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Sydney Girls High School

Mathematics Faculty

Multiple Choice Answer Sheet
W Trial HSC Mathematics Advanced

Select the altemative A, B, C or D that best answers the question. Fill in the response oval

completely.
Sample 2+4=7° A2 B) 6 (C)8 D 9

AO B@® CO DO

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

new arnswer.

A® B CcO DO

If vou change vour mind and have crossed out what vou consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:
correct

v
A B CcO DO

Completely fill the response oval representing the most correct answer.

. AO BO cO DO
2. A0 BO cO DO
3.AO BO cO bDO
4. AO BO cO DO
5. O BO cO DO
6. AO BO cO DO
7.A0 BO cO DO
8. AO BO cO DO
9.A0 BO cO DO
10A O BO cO DO




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) Which is an example of discrete numerical data?
A. The weight of baby goats
B. The month in which birthday falls
C. The number of biscuits in a packet

D. A grade of A to D in an exam

2) For the random variable, X, it is known that E(X) =3.4. If E(X?)=13.6, which of

these is closest to the standard deviation o ?

A 1.84
B. 11.56
C. 143
D. 2.04

2
3) Itis given that | = J. Inx dx=2In2—-1. The approximation of | using the Trapezoidal
1

rule with 3 function values is:

A. Smaller by 2.6%
B. Larger by 2.6%
C. Smaller by 97.4%
D.

Larger by 97.4%



S 0w »

)

A.
B.
C.
D.

Given the point P(7,2)lieson y = f(x)and f'(z)=0 and f"(x)=—€, which

statement is true about P ?
P is point of inflexion
P is a maximum turning point
P is a minimum turning point

P is horizontal point of inflexion

The graph below represents a standard normal distribution.

If the mean is 34 and standard deviation is 2, which of the following statements about
this curve is false?
5% of the scores are less than 30
The mode is 34
The median is 34

68% of the scores are between 32 and 36



6) There are 24 girls and 16 boys in a class. From the class, % of the girls and 1 of the

boys walk to school. One student who walks to school is chosen at random. Find

the probability that the student is a boy.

g
13
B —
64
c. =
32
p. 2
5

257 . . :
7) iloge 925 is equivalent to which statement?
dx 5x+3

-5
3+5X

5(3-5%)
5x-3
-5

3-5x

-5(3-5x%)
5x+3



8) For the graph of the function shown below, it is given that J. f(x)dx =0. Find the
4

value of a.
ﬂ‘
(3.4)
N 1 8 a *
(-5,-2) (-2,-2) (8,-2) (a,-2)
A. 13
B. 14.5
C. 125
D. 12

9) A water tank holds 1250 litres of water. Water is flowing out of the tank at the rate R

litres per minute where R =100t after t minutes. How long does it take the tank to
empty, in minutes?

A. 15
B. 5
C.25
D. 10



10) If tan* @ =1—¢€?, then the value of sec@+tan’ @cosecé is equal to:

3

A. (2+e2)5

3

B. (2-¢’)

1

C. (2+e2)5

1

D. (2-¢*)



Mathematics Advanced
Section II Answer Booklet 1

Section II
90 marks
Attempt Questions 11-40

Allow about 2 hours and 45 minutes for this section

Booklet 1 — Attempt Questions 11 — 30 (54 marks)
Booklet 2 — Attempt Questions 31 — 40 (36 marks)

Instructions

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 Please clearly mark the questions written on the papers provided at the end of the paper.



