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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 The first three terms of an arithmetic sequence are 487, 474 and 461.  
What is the 23rd term of this sequence?  

A. 20 

B. 188 

C. 201 

D. 7912 

2 What amount must be invested now at 4.2% per annum, compounded annually, so that in five 
years the amount will have grown to $100 000? 

A. $17320 

B. $81407 

C. $95969 

D. $122840 

3 What is the population standard deviation ( ) of the following data, correct to two decimal 
places? 

4.5,  6.2,  7.3,  7.4,  9.0 

A. 1.49 

B. 1.66 

C. 6.88 

D. 7.30  
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4 What is the mean score of the data represented in this frequency histogram, correct to one 
decimal place? 
 

 

A. 4.1 

B. 4.5 

C. 5.0 

D. 12.0 

5  is an even function in the domain . Given that .  

What is the value of ? 

A. - b  

B. 0 

C. -b  

D. 2b 

6 The graph of a function  is dilated horizontally by a factor of  and then translated 

4 units to the left. What is the equation of the new graph? 
 

A.  

B.  

C.  

D.  
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7 What is the derivative of e x3-1?  

A.  

B.  

C.  

D.  

8 Which of the following is equivalent to ? 
 

A.   

B.  

C.  

D.  

9 The function  is continuous and differentiable at . What is the equation of the 
normal to the function  at the point where ? 

A.  

B.  

C.   

D.  

10 For events  and  from a sample space,  and .  

What is  equal to? 

A.  

B.  

C.  

D.  

End of Section I 
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Section II 

90 marks 
Attempt Questions 11-28 
Allow about 2 hours and 45 minutes for this section. 
 

Answer the question in the spaces provided. These spaces provide guidance for the expected length 
of response. 

In Questions 11-28 your responses should include relevant mathematical reasoning and/or 
calculations.  

Question 11  (2 marks) 

Solve .   2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over 
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Question 12  (3 marks) 

In a geometric series,  and .  

(a) Write down the value of the common ratio, r. 1 
 

 

 

(b) Calculate the limiting sum of the geometric series. 2 
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Question 13  (4 marks) 

Find the value(s) of  for which the expression  (where ) has exactly 
one real root.   4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over  
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Question 14  (6 marks) 

Three boxes A, B, and C, contain gold (G) and silver (S) coins.  

 Box A contains 3 gold coins. 

 Box B contains 2 gold coins and 2 silver coins. 

 Box C contains 4 gold coins and 1 silver coin. 

A box is selected at random, and then two coins are selected out of the box, without 
replacement.  

(a) Complete the probability tree diagram below by writing the missing probabilities on 
the remaining branches. 2 

 

 

 

(b) Calculate the probability of selecting two gold coins. 2 
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(c) Calculate the probability that Box C was selected, given that both coins chosen were 
gold. 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 14 



 

 - 10 - 
 

Question 15  (8 marks) 

The figure below shows a closed cylindrical can of tuna, of radius  cm and height  cm.  

 

(a) The volume of the can is  .  
 
Show that the surface area of the can is given by the equation:  3 
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(b) Determine the minimum surface area of the can and show that it is the minimum 
surface area. Give your answer in cm2 to the nearest integer.  5  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 15 
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Question 16  (5 marks) 

(a) Sketch the graph of  on the number plane below for . 2 

 

 

 

(b) Solve the equation  for . 3 
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Question 17  (4 marks) 

Solve the equation .     4 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

  

  
 

Please turn over  
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Question 18  (7 marks) 

Given that . 

(a) Write down . 1 
 

 

 

(b) Find the coordinates of the stationary points and determine their nature. 2 
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(c) Sketch the graph of on the number plane below. 1 

 

 

 

 

 

 

 

 

 

(d) Find the exact area of the shaded region bounded by the curve and the -axis. 3 
 

 

 

 

 

 

 

 

 

  

  

  

End of Question 18  
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Question 19  (8 marks)  

Differentiate the following functions with respect to .  

(a)  2 
 

 

 

 

 

(b)  3 
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(c) 
 3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions 11 – 19 are worth 47 marks in total 
End of Question 19 
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Question 20  (3 marks) 

Let .  

