

A. y=X-—T
B. Yy = COSX
C. y = sinx

D. y=—x+m
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4 A car windscreen wiper traces out the area ABCD where AB and CD are arcs
of circles with a centre O and radii 50 cm and 30 cm respectively.

Angle AOB measures 135'.
jmg
KX
()

What is the area of the shaded region ABCD to the nearest cm squared?

A. 600 cm?

B. 1257 cm?
C. 1885 cm?

D. 96000 cm?

5 Pronto Mobiles manager collected data given by customers related to the reasons for
being unhappy with his company. The Pareto chart shows the data collected.

250
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What percentage of the customers were unhappy because the service was
Over Priced?

A. 70%
B. 16%
C. 54%

D. 48%
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6 The diagram below shows the graph of y = x3 — 6x? + 9x + 2 and the line
x = 5.

=

What is the value of the area bounded by the x-axis and the curve
y =x3—6x?+9x + 2 between 0 < x < 5?

A. A = 22.00 square units
B. A = 25.25 square units
C. A = 27.00 square units

D. A = 28.75 square units

7 What is the amplitude, phase and period for the function f(x) = sin (HT“) ?

A Amplitude 3, phase g and period g
B. Amplitude 3, phase m and period E
C. Amplitude 4, phase g and period 6m

D. Amplitude 4, phase m and period 6T
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10

Let g(x) = 1 — f(x). Iffff(x)dx = 7, what is the value of ffg(x)dx ?

A.

B.

The curve y = 2x3 — ax? + 6x has a point of inflection pointatx = 4.

—6

—4

8

10

What is the value of a?

A.

B.

—18

—24

24

18

The discrete random variable X has the following probability distribution.

What are the values of a and b if the expected value E(X) is 1.27
A.

B.

P(X =x) — a

0.3

2b

a=03and b =0.1

a=01and b =0.3

a=03and b =0.3

a=01and b = 0.1

End of Section I




St George Girls High School
2021_Year 12 HSC Course — Mathematics Advanced - Trial HSC Examination Page 7

Mathematics Advanced Student Number:
Section Il Answer Booklet 1 Teacher:
Section II

90 marks

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

Booklet 1 - Attempt Question 11 - 15 (15 marks)
Booklet 2 - Attempt Question 16 - 20 (15 marks)
Booklet 3 - Attempt Question 21 - 23 (15 marks)
Booklet 4 - Attempt Question 24 - 26 (17 marks)
Booklet 5 - Attempt Question 27 - 30 (15 marks)
Booklet 6 - Attempt Question 31 - 32 (13 marks)

Instructions e Write your Teacher’s Name and 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.

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

e Extra writing space is provided on page 11 of
Booklet 1. If you use this space, clearly indicate
which question you are answering.

Please turn over
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Question 11 (1 mark)

Find the derivative of f(x) = 2x? — z

Question 12 (3 marks)

Calculate the sum of the arithmetic series 6 + 14 + 22 + --- + 958.
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Question 13 (4 marks)

Find

d 3
b)  —E5)

Question 14 (2 marks)

Prove that cos @ cot @ + sin @ = cosecf .
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Question 15 (5 marks)

Basketball and tennis are two sports students may choose to play.
For a group of 44 students, the following is known.

= 8 students play both.
= 20 students play tennis.
* 6 play neither.

a) A student is chosen at random. By using a Venn diagram or otherwise, find the

probability that a student plays only basketball.

b) A student is chosen at random. Given the student does not play basketball,
what is the probability that the student plays tennis?

c) Two students from this group are randomly selected after each other.
What is the probability that the first only plays basketball and the
second plays only tennis?
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Question 16 (2 marks)

Given that 0 < x < 4 and logs(4 — x) — logs 3x = 1, find the value of x.

Question 17 (3 marks)

x—3

3
Evaluate fZ m
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Question 18 (4 marks)

Marley works in a local fruit and vegetable store, and he is making a stack of oranges
against a sloping display panel.

The oranges are stacked in layers, as shown, where each layer contains one orange less

than the layer below it.

Cm @ 9 m nth Layer

When he has finished, there are five oranges in the top layer, six in the next and so on.