Question 11 (2 marks)

Find the sum of the series 5+ 11 + 17+ ......... +95. (2)

Question 12 (2 marks)

Solve:  sin3x —% =0, where 0<Xx<7x (2)

Question 13 (3 marks)

Two points have coordinates P(4 , b*>+2b+2) and Q(3 , 3b+3). It is given that the line
PQ is parallel to the line x+ Yy =1. Find the value(s) of b. 3)



Question 14 (2 marks)

Let y =cos’ 2x. Find d—y ()

Question 15 (2 marks)

The weekly salaries of workers at a factory are normally distributed with a mean of 410
dollars and a standard deviation of 40 dollars. A worker is chosen at random. Using the
empirical rule, determine the probability of choosing a worker with a salary between 330

and 370 dollars. (2)

Question 16 (2 marks)

Sketch the curve y = |X - 5| + 2, showing all important features. (2)



Question 17 (3 marks)

Given f(x)=—2x :

1) Write down the domain in set notation. (1)

Question 18 (1 mark)
N

5
Find: J'»\jS—xz dx (1)
5



Question 19 (2 marks)

Prove the following identity: (2)

1—sin X

- =sec X—tan X
1+sin X

Question 20 (3 marks)

ABC is a triangle, right-angled at B. BD is an arc of a circle with centre A. AB=BC =2cm.

Find the exact area of the shaded region. 3)
C
D
2
‘ 2



Question 21 (3 marks)

For the events A and B from a sample space, P(A|B) = i and P(B|A) = §

Let P(ANB)=m.
1) Find P(B) in terms of m. (1)
i) Find P(B'n A") in terms of m . (2)

Question 22 (1 mark)

A cake is removed from the oven at 2:00 pm. Between 2:00 pm and 2:20 pm the temperature
of the cake has fallen and the rate of change in temperature has also decreased. Draw a graph
of temperature as a function of time that best fits this description. (1)



Question 23 (5 marks)

In the lead up to their 2023 Mathematics Advanced HSC examination, students revised by
completing past trial examinations for this subject.

The scatter diagram below shows the number of past trial examinations completed by a group

of students enrolled in Mathematics Advanced, and the percentage score they received in
their HSC examination.
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Number of past trial examinations completed

The equation of the regression line is y=18+1.3Xx..

1) Draw the regression line onto the scatter diagram above.

1) Interpret the meaning of the values 18 and 1.3 in the context given above.

1i1) Explain why the regression line given should not be used to estimate the
percentage when someone has completed 80 past trial examinations.

2)
)



Question 24 (3 marks)

A bag contains 5 white balls and 3 black balls. Two balls are selected at random from the
bag, without replacement. Let X be the number of black balls drawn.

1) Construct the probability distribution table. (2)



Question 25 (2 marks)

2
Evaluate: I(3X +2)"" dx (Leave your answer in exact form.) (2)
1
Question 26 (2 marks)
Find: | —X_ dx @)
X +6



Question 27 (6 marks)

For the function f(X)=x"—3x+2:

1) Find the stationary points and determine their nature. 3)
1) Find the point of inflexion. (2)
1) Using parts 1) and ii), sketch the graph of y = f(X). (1)
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Question 28 (2 marks)

The life span of a particular species of sea turtle is normally distributed with a mean of 170

years and a standard deviation of 35 years. By using the table or otherwise, find the

probability that a random chosen turtle will live for more than 220 years, correct to 4 decimal

places.

)
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0.8315
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0.8749
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0.8790
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0.8830
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0.8869

0.8388

0.8907

0.8925

0.8944

0.8962

0.8980

0.8997

0.9015
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0.9049
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09115
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0.9147

0.9162
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0.9236

0.9251

0.9265

0.9279
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0.9306
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0.9441
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0.9535

0.9545

1.7

0.9564

0.9573

0.9582

0.9591

0.9599

0.9608

0.9616

0.9625

0.9633

1.8

0.9649

0.9656

0.9664

0.9671

0.9678

0.9686

0.9693

0.9699

0.9706
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Question 29 (4 marks)

The continuous random variable X has probability density function f(x) where

—X
f(x)= ke 2 , x>0
0, elsewhere

1) Show that k = % . (2)

1) What is the probability that the random variable X has a value that lies between

1 1 .
3 and 5 ? Leave your answer in terms of €. (2)

19



Question 30 (4 marks)

A particle moves in a straight line so that its displacement, X metres, at time t seconds is

given by:
X =6t +3In(3t* +2)
1) Find the initial displacement. Leave your answer in exact form. (1)
i1) Prove that the particle is never at rest. 2)
111) Hence, find the limiting velocity. (1)



Section II extra writing space
If you use this space, clearly indicate which question you are answering.
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Instructions:
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Question 31 (5 marks)

Consider the function y = (x—1)log, 2X.