Show that  for all .     3 

 

 

 

 

 

 

 

 

 

 

 



 

 - 19 - 
 

Question 21  (4 marks) 

In the table below, the function  has the following properties: 

 

x 

 

0 0 + undefined 0 

 

0 0 undefined + 

 

+ + 0 + undefined  

 

Sketch a possible graph of  on the axis below that satisfies all the properties in the 
table above.  4 

   

 
 

 

 

 

Please turn over 
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Question 22  (4 marks) 

Evaluate  in the discrete probability distribution table below, given that           4 

 

 1 3 5 7 9 

 0.2  0.2  0.15 
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Question 23  (5 marks)  

 

(a) Find  1 

 

 

 

(b) Evaluate  2 

 

 

 

 

 

 

(c) Evaluate  2 
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Question 24  (4 marks) 

The velocity of an object is given by: 

 

where  is the velocity in metres per second and  is the time in seconds. 

(a) Write an expression for the acceleration of the object in terms of time, t. 1 
 

 

 

(b) Find the displacement of the object when , given that the initial displacement is  
7 metres.  3 
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Question 25  (3 marks) 

A National Park is being created where the Birrie River and the Culgoa River meet.  
A surveyor measures the north-south distance between the rivers at 2.5 km intervals.  
The western boundary of the National Park runs due north and is exactly 7.5 km west of the 
point where the rivers meet. This information is shown in the diagram below.  

  

Use three applications of the trapezoidal rule to find an approximation of the area of the 
National Park.  3 
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Question 26  (7 marks) 

A stationary observer spots a plane due north at an angle of elevation of .  
One-and-a-half minutes later, they observe the plane at a bearing of 228°T at an angle of 
elevation of 7°.  

 
The plane is travelling at a constant speed of 240 km/h and is also maintaining a constant 
altitude and direction.  

  

(a) Show that the plane is flying at an altitude of 290 m (correct to the nearest metre).  4 
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(b) As a bearing, what direction is the plane travelling?  3 
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Question 27  (8 marks) 

A Chief Executive Officer (CEO) introduces a new policy that aims to increase the proportion 
of female employees in a company. The number of male (M) and female (F) employees in the 
company over the first 6 years (t) since the implementation of the policy is recorded below.  

 
t 0 1 2 3 4 5 6 
F 120 138 198 225 245 256 250 
M 380 552 602 675 980 1024 750 

 

(a) Using technology, calculate Pearson’s correlation coefficient for the number of female 
employees and the time since the policy was implemented.  
Give your answer to 3 decimal places. 1 
 

 

 

(b) Describe the strength of the association between the number of female employees and 
time since the policy was implemented.  1 
 

 

 

 

(c) Determine the equation of the least-squares regression line that relates the number of 
female employees to the number of years since the policy was implemented.  
Give all values correct to the nearest integer. 2 
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(d) Using your regression equation from part (c), estimate how many years it will take for 
the number of female employees to reach 500 and explain why this might not be 
reliable. 3 
 

 

 

 

 

 

(e) The CEO is reviewing the policy. Given that the percentage of females is given by 
 and , evaluate the effectiveness of the policy at 

increasing the percentage of female employees.  1 
 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 27 
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Question 28  (5 marks) 

At the start of August, Tyrone opens a bank account and makes a deposit of $1000 into the 
same account. At the start of each subsequent month, he makes a deposit of 2% more than the 
previous month’s deposit. 

At the end of every month, the bank pays interest of 0.5% (per month) on the balance of the 
account. 

Let  balance in the account at the end of month n (including principal + interest) 

(a) Show that  2 
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(b) Find the balance in the account at the end of the 50th month, correct to the nearest dollar. 3 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 28 

End of paper 
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Do NOT write anything, or make any marks below this line or outside borders 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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Do NOT write anything, or make any marks below this line or outside borders 

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 The first three terms of an arithmetic sequence are 487, 474 and 461.  
What is the 23rd term of this sequence?  

A. 20 

B. 188 

C. 201 

D. 7912 

2 What amount must be invested now at 4.2% per annum, compounded annually, so that in five 
years the amount will have grown to $100 000? 