There are n layers altogether.

a) Show there are %n(n + 9) oranges in the stack.

b) If Lachlan has 300 oranges to create his display, how many full rows can he
create, if the top row still contains five oranges?
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Question 19 (3 marks)

a) Differentiate (1 + Inx)*. 2
1+1 3
b) Hence, find f ﬂ dx

Question 20 (3 marks)

Solve the equation 2 sin? (g) = 1 where [—7, 7T].
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Question 21 (5 marks)

Layla and her brother Mike are at their home H. Layla walked 300 m on a bearing 320° to
her dancing school D and Mike walked 540 m on a bearing 245° to his sports club C.

D %,
Z

%

0¥

a) Show that the angle DHC is 75°.

b) Find the distance DC, correct to 2 decimal places.
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c) Find the bearing of the sports club C from the dancing school D correct to the 2
nearest degree.

Question 22 (7 marks)

The rise and fall in sea level in Korsachov, due to tides, can be modelled by the cosine
function below:

h(t) = Acos(bt) +d

/1 (metres)

] t—+——+—+—+—> (hours)
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At 8am it is low tide, and the channel is 10m deep. At 2pm it is high tide, and the channel is
16m deep. A ship needs at least 11.5m of water to sail.

a) Find the value of 4, b, and d. 3

b) Between what times in the first day can the ship sail? 2
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Question 23 (3 marks)
Consider the geometric series
1+ (V7-2)+ W7 -2)2+ -
a) Show with calculations why this geometric series has a limiting sum.

b) Find the exact value of the limiting sum with a rational denominator.
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Question 24 (8 marks)

A heated metal ball is dropped into a liquid. As the ball cools, its temperature, T°C,
t minutes after it enters the liquid is given by,

T =400e7%%t 425, t>0.
a) Find the initial temperature of the ball as it enters the liquid.

c) Find the rate at which the temperature of the ball is decreasing after
50 minutes, giving your answer to 3 decimal places.
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d) As it cools the ball will eventually approach what temperature? 1

e) Sketch the graph of T. 2
T
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Question 25 (6 marks)

Two curves y = 2e™* and y = e* — 1 intersect at a point P.

v

y=ée"-1

a) Show algebraically that the coordinates of P are (In2, 1).
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b) Find the area bounded by the two curves and the y-axis.
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Question 26 (3 marks)

The parabola y = x? — 2x is dilated horizontally by factor of 2 then translated
vertically up by 3 to give a new parabola.

a) Sketch the transformed new parabola showing its vertex.

b) Find the equation of the new transformed parabola.
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Question 27 (5 marks)

A local basketball team played 23 home games and 23 away games.

The home game (H) scores are the scores that the team made during games at their own
basketball court; the away game (A) scores are the scores that the team made

during games at opponents’ courts.

The scores from each game are represented in the box-plot.

home game 4'

away game }—

T T I I T T I T T
20 30 40 50 60 70 80 90 100
sCcore
a) What was the team'’s lowest home game score? 1

c) Compare and contrast the distributions of the team’s home and away game
scores.
In your answer, comment on the skewness of the distributions, measures of
central tendency and spread.
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Question 28 (4 marks)

The graph shows the velocity (in metres per second) of a particle for 5 seconds.

v (m/s)4q\

0 1 2 34 5
t (seconds)

The distance covered by the particle over 5 seconds is given by fos v(t) dt.

Use the trapezoidal rule and the velocity at each of the six times values from
t = 0tot = 5 to find the approximate distance covered.

Give your answer correct to one decimal place.

b) [s the distance travelled between 3 seconds and 5 seconds an overestimate or
an underestimate of the actual distance covered by the particle?
Justify your answer.
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Question 29 (4 marks)

The sum of the first two terms of an infinite geometric series is 45. The third term in the 4
series is 12.