H  Find Y @)
dx
1
i1) Hence show that : J‘loge 2x dx =log,2—— 3)
1
2

24



Question 32 (4 marks)

The diagram shows the graph of the function y = f (x), with the coordinates of the turning

points shown.

1) On the number plane shown below, sketch the graph of y= f'(X) . (2)

Ay

¥

i1) Find the area bounded by the graph of y = f'(x) and the X -axis, without
finding the equation of the curve. 2)

25



Question 33 (4 marks)

The sum of the first three terms of a geometric series is 152 and the sum of the next three
terms is 513. Find:

1) the common ratio 3)

1) the first term (1)

26



Question 34 (4 marks)

The angle of elevation to the top of a building from a point due west of the building is 23°.
Point B has a bearing of 153°T from the base of the building and the angle of elevation to the
top of the building is 18°. If A and B are 600 m apart:

i)  Show that ZAOB=117°. (1)



Question 35 (3 marks)

Find the exact value of X given log, X =log, $B. 3)

28



Question 36 (4 marks)

Donald is playing a game with two ordinary dice such that he wins if the sum of the two
numbers on the dice is 6. If the sum is 5 then he loses. If the sum is anything else it is a draw
and the player plays again until he wins or loses.

1) Find the probability that Donald wins on the first throw. (1)

i1) What is the probability that Donald wins on the first, second or third throw? (1)

1i1) Calculate the probability that Donald eventually wins the game. (2)

29



Question 37 (3 marks)

The diagram below shows the graph of y=2e “and y=¢" 1.

\ Jy=e*-1
y=2e"
-In2 o
PSS 5In2 X



Question 38 (1 mark)

Question 39 (3 marks)

If y> =(2m-y)(2n—-Y), show that

S| =

31



Question 40 (5 marks)

An underground power line is to run from a power plant at one side of a river to a factory at
the other side, 1000 metres downstream. The river is 600 m wide and has straight banks. The
diagram below shows the proposed route of the power line. It follows the river bank for a
distance before crossing the river to the factory. The cost of laying the power line under land
is $140 per metre, and the cost of laying the power line underwater is $180 per metre. It is
required to find the route costing the least to install the power line.

Power
plant X metres
A :‘ |:
600 m
1000 m Factory
1) Find the total cost of the line in terms of X. (2)
1) Find the route that gives the minimum cost 3)
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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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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) Which is an example of discrete numerical data?
A. The weight of baby goats
B. The month in which birthday falls

@ The number of biscuits in a packet
D. A grade of A to D in an exam

2) For the random variable, X, it is known that E(X) =34 . If E(X*)=13.6, which of

these is closest to the standard deviation o ?

A 1.84

B. 11.56
@ 1.43

D. 204

3) Itisgiventhat /= jln x dx=2In2-1. The approximation of / using the Trapezoidal
1

rule with 3 function values is:

‘Smaller by 2.6%

B. Larger by 2.6%
C. Smaller by 97.4%
D. Larger by 97.4%



4) Given the point P{x,2)lieson y = f{x)and f'(x)=0 and f"(x) = —e’, which

statement is true about P ?

A.  Pis point of inflexion

P is a maximum turning point

C. P is aminimum tuming point

D. P ishorizontal point of inflexion

5) The graph below represents a standard normal distribution.

If the mean is 34 and standard deviation is 2, which of the following statements about
this curve is false?
5% of the scores are less than 30
B. The modeis 34
C. The median is 34

D. 68% ofthe scores are between 32 and 36



6) There are 24 girls and 16 boys in a class. From the class, 3 of the girls and 1 of the

boys walk to school. One student who walks to school is chosen at random. Find

the probability that the student is a boy.