A. $17320 

B. $81407 

C. $95969 

D. $122840 

3 What is the population standard deviation ( ) of the following data, correct to two decimal 
places? 

4.5,  6.2,  7.3,  7.4,  9.0 

A. 1.49 

B. 1.66 

C. 6.88 

D. 7.30  

9 487 523 487 123 17 13
d 13

0C.C.
201

4 23

A Plath

OB.B. 100000 P 1 004275

P

Efta

OA.A.

BB
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4 What is the mean score of the data represented in this frequency histogram, correct to one 
decimal place? 

A. 4.1 

B. 4.5 

C. 5.0 

D. 12.0 

5  is an even function in the domain . Given that .  

What is the value of ? 

A. - b  

B. 0 

C. -b  

D. 2b

6 The graph of a function  is dilated horizontally by a factor of  and then translated 

4 units to the left. What is the equation of the new graph? 

A.

B.

C.

D.

horizontal dilation SF

a 3

horizontal translation b 4
OC.C.
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7 What is the derivative of e x3-1?  

A.

B.

C.

D.

8 Which of the following is equivalent to ? 

A.   

B.

C.

D.

9 The function  is continuous and differentiable at . What is the equation of the 
normal to the function  at the point where ? 

A.

B.

C.   

D.

10 For events  and  from a sample space,  and .  

What is  equal to? 

A.

B.

C.

D.

End of Section I 

OA.A.

BB

OB.B.

CC

coset into sit
I

Coto

y y
mix x

M Fica

Mn Ia
g
flat x a

OD.D.

iiiI Raff
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Section II 

90 marks 
Attempt Questions 11-28 
Allow about 2 hours and 45 minutes for this section. 

Answer the question in the spaces provided. These spaces provide guidance for the expected length 
of response. 

In Questions 11-28 your responses should include relevant mathematical reasoning and/or 
calculations.  

Question 11 (2 marks) 

Solve .   2 

Please turn over 
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Section II 

90 marks 
Attempt Questions 11-28 
Allow about 2 hours and 45 minutes for this section. 

Answer the question in the spaces provided. These spaces provide guidance for the expected length 
of response. 

In Questions 11-28 your responses should include relevant mathematical reasoning and/or 
calculations.  

Question 11 (2 marks) 

Solve .   2 

Please turn over 

22 77 2323 22 77 25

2x2x 1818 2x2x 323

x 99 x 16

answeranswer answeranswer
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Question 12 (3 marks) 

In a geometric series,  and .  

(a) Write down the value of the common ratio, r. 1

(b) Calculate the limiting sum of the geometric series. 2

  

if
o.ggo.gg correct r value

a 144 toto7572 S

IfIf256

Calculates a

correctly fromfrom rr
g

1024

Correct

final answer
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Question 13 (4 marks) 

Find the value(s) of  for which the expression  (where ) has exactly 
one real root.   4 

Please turn over

bb GacGac OO identifies discriminant O

8282 44 kk 66 xkxk OO subsub intointo discriminantdiscriminant

6464 462462 242242 00
and expands bracket correctly

K2K2 6k6k 1616 0 PP 1616

ChCh 88 htht 2 0 5 GG

F 88 22

kk 88 hehe 2 validvalid attemptattempt totosolvesolve

quadraticCorrectfinalfinal answeranswer
ie factorise quadform

atat



 - 8 - 

Question 14 (6 marks) 

Three boxes A, B, and C, contain gold (G) and silver (S) coins.  

Box A contains 3 gold coins. 

Box B contains 2 gold coins and 2 silver coins. 

Box C contains 4 gold coins and 1 silver coin. 

A box is selected at random, and then two coins are selected out of the box, without 
replacement.  