Show that there are two possible series and find the first term and common ratio for
each case.
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Question 30 (2 marks)

The diagram shows the graph of f(x).

p =

J(x)

“« b ey
544 -3 -2 \\2/345

\4

Sketch the graph of g'(x), showing approximate x — intercepts and the behaviour
as x - too,

p <
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Question 31 (6 marks)

A particle is moving in a straight line with a velocity given by % = 8cos (Zt - g),

where x is the displacement from the origin in metres and ¢ is time measured in seconds.
The particle is initially at rest 4 m to the right of the origin.

a) Show that the displacement of the particle is given by x = 4 sin (Zt - g) + 8.

c) By finding a function for the acceleration, describe the motion of the particle
directly after % s and before it next comes to rest.
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Question 32 (7 marks)

A concert hall is to be built in the shape of a rectangle with width 2x metres and
length y metres.

2x Audience Singer

The hall is to be divided into two parts. One section is for the audience and the other section
is for the singer as shown in the diagram above.

The audience section is required to have an area of 500 m? and its perimeter should
be as small as possible.

Let P be the perimeter of the audience section of the concert hall.

a) Show that the perimeter of the audience section of the concert hall is given by 3
P=(2+T)x+ 22,
2 x
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b) Find the radius of the semicircle of the hall where the singer stands that
gives the smallest possible perimeter for the audience section.

Show, by mathematical reasoning, why this radius gives the required
minimum perimeter.

END OF EXAMINATION
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Section |

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

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

V25—x2
5

A [0,5] D:[=5,5)
0,1] R ED’t]

1 Which interval gives the range of the function y = ?

C. [—5,5]
D. [—1,1]
2 An arithmetic sequence has a first term of 8 and a common difference of —g :

Which is closest to the value of the 27th term of the sequence?

- -4
A, 539 a=3 y = T —
3—
-4
o oo T = seztn(2)
@—12.80 = -12.8D
D. —35.00
3 What is the equation of the tangent to the curve y = sin x at the point where
X =T.
j‘ = CosN
A. y=Xx-—T ok =T
= <™
B. Yy = COSX M~ - E? .
= =s v (&)
when =T, Y
C. y = sinx j,o= -((x—-""\

= - =+
o 5
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4 A car windscreen wiper traces out the area ABCD where AB and CD are arcs
of circles with a centre O and radii 50 cm and 30 cm respectively.

Angle AOB measures 135’.

D C
o
What is the area of the shaded region ABCD to the nearest cm squared?

A=20(R -r2)

A. 600 cm?

= 1,37 (50*-30%)
B. 1257 cm? 2 4

= 1884.93%S
C. 1885 cm?

D. 96000 cm?

5 Pronto Mobiles manager collected data given by customers related to the reasons for
being unhappy with his company. The Pareto chart shows the data collected.

400 = 100%
= |

\
\

-+ &
g 0 g o
2 = ot |
g . iy
E 120 mg
ERUE | B . ..

L

..

. ___ ™

Low Feception Voice Guality Crver Priced Techinal Rezolution  Meszage Delay Na Roaming

What percentage of the customers were unhappy because the service was
Over Priced?

A. 70%
C. 54%

D. 48%
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6 The diagram below shows the graph of y = x3 — 6x% + 9x + 2 and the line
x = 5.

b=

What is the value of the area bounded by the x-axis and the curve
y =x3—6x%+9x + 2 between 0 < x < 5?

A f 7( (;7( -l-cfi-;Zo“x
f_c =) .;.Ti _._27(]

[5°- s\*is z(s]

2%-15 ut

A. A = 22.00 square units

B. A = 25.25 square units

C. A = 27.00 square units

@ A = 28.75 square units

7 What is the amplitude, phase and period for the function f(x)= 4sin (%) ?
J\('X) = 4 SIV\—;(‘X‘I"K )
lOe(\oA = -’2;"___

B. Amplitude 3, phase  and period g '/3

b
ﬂmr‘r"‘ﬂae s 4‘
Plhase s T,

"

A Amplitude 3, phase g and period g

C. Amplitude 4, phase g and period 6m

@ Amplitude 4, phase m and period 6T
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8 Let g(x) =1 — f(x). Iffff(x)dx = 7, what is the value of ffg(x)dx?

