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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.

1 What is the domain of y =In(x—1) +/4—x ?

A (L4)
B. [4,00)
C. (—00,4)
D. (14]
2 What is jﬁdx?

A. -5In(2x+3)+c

10In(2x+3)+cC

C. -5
+C
2X+3
D. -20
———+C
(2x+3)°

3 There are ten pieces fruit in a basket. Four are apples and six are oranges. Mia randomly picks a
piece from the basket and eats it. Liam then randomly picks and eats one of the remaining fruits.

What is the probability that Liam ate an orange?

A3
5
B. 4
5
c. 7
50
D. 22
45
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4 Which of the following best represents the graph of y = In(-2x)?

A. 15

0.5

0.5

0.5 1 1.5

-1.5 -1 0% 0

+
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5 Itis giventhat y = f(2x+3), where f(7)=5, f(2)=3, f'(7)=-1and f'(2)=2.

What is the value of y’(2)?

A 2
B. 4
C. 6
D. 10

6 A data set consists of 20 numbers. Its mean is X and its median is Y.
Each number in the data set is increased by 5.

What is the mean and median of the new data set?

mean = X + 5, median =Y
mean = X+ 5 median=Y +5

mean = X + 0.4, median =Y

O o w >

mean = X+ 0.4, median=Y + 5

7 What is the range of y =x®—3x* for —-1<x<1?

A [-4,0]
B. (-4,0]
C. (-41]
D.  (-4,-2]
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8 The graph of y = f (x) is shown.

Which of the following gives the area of the shaded region?

A _j f(x)dx+j' f (x)dx
B. j f (x)dx

C. } f(x)dx+} f (x)dx
D. f f(x)dx_j f (x)dx

9 A cylindrical tank with a radius of 3 metres is being filled with water. The height of the water in
the tank, h(t) in metres, is given by the function h(t) = 5sin(t) + 6, where t is the time in hours.

What is the rate of change of the volume of water in the tank at t =% hours?

A.  0mdh

B. 157 m®/h
C. 152z m®h
D. 1537 m*h
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The graphs of y = f(x) and y = g(x) are shown. The function g(x) can be obtained by applying

10
a transformation to f (x).
(-1,4) !
4 I
|
3 I
y=9(x) !
2 [
| y=f(x)
L !
(-2,0) (0, 0) .
4 3 2 -1 |0 1 2 3 4
/ \ b
i1 ' I
/ \ |
\
1 42 \ I
1 \ [
: ! l'
| 43 \\ ,
1 \ ,’
P T 2,4

Which of the following is correct?

g(x) = (x+4)

A.

B. 9(x)=-f(2x+4)
C. g(x)=f(-2x)+4
D. 9g(Xx)=f(—x+2)+4

© Amity College 2024
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YEAR 12 TRIAL

2024 EXAMINATION
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Section Il
Answer Booklet - |

30 marks
Attempt Questions 11-20
Allow about 45 minutes for this booklet

Instructions e Answer the questions in the spaces provided. Sufficient
spaces are provided for typical responses

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

e Extra writing space is provided at the back of this booklet. If
you use this space, clearly indicate which question you are

answering.

e Write your name above

Please turn over
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Question 11 (2 marks)

A certain chemical is used to control the population growth of an invasive plant species in the
city. The amount of the chemical in the soil decays exponentially according to the function

C =C,e", where C, is the initial amount of the chemical in kilograms, and t is the time in years.
Initially, 50 kg of chemical is applied. After one year, 10 kg of chemical remains in the soil.

(@  Show that k = In (%) 1

(b)  Find the amount of chemical in the soil after five years. 1

Question 12 (2 marks)

Find the sum of the arithmetic series —17 -9-1+7+15+...+495. 2

© Amity College 2024 -9-



Question 13 (2 marks)

2
X+ dx.

Find Ix2 +4x

Mathematics Advanced HSC Trial 2024

Question 14 (2 marks)

Sam is measuring the width of a field at regular intervals along its length to estimate the total
area of the field. The measurements are taken every 2 metres, and the table gives the width w(x)

in metres at each distance x metres from the starting point.

X

0

2

4

6

8 10

w(Xx)

5

6

5.5

6.5

7 6.5

10
The area of the field is given by J'w(x)dx.
0

Use the trapezoidal rule and the width at each of the six distance values to find the approximate
area of the field in square metres.