(a) Complete the probability tree diagram below by writing the missing probabilities on 
the remaining branches. 2

(b) Calculate the probability of selecting two gold coins. 2

at least 4 values correct
II

all vvalues correct
V3333333333333333333333333333333333333333
23
2222222222222222222222222222222222222222222222222222222222233333333333333333333333333333333333333333333333333333333333

V3
3 444444444444444444444444444444444444444444444444444444444444444

P GGGG V3x IxD 88 4444 133 83 45 3 44
5390 OR 0 59

demonstrates multiplicationmultiplication of multi stages

probability OR correctly identies the 3
branches and add

correct answer88
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(c) Calculate the probability that Box C was selected, given that both coins chosen were 
gold. 2

End of Question 14 

plpl CICI GaGa
PlI identifies correct

conditional probabilityCC formulaf l

0.34 OR 1853

Correct finalfinal answeranswer
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Question 15 (8 marks) 

The figure below shows a closed cylindrical can of tuna, of radius  cm and height  cm.  

(a) The volume of the can is  .  

Show that the surface area of the can is given by the equation:  3

Tr h 330 setsetupup equationequation forfor volumevolume ofo cylinderiihh developsdevelops aa correctcorrect relationshiprelati

between handhand rr

AA 2 ITv2 21T21Tuh

2hr2 zitzit r IIII
substitutessubstitutes expressionexpressio into

formulaformula for SASA correctlycor
a ZITr t 66,166 1
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(b) Determine the minimum surface area of the can and show that it is the minimum 
surface area. Give your answer in cm2 to the nearest integer.  5  

End of Question 15 

A ZIV t 660W

datdat
41Tr 6600 differentiates correctlycorrec

9191 0 0 4114 6
setsderivative O

4 Tv

660 41Tv3TT

r
EEEE

r 3 745 am solves to find r

correctly
911911

45
131131

CorrectCorrect validvalid methodmethod tot
at IIII determinedetermine minimumminimum

3737 77 7070 min

MinMi SASA 21T21T 337457274572 6601366013 7457174571

264 an correct minimum SA
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Question 16 (5 marks) 

(a) Sketch the graph of  on the number plane below for . 2

(b) Solve the equation  for . 3

  

Sine curvecurve that hashas
cccccooooooooooorrrrrrrrrreeeeecccccttttt aaaaaaaaaaaaammmmmpppppllllliiiiitttttuuuuuddddddddddddde

annnndcentttre

anaanannnanannnanananananannnanannnannnn

eeeee

corrrrrect

ppppeeeeeeeeeerrrriiiioooodddd

sin 2x 1212 O E 2 1720

2x sin II
correct baseangle 30
3030 forf 2x2

2x 210 330 570,690570,690 anyan 22 ofofcorrectcorre anglest

x 1050 1650 2850 3450 for 2x2x eg 2107330

allall answersanswers correct

for X
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Question 17 (4 marks) 

Solve the equation .     4 

Please turn over  

loglog St loglog t 3 10g10g 3 uses powerpowerloglog law
correctly

10931093 EIEI 10g10g 27

usesuses divisiondivision loglog law correctlycor

II usesdefinitiondefinition ofof loglog lawlaw3 827
correctlyco ec y ie thisthis lineorequiveq

Correct final answer
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Question 18 (7 marks) 

Given that . 

(a) Write down . 1

(b) Find the coordinates of the stationary points and determine their nature. 2

f x 44 4 3 2
correctcorrect answeranswer

33
2
44 7474 00 SPSP yy OO

X 4th4th
23 OR 2

flfl 88 41434143 214372 4373

913 27 XXcoordinatescoordinat

flfl 22 88 412727 26272 C273 for SipSip
O

ff xx 66 4

ff 23 8 20 MaxMax 43,91543 915 27

f C 22 8 70 ii minmin CC 2,02,0
correctcorrectcoordinatescoordinates

nature determined
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(c) Sketch the graph of on the number plane below. 1

(d) Find the exact area of the shaded region bounded by the curve and the -axis. 3

End of Question 18

Wj

XX intint 44 2x2x x2x2 2x2x 00

ZtZt xx 44 x2x2 0

II XX 22 22 22 determinesdetermines boundariesbound

2
8 44 22 273 dxdx

2

8 2 2

33
3

YY integratesintegratescorrectlyc

16 8 163 4 16 8 163163 4

64g units
substitutes correctly leading to

correct final answer
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Question 19 (8 marks)  

Differentiate the following functions with respect to .  