N jf@\
O ANPTOLE =j,‘fl——f(")d"

C 8 - j"f,du__jf'.-{{:)o()l

D. 10 = ¢
= x| R
= 4-1 <
= -
9 The curve y = 2x3 — ax? + 6x has a point of inflection pointatx = 4.

What is the value of a? _ 2 7(3 _ 07(2 N 6‘)\

J - é)lz -2ax+(

A, —18 )
J
B. 24 3“= |22 — 2o
w_
@24 Y TP 24-2a=0
= 4
D. 18 whe~ X 48 =2a

¢ =24

10 The discrete random variable X has the following probability distribution.

X -1 0 1 2 3
1

P(X =x) — a b 0.3 2b
10

What are the values of a and b if the expected value E (X) is 1.2?

. = .
a=03andb = 0.1 “(Y'/,O*O"B-'-Oé”-do 2
O0-S+ I =12

B. a=01andb =03 b= o0 )
b= O-!
L ia+bs03a42L =1

o -
6l +A& + 0|l +£07 -(-2(0")*’
&=0°73

C. a=0.3andb = 0.3

D. a=0.1land b = 0.1

End of Section I
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Question 11 (1 mark)

Find the derivative of f(x) = 2x? — -

.......................................... (2). %0 +.30 0
% = 44 +3
17_

Question 12 (3 marks)
Calculate the sum of the arithmetic series 6 + 14 + 22 + --- + 958.

’T};=04—(V‘°')d .......................................................
3 A A o T L% S (
.............. Y S X TR -1 Wowst - SR
........... R S - LA Vet
............. R 0
....................... N 20 i ]
........... Cen S [2a. @04
............................ =120 (2564 WAXE |
2
........................... = 60 [ 1248527 ...
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Question 13 (4 marks)

Find

.............. I e O e

b) i(tan:x) 2

dx X U 3
__CL(—LM‘ ?,—,(;) ..... =2 . 3§££23’£:‘l'4n27l ik
dn 23 (2*)*
................................................................... 32
e = 32500 24— 33 “dan 3
paid » ¢
..................................................... = 39" (nsec’ 3 = 4andn)
164
. 2
Question 14 (2 marks) = 3(15,?( 3 __,(_o.,\gx)
‘ a

Prove that cos 6 cot 8 + sin 8 = cosec@ . X 2
................ LHS= cosQcod O 4 smn® o
.......................... =..¢c0s0 x ¢o §9_(_5
...................................................... sn®
........................... 7.05°8 sl
...................................... sl
.......................... =088 + s o

\Z
sin0

......................... _(
e Dboa ) oe e
.......................... =..¢052c0



St George Girls High School
2021_Year 12 HSC Course - Mathematics Advanced - Trial HSC Examination Page 10

Question 15 (5 marks)

Basketball and tennis are two sports students may choose to play.
For a group of 44 students, the following is known.

= 8 students play both.
= 20 students play tennis.
» 6 play neither.

a) A student is chosen at random. By using a Venn diagram or otherwise, find the 2

probability that a student plays only basketball. /é
........................................................................................ Q

o P(Basketball onty) = ‘B =4

B RO R Y U R . I N s R R R T T S
< 22
b) A student is chosen at random. Given the student does not play basketball, 1

what is the probability that the student plays tennis?

s BlFenns [ re beskethall). s Y2

c) Two students from this group are randomly selected after each other. 2
What is the probability that the first only plays basketball and the
second plays only tennis?

...... trobakb:| hy. .fFl.f.A...P.’.@yém...pl@g;.....l:.@gk.dflaall ..q.vx(y..;t..;_.
..... P Vo L"‘ L"' '3 Seond.. [).'.4-.34(. o P’G'jd . Fenns... sm.l.\o.j. LE _26_2_ l
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Question 16 (2 marks)

Given that 0 < x < 4 and logs (4 — x) — logs 3x = 1, find the value of x.

DRI I T I I T T T T T S R R R R I I I I P

Question 17 (3 marks)

x—3

Evaluate

2 x2—-6x+5 X
................................ ;- 2(7('3) AW
................................ £/ At-batks
_ 2 3
.............................. —i[lr\,x_—éﬂ-‘sl]z
o [l 6 @45 = e 276(2) 15,
............................. ='
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Question 18 (4 marks)

Marley works in a local fruit and vegetable store, and he is making a stack of oranges
against a sloping display panel.