© Amity College 2024
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Question 15 (3 marks)

Taylor is researching the relationship between the number of hours teenagers spend on social 3
media per week and their overall satisfaction with life, measured on a scale from 1 to 10.

After collecting the data, Taylor finds that the correlation coefficient is 0.868.

A scatterplot showing the data is drawn. The line of best fit with the equation, y =3.77 +0.39x
is also drawn.

-l
o

oo

(o3}

Satisfaction with Life (1 to 10)
D

0 5 10 15
Hours on Social Media per Week

Describe and interpret the data and other information provided, with reference to the context
given.

© Amity College 2024 -11-
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Question 16 (5 marks)

(@)  Sketch the graph of the functions y = 4 and y =|x+]4+2 , sShowing coordinates of their 4
X

intersection point and intercept(s).

) 4
(b)  Hence, or otherwise, solve — > |x+1/+2. 1
X

© Amity College 2024 -12 -
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Question 17 (3 marks)

Find the values of x for which the series 1+ (3x—5)+(3x—5)* +(3x—5)* +... has a limiting 3
value. Hence, state all possible values of the limiting value if it exists.

Question 18 (3 marks)

Show that log, (1+sin x) —log, (1—sin x) = 2log, (sec x+tan x) . 3

© Amity College 2024 -13-
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Question 19 (6 marks)

The curves, y=¢€* and y=2e™* +1, intersect at one point as shown in the diagram.

(@) By solving an appropriate equation, show that the two curves intersect at x=1In2. 2
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(b) Find the exact area as shaded in the diagram. 3

(c) State all values of k such that the equation e* + k = 2e ™ +1 has a positive solution. 1

© Amity College 2024 -15-
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Question 20 (3 marks)

sec’ x ) 1
= cosec’x.
tan® x

(@ Show that:

z 2
3
(b) " Hence, or otherwise evaluateJ'(cos ec’x)dx. Leave your answer in exact form.

6

End of booklet 1

© Amity College 2024 -16 -



Mathematics Advanced HSC Trial 2024

Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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Question 21 (2 marks)

8 8 1
Let f(x) be an even function. If [ f (x)dx =10 and j f (x)dx = —2 evaluate j f (4x)dx. 2
0 4 -1

Question 22 (5 marks)

(@ On the day that Alex was born, his grandmother deposited $4000 into an account earning 2
4% per annum compounded annually.

On each of Alex’s birthdays after this, his grandmother deposited $1200 into the same
account, making her final deposit on Alex’s 15th birthday. That is, a total of 16 deposits
were made.

Let B, be the amount in the account on Alex’s nth birthday, after the deposit is made.

Show that B4 = $9775.19

© Amity College 2024 -19-
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(b) On his 15th birthday, just after the final deposit is made, Alex has $31 232.08 in his 3
account. Alex then decides to leave all the money in the same account, continuing to earn
interest at 4% per annum compounded annually.

On his 16th birthday, and on each birthday after this, Alex withdraws $2500 from the
account.

How many withdrawals of $2500 will Alex be able to make?

© Amity College 2024 -20 -
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Question 23 (2 marks)

The diagram shows a triangle ABC where AB =13, AC =12 and BC =24. 2

A

24 C

Find the area of the triangle ABC. Give your answer correct to two decimal places.

© Amity College 2024 -21-
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Question 24 (7 marks)

The graph of y=x*—2x—3 and its tangents through x-intercepts are shown.

AN /
N\

(@) Show the equations of the tangents are y =4x—12 and y=-4x—4. 3

© Amity College 2024 -22 -
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(b) Find the shaded area between the parabola and its tangents. 4

© Amity College 2024 -23-



Question 25 (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

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

P(Z <2)

0.023

0.067

0.159

0.309

0.500

0.692

0.841

0.933

0.977

In a particular city, the monthly rent prices for apartments are normally distributed with a mean
of $1200 and a standard deviation of $200.

(@ An apartment is chosen at random. Using the table, find the probability that its rent is

between $1000 and $1500 per month.

(b) Two apartments are chosen at random. Using the table, find the probability that at least one
of them has rent less than $1300 per month. Give your answer correct to three decimal

places.

© Amity College 2024
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Question 26 (7 marks)

A continuous random variable X has the probability density function f(x) given by
f00 k (sin(zx) +2x), for0<x<3
X) =
0, for all other values of x

(@  Show that k = .
2+97

© Amity College 2024 -25-
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Question 26 (continued)

(b) The graph of the density function is given. 4

Find the mode of X. Give your answer correct to two decimal places.