(a) 2

(b) 3

  

Y
1010 22 3737

MultipliesMultiplies byby thethe derivativederivative of
the inside function

CorrectlyCorrectly differentiatesdifferentiates power
functionf

uu XX vv coscos 3x3x evidenceevidence ofof productproductrulerulett

a II XvXv 3sin3x3sin3x differentiatesdifferentiates coscos 33 77 correctly

y uu vv tt V'uV u correctcorrect finalfinal answeranswe

y
coscos3 3737 sinsin3737
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(c)
3

Questions 11 – 19 are worth 47 marks in total 
End of Question 19 

a et us see
u ex D u exe

differentiates

gsgs vulgygy
e correctlycorrectly

differentiate
yeye correctlycorre

OR X e

ftp.gzexf p g
correctcorrect
derivative

quotient product



 - 18 - 

Question 20 (3 marks) 

Let .  

Show that  for all .     3 

yy
in Cx's

ÉÉ firstfirst derivativederivative

secondsecond derivativederivative

ItIt IxÉIxÉ concludingconcluding statementstatem
U EX XX V XE

IFIF y V4 x r v Ix

II but x2 0

ii 7070

OR

y in x's X Ex

IxtÉ simplifies using index laws
thisline orequivalent

firstderivative

II x

but x2 0

concluding statement 242 24270
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Question 21 (4 marks) 

In the table below, the function  has the following properties: 

x 

0 0 + undefined 0 

0 0 undefined + 

+ + 0 + undefined

Sketch a possible graph of  on the axis below that satisfies all the properties in the 
table above.  4 

   

Please turn over

I

If

solutionsmay differ

x pintercepts correct

horizontal point of inflection x o

local minimum x 1

correct behaviour around vertical
asymptote ooo
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Question 22 (4 marks) 

Evaluate  in the discrete probability distribution table below, given that           4

1 3 5 7 9 

0.2 0.2 0.15 

0.2 ptpt 0.2 99 0 15 1 setupsetupeqneq
for probability

ptgptg 0 45
II

ECX 4 S setupeanset

1 00 2 spsp t 55 00 2 7g7g 99 0.150.15 458 ECM

3pt3pt 7979 1 95 2

x 3 3pt3q3pt3q 135

validmethod for

solving simultaneous
4g4g equs eliminationli i ti

gg substitution

p
correct pandapanda
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Question 23 (5 marks)  

(a) Find  1

(b) Evaluate  2

(c) Evaluate  2

IgIg
3 17 C

ITIT
3 1 tC

correctcorrect integralint
OR 9 2 6 1 dx

3 3 3 2 Xtc

2 6 33 dydy

2 incexts integratesintegrates correctlycorrectly
a 2 In 5 in 3

2 InC'sC s correct answera s e

ITIITI IIII
at correct

answer
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Question 24 (4 marks) 

The velocity of an object is given by: 

where  is the velocity in metres per second and  is the time in seconds. 

(a) Write an expression for the acceleration of the object in terms of time, t. 1

(b) Find the displacement of the object when , given that the initial displacement is  
7 metres.  3

  

a cosetcoset 10 correct answeranswer

xx costcost statestate integratesintegrates v correctlycorre
to get x7 cos o 51072 C

C 8 determines C

X Cost St t 8 whene tt 33 7

cos 3.17 513.772 8

59 6m correct answer
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Question 25 (3 marks) 

A National Park is being created where the Birrie River and the Culgoa River meet.  
A surveyor measures the north-south distance between the rivers at 2.5 km intervals.  
The western boundary of the National Park runs due north and is exactly 7.5 km west of the 
point where the rivers meet. This information is shown in the diagram below.  

Use three applications of the trapezoidal rule to find an approximation of the area of the 
National Park.  3 

  width

A jj 44 00 261.21261 21006767

ftp.gftp.g
correctcorrect insideinside

brackets

9S kmkm correctcorrectansweranswer
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Question 26 (7 marks) 

A stationary observer spots a plane due north at an angle of elevation of .  
One-and-a-half minutes later, they observe the plane at a bearing of 228°T at an angle of 
elevation of 7°.  