The oranges are stacked in layers, as shown, where each layer contains one orange less

than the layer below it.

m emmmenee  J—— > CXX) nth Layer

When he has finished, there are five oranges in the top layer, six in the next and so on.

There are n layers altogether.

a) Show there are %n(n+9) oranges in the stack. 2
.............. Secres 155462048 A
......... AzS oSl Sa
N
......................... Sn=% 2204
................................ SN A0 A=
. 2
.......... S,,\=_ﬂ ....'.’(.-.-!:..l.\..)....?—.‘..._‘-.m.(n.-&..‘.‘!)......as..rﬂa'vWM‘.
2 2
b) If Lachlan has 300 oranges to create his display, how many full rows can he 2

create, if the top row still contains five oranges?

2
= 20‘4 o~ _Zq‘f (w.“' Pgsgy‘klp/

2 Marlej can make 20 complel, rows.(
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Question 19 (3 marks)

a) Differentiate (1 + Inx)*. 2
R
B L)t = Flax) z
.................. SO ¥ LT HL0% 3 R,
X

1+Inx)3
b) Hence, fmdf ﬂ

Question 20 (3 marks)

Solve the equation 2 sin? (g) = 1 where [—m, 7]. 3
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Question 21 (5 marks)

Layla and her brother Mike are at their home H. Layla walked 300 m on a bearing 320° to
her dancing school D and Mike walked 540 m on a bearing 245° to his sports clubC. '

AN
D
L\P
K7

%

20°
; T
~)

0¥

v

a) Show that the angle DHC is 75°. JZNHD = ‘(‘OD

b) Find the distance DC, correct to 2 decimal places.

.................... DCZ?D‘Hz +H(2—2/DH) .(*.il..(.).(.os. ZDHC

.................................................... S o e e s s s e s e s s e s s e eeesss e st s eeessssse st et s s s s

PR I R R RIS I N AR A A R R R I R I IR I I S I A
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c) Find the bearing of the sports club C from the dancing school D correct to the 2
nearest degree.
................ Led LHDC =8
2
.................................. CosO..=. 3000 $44.44 = 540"
.................................................................... 2% 300% 54460 .
.................................................. =..0:22086.
.............................................. 820087 0:29086..).....
=.713.922..5 (

teeeseteccrsstestassssaatan S R R R I IR R I Y

Question 22 (7 marks)

The rise and fall in sea level in Korsachov, due to tides, can be modelled by the cosine

function below:

h(t) = Acos(bt) + d

Jr (metres)

I ]

ol ; i

‘ 2 ; er 1|5 Fhioucs)
Bom  10am ()PV‘"
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At 8am it is low tide, and the channel is 10m deep. At 2pm it is high tide, and the channel is
16m deep. A ship needs at least 11.5m of water to sail.

a) Find the value of 4, b, and d. 3

b) Between what times in the first day can the ship sail? 2

......................... cosf. _L)(=;_L
4 . The St‘i.lp can sai
..................................... /‘" :_73!-;)53:..",-6:2/(0L\ "w\,bm Qy\d

C) What is the rate of change of the water level at 12.00 p.m.? , 2 C(NM
........................ hlé)—-3x3(~sm(ﬂr_4))\
¢ 6
...................................... ‘=_"}.am1—k‘
2 /3

................................................... T w2
2
RS : TK‘E. ....... —T_.........r?.?.. ............ l
z ”a

oo the love of wade,r Mer@ages at a rade of
LS EIP IR W



St George Girls High School
2021_Year 12 HSC Course - Mathematics Advanced - Trial HSC Examination Page 21

Question 23 (3 marks)

Consider the geometric series
1+ (W7-2)+W7-2)2+ -
a) Show with calculations why this geometric series has a limiting sum.

= e —_—— o2
TP PPRTTTRRTRS L0 3 AT TP PP PRI
swmee A

.............................................. -T:—F;...................................................