B. —
64

c. =
32

p. 2
5

d -25x% ). . .
7 —log, 0= 25% is equivalent to which statement?
dx 5x43

© 34+5x

5(3-5x)
5x-3

3-5x

-5(3-5x)
Sx+3




8) For the graph of the function shown below, it is given that I f{x)dx=0.Find the
-4

value of a.
A
(3,4)
e .
, A 24 o
('5:'2) ('25'2) (83-2) (a,~2)
A, 13
14.5
C. 12.5
D. 12

9) A water tank holds 1250 litres of water. Water is flowing out of the tank at the rate R
litres per minute where R =100z after f minutes. How long does it take the tank to
empty, in minutes?

A. 15

5
C.25
D. 10



10) If tan® & =1-¢’, then the value of sec@+tan’ Gcosecd is equal to:

3

A, (2+c22)E

() (2-<)

1

C. (2+e1)E

1

D. (2 - )5





















Question 24 (3 marks)

A bag contains 5 white balls and 3 black balls. Two balls are selected at random from the
bag, without replacement. Let X be the number of black balls drawn.

i) Construct the probability distribution table.

20 (2)
B WL erensf 0 &lock

— O x5 w A2 g L
B T T T T g:..:l]:-.....l .......... zgpp--:{-:-. ............ zg‘"

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

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



Question 25 (2 marks)

2
Evaluate: I(3x +2)" dx (Leave your answer in exact form.)




Question 27 (6 marks)

For the function f(x)=x"-3x+2:

1) Find the stationary points and determine their nature. (3)
3
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Question 28 (2 marks)

The life span of a particular species of sea turtle is normally distributed with a mean of 170
years and a standard deviation of 35 years. By using the table or otherwise, find the
probability that a random chosen turtle will live for more than 220 years, correct to 4 decimal
places. (2)

z] o000 | oor | 002 [ 003 | 004 [ 005 | 006 | 007 | 008 | 009 ”""""'EZ-

0.0 | 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
0.1 | 05398 | 05438 | 0.5478 | 0.5517 | 0.5557 | 0.5596 | 0.5636 | 0.5675 | 0.5714 | 05753
0.2 | 0.5793 | 0.5832 | 0.5871 | 05910 | 0.5948 | 0.5987 | 0.6026 | 0.6064 | 0.6103 | 0.6141
0.3 | 0.6179 | 0.6217 | 0.6255 | 0.6293 | 0.6331 | 0.6368 | 0.6406 | 0.6443 | 0.6480 | 0.6517
04 | 0.6554 | 06591 | 06628 | 0.6664 | 0.6700 | 06736 | 0.6772 | 0.6808 | 0.6844 | 0.6879
0.5 | 0.6915 | 0.6950 | 0.6985 | 0.7019 | 0.7054 | 0.7088 | 0.7123 | 0.7157 | 0.7190 | 0.7224
0.6 | 0.7237 | 0.7291 | 0.7324 | 0.7357 | 07389 | 07422 | 0.7454 | 0.7486 | 0.7517 | 0.7549
0.7 | 0.7580 | 0.7611 | 0.7642 | 0.7673 | 0.7704 | 0.7734 | 0.7764 | 0.7794 | 0.7823 | 0.7852
0.8 | 0.7881 | 0.7910 | (.7939 | 0.7967 | 0.7995 | 0.8023 | 0.8051 | 0.8078 | 0.8106 | (L8133
09 | 0.8159 | 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 | 0.8340 | 0.8365 | 0.8389
10 | 0.8413 | 0.8438 | 0.8461 | 0.8485 | 0.8508 | 0.8531 | 0.8554 | 0.8577 | 0.8599 | 0.8621
1.1 | 0.8643 | 0.8665 | 0.8686 | 0.8708 | 0.8729 | 0.8749 | 0.8770 | 0.8790 | 0.8810 | 0.8830
1.2 | 0.8849 | 0.8869 | 0.8888 | 0.8907 | 0.8925 | 0.8944 | 0.8962 | 0.8980 | 0.8997 | 0.9015
1.3 | 0.9032 | 0.9049 | 0.9066 | 0.9082 | 09099 | 09115 | 0.9131 | 0.9147 | 09162 | 09177
14 | 0.9192 | 0.9207 | 09222 | 0.9236 | 0.9251 | 0.9265 | 0.9279 | 0.9292 | 09306 | 0.9319
1.5 | 0.9332 | 0.9345 | 09357 | 09370 | 0.9382 | 0.9394 | 0.9406 | 0.9418 | 0.9429 | 0.944]
1.6 | 0.9452 | 0.9463 | 0.9474 | 0.9484 | 0.9495 | 0.9505 | 0.9515 | 0.9525 | 0.9535 | 0.9545
1.7 | 09554 | 0.9564 | 0.9573 | 0.9582 | 0.9591 | 0.9599 | 0.9608 | 0.9616 | 0.9625 | 0.9633
1.8 | 0.9641 | 0.9649 | 0.9656 | 0.9664 | 09671 | 0.9678 | 0.9686 | 0.9693 | 0.9699 | 0.9706
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Question 29 (4 marks)