© Amity College 2024 -26 -
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Question 27 (3 marks)

Solve 2log,(x—6)=1log, X . 3

End of booklet 2
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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Question 28 (5 marks)

(@) Show the equation of the tangent to the graph of y=In(ax+a) at x=1 is 3
X 2In(2a)-1
y=g+—"7—-
2 2

(b) Find all values of a such that the tangent from part (a) has a negative y-intercept. 2

© Amity College 2024 -30 -
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Question 29 (8 marks)

The water depth, y in metres, in a lake can be modelled by the function y = 5+3cos(%t] , Where

t is the time in hours after 6:00 am.

(@) Determine the time between successive high tides as well as the maximum and minimum 2
depth.

(b)  Sketch the graph of y(t) for 0<t<24. 3

(c)  Aboat is to sail from a dock to a canal and then out to the main lake. An overhead bridge 3

7 metres above the bottom of the lake obstructs the boat's exit from the dock. The boat
itself has a height of three metres from the waterline to its highest point.

What is the earliest time that the boat can leave the dock? Give your answer correct to the
nearest minute.

© Amity College 2024 -31-
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Question 30 (4 marks)

Is increasing for 0 < x < 7.

(8  Show that the function f (x) =
1+ COS X

sin x
dx.
1+cosx

(b)  Find in simplest exact form

|y —w|Y

© Amity College 2024 -32-
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Question 31 (8 marks)

Consider the function f (x) =x*v2x+4 .

(@) Find the domain of f(x). 1

2
X“(7x+12) ' 3

J2x+4

(b) Show that f'(x) =

© Amity College 2024 -33-
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(c) State the coordinates and nature of the stationary points of f. 2

(d) Sketch the graph of y = f (x) . Indicate coordinates of intercepts and stationary points. 2

© Amity College 2024 -34 -
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Question 32 (5 marks)

2 2
The diagram below shows the ellipse X?erg =1. The point A has coordinates (-2,0) . Points

B (inthe first quadrant) and C both lie on the ellipse such that the interval BC is vertical. Triangle
ABC is shaded.
Yi

%

B

N

C
(@)  Show that for points in the top half of the ellipse, y = ,/9 - % x° .
(b) Hence, find the x-coordinate of B that maximises the area of triangle ABC. 4

Justify your answer.

© Amity College 2024 -35-
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End of EXAM
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il 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 What is the domain of y =In(x—1)++4—x ?

2 What is J‘ﬁd)ﬂ
X+

A, —S5In(2x+3)+c

B. 10In(2x+3)+c

O =
+c

2x+3
D. -20
———+c¢
(2x+3)
3 There are ten pieces fruit in a basket. Four are apples and six are oranges. Mia randomly picks a

piece from the basket and eats it. Liam then randomly picks and eats one of the remaining fruits.

What is the probability that Liam ate an orange?

3
5
B. 4
5
C. 2_7
50
D. 2
45

© Amity College 2024 -3-
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Which of the following best represents the graph of y = In(—2x)?

A.

0.5

0.5

0.5 1 1.5

© Amity College 2024
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5 It is given that y = f(2x+3), where f(7)=5, f(2)=3, f'(7)=-1 and f'(2)=2.

What is the value of y'(2)?

@ -

B. 4
C. 6
D. 10
6 A data set consists of 20 numbers. Its mean is X and its median is Y.

Each number in the data set is increased by 5.

What is the mean and median of the new data set?

mean = X+ 5, median=7Y

A.

mean = X+ 5 median=Y+5
C.
D.

mean = X + 0.4, median =Y

mean = X+ 0.4, median=Y + 5

7 What is the range of y =x’ —3x” for —-1<x<1?

A [40]
(—4,0]

C. (-41]

D.  (-4,-2]

© Amity College 2024 -5-
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8 The graph of y = f(x) is shown.

Which of the following gives the area of the shaded region?

A. —i f(x)a’x+.:|: £(x)dx
B. j F(x)dx

@ if(x)dx + j:.f(x)dx
D.

] S(x)dx— | f(x)dx

9 A cylindrical tank with a radius of 3 metres is being filled with water. The height of the water in
the tank, 4(z) in metres, is given by the function A(¢) = 5sin(¢) + 6, where ¢ is the time in hours.

. . p/a
What is the rate of change of the volume of water in the tank at 7 = 5 hours?