.......................................... e

................................................ R

.......................................... = 2 AT
2 — {3 2+

e B Y
9-17
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Question 24 (8 marks)

A heated metal ball is dropped into a liquid. As the ball cools, its temperature, T°C,
t minutes after it enters the liquid is given by,

T = 400e%%t + 25 t>0.

a) Find the initial temperature of the ball as it enters the liquid. 1

............................................... oxios. 20 N

b) Find the value of t for which T = 200, giving you answer to 3 decimal places 2
-0-0%
........................... 200.5..400e 0T A2y
— o o05+*
........................... (S s
400
........................... l"“_l:l_s =0 St
4 00
.............................................................. B S
........................................ ‘é-h O
oo e 163
........................................................... g eanrag ey fe e eeeeree oL 000 Miw
NS RLEINE|
c) Find the rate at which the temperature of the ball is decreasing after 2

50 minutes, giving your answer to 3 decimal places.

DI R I I R R R I R e I I I I IR I I T R I
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d) As it cools the ball will eventually approach what temperature? 1

e) Sketch the graph of T. 2

> 3

425 -
200
2 + - - - - - = - = <.
< —t—t— >
O 20 3 40O
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Question 25 (6 marks)
Two curves y = 2e™* and y = e* — 1 intersect at a point P.
\ Y= ex -1
P
y=2e "
a) Show algebraically that the coordinates of P are (In2, 1). 3

2 T
e T
et {
.................................................... SO, W
9 = " _ oV

..................................... (002200 o0t =00
STSUUIUOUURRRRP I 0.1 k- SRR - NN =
............................... er= f"—"‘
......................... lnel=1w2 . eo sduhe
................................ w= w2
e X =2 =.2..€

o ludersects ot (n2)0)




St George Girls High School
2021_Year 12 HSC Course - Mathematics Advanced - Trial HSC Examination

Page 27
b) Find the area bounded by the two curves and the y-axis. 3
a2 X lhw 2 X
..................... Az [ 2e d = (. e ldx |
................................... O g
_ 2 x m 2
.......................... T —ZQJ“EG-X I
© o
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Question 26 (3 marks)

The parabolay = x? — 2x is dilated horizontally by factor of 2 then translated
vertically up by 3 to give a new parabola.

a) Sketch the transformed new parabola showing its vertex.

...... HW!?OW\‘&'“yd"a'ko\v.—fm‘fw04—2, x.2Y

........... Verheal Avanslated o by 3. 4243

........ TR ST BEI A EP o

b) Find the equation of the new transformed parabola. 1

..................... Q) 1—93})3:2)12(&)

:lzﬁ-—x ...................................
% 2

................................ »Z -3:&—
groyedoiyt te gt

j: ....... Ne =X +3
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Question 27 (5 marks)

Alocal basketball team played 23 home games and 23 away games.

The home game (H) scores are the scores that the team made during games at their own
basketball court; the away game (A) scores are the scores that the team made

during games at opponents’ courts.

The scores from each game are represented in the box-plot.

home game 4'

away game }—

T T T L T T T T T
20 30 40 50 60 70 B8O 90 100
score

a) What was the team'’s lowest home game score? 1

c) Compare and contrast the distributions of the team’s home and away game
scores.
In your answer, comment on the skewness of the distributions, measures of
central tendency and spread.

e Home game.. Seres.....are neaabvely  shewsed ——-/L——

* Home game(\'o scoreS. bhave  a lhdeer mediay (= QS')__

..... + .H?h..‘!?t?...A.w.a..g).ﬁgam.e.(.ﬁ)....s..t.qces. ‘ot o madian 35
) For H . QB = ¥0-35 =41 .
.................................................... A9 = 10
................. Cor A 2 (18R = 60-25 =35 awd ramge =
ARbougl, Home aAoames . . have  hiolner scarcer Hhere 15 oore

Consw-lev\c:j and (<< ngaal in —the Awaa opmes
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Question 28 (4 marks)

The graph shows the velocity (in metres per second) of a particle for 5 seconds.

v(m/s)4(*-
A

it AN

0 1 2 34 5
t (seconds)

The distance covered by the particle over 5 seconds is given by fos v(t) dt.