The continuous random variable X has probability density function f{x) where

0 elsewhere

fx)= {ke%x x20 }

1

. =)
) Showthatk=—. o, PDF'\,E ko ohe @

1i) What is the probability that the random variable X has a value that lies between

% and -:-15? Leave your answer in terms of e.

19



Question 30 (4 marks)

A particle moves in a straight line so that its displacement, x metres, at time ¢ seconds is

given by:

x=6¢+3In(3t* +2)

i) Find the initial displacement. Leave your answer in exact form. (1)

Initiek WL?/vv’é 12 5
L IR ot 3(4~ 2

;',3"- o g m-n-fh*U

;H

i) Prove that the particle is never at rest. ,JH— res+ where V=0 (2

wizﬁffa_mmmmmwm

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

] A |BL 4+ 18%. 412 =°

_ 3t +3€ +2 =0

3 ﬂT - 4-(3292)
MO — e [ 1 - SE

"'?-Na Sol. 1 \£0
UL TR A A Pt

C;Wmaw{' Vwm-r e
Con2 A du:rhﬁc..af-mw needed h;

o

’ iii)  Hence, find the limiting velocity.

| 8€

— OO == T2

(1)

20 N _-% s oo

ém/ﬁ’

20



Question 31 (5 marks)

Consider the function v =(x-1)log,2x.

-
i) Find =. (2)
......... - IR TR G T ey W
e
Ak b iy &
......................... :.\ﬂ le#"x_ml
..................................................................... S T A R L
=, l”ﬁgg-l-"c | 30! Y oo
p -
ii) Hence show that : li']ugr.?x dleﬂgrl-l (3)
1

: quad-lm--fl.,._lf ...... ;..,ém.,....L),LgJ.E—h.

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

---------------------------------------------------------------------------------------------------------------
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Question 32 (4 marks)

¢ (3,5)

The diagram shows the graph of the function y = f(x), with the coordinates of the turning

points shown. ’

i) On the number plane shown below, sketch the graph of y= f"(x) . (2)

=Y

i) Find the area bounded by the graph of y = f"(x) and the x -axis, without
finding the equation of the curve. (2)

......... ,(_3_(_l)l+(r_-3)zs
s \-_- 2 l 2§ 8 s ?L‘"E-S’j};ﬂvﬂ LR Aone
= 2 Papr ’7
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Question 33 (4 marks)

The sum of the first three terms of a geometric series is 152 and the sum of the next three
terms is 513, Find: :

i) the common ratio (3)

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

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

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

i) the first term (1)

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

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

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

.............................................................................................................
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Question 34 (4 marks)

The angle of elevation to the top of a building from a point due west of the building is 23°.
Point B has a bearing of 153° T from the base of the building and the angle of elevation to the

top of the building 1s 18°. If 4 and B are 600 m apart:

23° / 1/1 530

>~’> 0

600m /

R

1) Show that Z40B=117°. (1)

]
.............................. :H'?
ii) Ewvaluate the height of the building %, correct to the nearest metre €))
....... "CO\I\D-:E)'".__L_‘_“
................................... OR OB
.......... o) ﬁ:k =
"{‘ANQ_S
........... & .\\....!3_. P e e das e n ettt et r e A a i st s i r e s E e ey
AT NP S b
"rﬁr\lE
-.--t ------------------ -1 ------------------------------------------------------------------------------------
oG =0 L ——

'\"Dm 23 ’f’ﬂr\lfg

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




Question 35 (3 marks)

Find the exact value of x given log, _r:log_r-?ﬁ : (3)
...................................................... Iaﬂa‘ﬂz

........... [;*Wuﬁ  wesien. RCTW{“J

10339-_[_“ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, W ansmes vt :

.................
111111111111111111111

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

3 ;{—’
.................... ?.[.r: 3 75 (LRTTTTTTPRPrre
R R S TR T re] L SRS T S
................ S R | T
2 2 L

......................... _ !as
\ = q ij' A = 3
-3
- 3 28
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Question 36 (4 marks)

Donald is playing a game with two ordinary dice such that he wins if the sum of the two
numbers on the dice is 6. If the sum is 5 then he loses. If the sum is anything else it is a draw
and the player plays again until he wins or loses.

i) Find the probability that Donald wins on the first throw. (1)

...............................................................................................................
R R R Y e R R I I R N I I R R I )

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

i1) What is the probability that Donald wins on the first, second or third throw? (1)

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

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

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

iii) Calculate the probability that Donald eventually wins the game. 2)
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Question 37 (3 marks)

The diagram below shows the graph of y=2¢ " and y=¢"-1.

[
\ | =% o
_.-"'JJ’ =¢' -1 Lt wCn \
y=2e "\
- I K
\ __,." 3— 1 c_ =i 1
\ / e
_-In2 9_ Z i ot - €
e 5In2 x
Do, i -0
R TR =
Bt &7 =
Find the exact area of the shaded region between x=—In2 and x=5In2. (3)

-
ke Tl e O P

..................................................................................... L‘{hrrﬁ\-)(m:f'li) =G
.............................................................. e =]

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

............................................... a2 |
-5 2 ,=ia2
- 5,0_2@,.,. : ) !

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

---------------------------------------------------------------------------------------------------------------
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Question 38 (1 mark)

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

g0
Question 39 (3 marks)
If ¥* =(2m—y)¥2n—y), show that l._,l1, I— is an arithmetic sequence. ) (3)
e Tuls qpeiion was
........................................................................................... BTN ot




Question 40 (5 marks)

An underground power line is to run from a power plant at one side of a river to a factory at
the other side, 1000 metres downstream. The river is 600 m wide and has straight banks. The
diagram below shows the proposed route of the power line. It follows the river bank for a
distance before crossing the river to the factory. The cost of laying the power line under land
is $140 per metre, and the cost of laying the power line underwater is $180 per metre. It is
required to find the route costing the least to install the power line.

Power )
1600 — Y y rmetres . ’m_r ;y’ﬂ Tf"—"ﬂ

Ma s p{a.-u:_ wﬁ“

G 5 ol 2 TgsT{@

wasaT Shown

Factory [ hﬁr‘l(_ w AT

g dive i
(2)

i) Find the total cost of the line in terms of x.

'!“

T s T TTY

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

.............................. By e R e |
® T TASMEAEAAL K 2_ rrrrrrrrrrrrr .--r‘---t
___Ilj‘(ELm:mD A= 19 e ki

126 (x> + 3tece2) i SRR
32
ol T{rT‘fl.Sm

. _ p \ESM.?::-




	SGHS_2023_2u
	SGHS_2023_2u_Solutions
	multiple choice advanced solutions
	final soliution advanced Lisa
	advanced solutions 2023 trial
	booklet 2 advanced trial solutions