The plane is travelling at a constant speed of 240 km/h and is also maintaining a constant 
altitude and direction.  

(a) Show that the plane is flying at an altitude of 290 m (correct to the nearest metre).  4

s xt d

90 8 0
6 distance

af

FIFI

writescorrect

tan40 I trigequi fortant IaIa oneone triangle
b EnyoEnyo

a
thanthan b h cot40

a h cot 7
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(b) As a bearing, what direction is the plane travelling?  3

cc a'tba tb ZabcogeZabcoge
substitutes into
cosinecosine formula

ese

62 420627 420624 2Chcott hot 4 081320

62 42 cot't Cot 4 2 cot7cot cos 32

36 42 426.706
simplifiessimplifies

h2 0.084 dudes byby 426
706

and square
rootsroots

h O 290hm

290m

a h cot to

D 290 xcot 7

2 36 evaluatesevaluates length

singi singi substitutessubstitutes ofunknownside
into shelosine
rulerule

sin 2 36

51305130
3636

1616 9999 170

bearingbearing 180 17

197 T correct bearing
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Question 27 (8 marks) 

A Chief Executive Officer (CEO) introduces a new policy that aims to increase the proportion 
of female employees in a company. The number of male (M) and female (F) employees in the 
company over the first 6 years (t) since the implementation of the policy is recorded below.  

t 0 1 2 3 4 5 6 
F 120 138 198 225 245 256 250 
M 380 552 602 675 980 1024 750 

(a) Using technology, calculate Pearson’s correlation coefficient for the number of female 
employees and the time since the policy was implemented.  
Give your answer to 3 decimal places. 1

(b) Describe the strength of the association between the number of female employees and 
time since the policy was implemented.  1

(c) Determine the equation of the least-squares regression line that relates the number of 
female employees to the number of years since the policy was implemented.  
Give all values correct to the nearest integer. 2

rr OO 938938 correctcorrect answeranswer

strong associationassociation

describesdescribes correctlycorrec

eg strong

AA 132132 4646 11 132132

BB 2424 correctcorrect AA OIOI BB

FF 132132 2424 tt correctcorrect equationti
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(d) Using your regression equation from part (c), estimate how many years it will take for 
the number of female employees to reach 500 and explain why this might not be 
reliable. 3

(e) The CEO is reviewing the policy. Given that the percentage of females is given by 
 and , evaluate the effectiveness of the policy at 

increasing the percentage of female employees.  1

End of Question 27

500 132 24 t substitutes F into

368 24 t egn

correct t
yearsyears

t is 3yearsyears eitherith
tt 16 yearsyears

notnot accurateaccurate asas usesuses extrapolationextrapolation recognisesrec

extrapolationor

equivalent

evaluates the
effectiveness

policyp y is not effective as of females

decreases negativenegative gradientgradient or

no correlation Cr value is low



 - 28 - 

Question 28 (5 marks) 

At the start of August, Tyrone opens a bank account and makes a deposit of $1000 into the 
same account. At the start of each subsequent month, he makes a deposit of 2% more than the 
previous month’s deposit. 

At the end of every month, the bank pays interest of 0.5% (per month) on the balance of the 
account. 

Let  balance in the account at the end of month n (including principal + interest) 

(a) Show that  2

A 1000C 1 005

AzAz A 1 005 10001000 1 02711005

1000 1 00572 100011027 1 005

evidence of settingsettingupup A
ie 1000 1 005

demonstrates substitution ofof
A into valid recursive relationship
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(b) Find the balance in the account at the end of the 50th month, correct to the nearest dollar. 3
  

End of Question 28 

End of paper 

AzAz AzAz 1 0057 10006 027211 005

1000 1 005 1 0272 1 005 102 11 00573

AgoAgo 100011 00511 02749 1 005 1 027487

C1 005730

GP where a 1 00511 027 rat

AsoAso 1000 afritafrit

1000

94360

validvalid expressionexpression foro amountamount atat endendofofanymonthm
ie A or Aso

aa oror rr correctcorrect forfor GP

correct answer