Use the trapezoidal rule and the velocity at each of the six times values from
t = 0tot = 5 to find the approximate distance covered.

Give your answer correct to one decimal place.

DA R R R R R FhY AP } SR ......). ................................
dhe curve... gfw.e.s..:\.'kg....q\s.s-r!v.vs u..f{mvelled..hy.’.\fhc..(md.de , SO
asweg. Khe. . Trapezmdal culel
............................ prz'-’—';??ﬂzs'stswzzsno“v-e?oﬂ |
................................... =
............. - Pppeox, Avst. Avavelled. s 0 {

b) Is the distance travelled between 3 seconds and 5 seconds an overestimate or 2

an underestimate of the actual distance covered by the particle?
Justify your answer.

S The  distance. dravelled.  between.
........... ?>...$€.C,......Q..vw.l....S..se.c.....\.S.......c.m......o\t@f.e.sfﬁm.af‘f.....f
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Question 29 (4 marks)

The sum of the first two terms of an infinite geometric series is 45. The third term in the 4
series is 12.

Show that there are two possible series and find the first term and common ratio for
each case.

R R T I I IR IR AR AR AP AP I A R R e R I
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Question 30 (2 marks)

The diagram shows the graph of f(x).

p <

J(x)

Sketch the graph of f '(x), showing approximate x — intercepts and the behaviour
as x - too,
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Question 31 (6 marks)

A particle is moving in a straight line with a velocity given by % = 8cos (Zt - %),

where x is the displacement from the origin in metres and t is time measured in seconds.
The particle is initially at rest 4 m to the right of the origin.

a) Show that the displacement of the particle is given by x = 4 sin (Zt - g) + 8. 2

= B s 2B )k S
....................................... B SO 2t ) *C!
......... W"“-’*"{:fox-4,+=‘(-s'v\(2(°) — )

........................................................ ng '_F( - 45_"‘(2-&-:25. )ii\
2

b) Find the first time when the particle comes to rest again.

............. farbcle  comes Ao e when. dd g .
al

........................................................................ IO . SRS
/
................. The pacticle  comes. dn.vest. agam. afie. Tgseconds.

c) By finding a function for the acceleration, describe the motion of the particle 2
directly after % s and before it next comes to rest.

4 & — | -
............................... ET;_BSM(Z-('._) I
................................... ._._11'?-__
w\«.%_h .............. )éﬁbt‘(gs'“(z(.r/z>“ Y
.................................................................. :"(QSW\T/L l

. 4he ?a\r’l'\c‘e ol szl moutng Apuoardt e 1eft aHer
‘o@ﬂ’\:) s-l-&-\"u:a\afj at T "2((.
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Question 32 (7 marks)

A concert hall is to be built in the shape of a rectangle with width 2x metres and
length y metres.

2x Audience Singer !

The hall is to be divided into two parts. One section is for the audience and the other section
is for the singer as shown in the diagram above.

The audience section is required to have an area of 500 m? and its perimeter should
be as small as possible.

Let P be the perimeter of the audience section of the concert hall.

a) Show that the perimeter of the audience section of the concert hall is given by 3
P=(2+3)x+ =2
2 X 2
........ brea. of audene.. = 2% x¢ (1%)
bu'-Adu““w= ..... S DO ................ INGA.)...........
................. e 500 = Zay - \
..................................... ZAY E 500 N
2

................................ 4’*3:2){0¢%-~-®

N 2=
............................................ T 2N A 3P0 1 AT,
Y =

DR I I I R I I I I R IR I I ) e e e e e e s e cmmmmmmn o e e e s s e e e e s CE———  **t et esecsesssoes

2 oL
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b) Find the radius of the semicircle of the hall where the singer stands that
gives the smallest possible perimeter for the audience section.

Show, by mathematical reasoning, why this radius gives the required
minimum perimeter

................................... IEEEEREEE] .........-.._—. .................................

'>L
....................................... 2.-!31(:.—500
d)l = AL
........... Min.pesimetes. Wil occur.. wben. AR =0
..................... (. CZ"‘&Kgbz d)l

.................................... W lw«nx:;( 1090 . 5. 0.63%..

END OF EXAMINATION