0m’/h

B. 157 m’/h
C. 1527z m*/h
D.

15\/§7r m’/h

© Amity College 2024 -6-
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The graphs of y = f(x) and y = g(x) are shown. The function g(x) can be obtained by applying

10
a transformation to f(x) .
(-1, 4) .'
4 I
.'
3 1
y=g(x) |
2 I
Ly=fx)
1 |
(-2, 0) (0, 0) ,
4 3 2 -1 |0 1 2 ,é 4
/ \ h
’,—1 ‘\ l:
\
I . I
1 42 \ |
I \ 1
I \ 1
I 43 \ !
I \ /
I \\ /’
| -r * (2,-4)
I

Which of the following is correct?

A g)=-f(x+4)

g(x)=—f(2x+4)

C. gx»=r(=2x)+4

D. gx)=f(—x+2)+4

© Amity College 2024
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Question 11 (2 marks)

A certain chemical is used to control the population growth of an invasive plant species in the
city. The amount of the chemical in the soil decays exponentially according to the function

C=C,e", where C, is the initial amount of the chemical in kilograms, and ¢ is the time in years.
Initially, 50 kg of chemical is applied. After one year, 10 kg of chemical remains in the soil.

()  Show that & = In G] !
Kl
(o= 50 10=90¢
t. =\ e & ek
c =10 . =\
“omls) =k (1)
| S
(b) Find the amount of chemical in the soil after five years. 1
t=_5 (- 950 e ks
(:?
/T m(ls-)g
C= %5
C= 0.01kq
o« L=_1bg (l/
Question 12 (2 marks)
Find the sum of the arithmetic series —17-9—1+7+15+...+495. 2
Q.= -l'!
.................... Qa= 495 S ns '%-— {4 tl )
i- ¢ a "
= 2 [-74m5)
Qn= Ot (a-1)d = 15535 (D)
|\ g

449 = -1+ (n-0)-¥

0
v_/

N= s

© Amity College 2024 -9-
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Find J dx. 2
x* +4x 2(1“)
S T, @
{2+ 4
B AER I [N E T R
= 2[at2)
Question 14 (2 marks)
Sam is measuring the width of a field at regular intervals along its length to estimate the total 2

area of the field. The measurements are taken every 2 metres, and the table gives the width w(x)

in metres at each distance x metres from the starting point.

he2 h:z h:2 h=2 h=3

N P N N Z N
X 0 2 4 6 8 10
w(x) 5 6 5.5 6.5 7 6.5
Yo B 91. :13 Je :1:

10

The area of the field is given by I w(x)dx .

0

Use the trapezoidal rule and the width at each of the six distance values to find the approximate
area of the field in square metres.

A

,,,,,,,,,,,,,,,,,,,,,,,,, D

n

lz ht 2(bt55+hS5tT) t 65:'

bl.5 a? )

© Amity College 2024
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Question 15 (3 marks)

Taylor is researching the relationship between the number of hours teenagers spend on social 3
media per week and their overall satisfaction with life, measured on a scale from 1 to 10.

After collecting the data, Taylor finds that the correlation coefficient is 0.868.

A scatterplot showing the data is drawn. The line of best fit with the equation, y =3.77 +0.39x
1s also drawn.

-
o

(e}

Satisfaction with Life (1 to 10)

0 5 10 15
Hours on Social Media per Week

Describe and interpret the data and other information provided, with reference to the context
given.

(D.rzl)ZbZS-hon relﬂhonshupbe{-mmtlao][hwls
SFe 1\ ol\Soc.a\Medlamandl«-f(’&a\rm{acﬁan Inclex

.............. .mepasﬁwemmasemonequanmjmeam’rm
We  pther quantity also InCleases.

q__one__ unit_incleas in_ houls

00 socl medin  Satisfaction Index  InClenses

bj 0-39
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Question 16 (5 marks)

(@)  Sketch the graph of the functions y = 4 and y = |x+1| + 2, showing coordinates of their 4
X

intersection point and intercept(s).

4

Y= lan) 12 =X
A->* -9*0
” - y+0
Y= [ot1]t2 A== Y =~
J=3 aym ol 4=0
Y- hﬂl ta
por (i)
L3
A
() 4w ssympioes
. (D) Loirect shape of
) 4= %
. ® coect shape of
Y= \anlt2
® Covect g-int and
Key ponts
(b)  Hence, or otherwise, solve i2|x+1|+2. j 1

X

o2de) ([0

© Amity College 2024 -12 -
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Question 17 (3 marks)

Find the values of x for which the series 1+(3x—5)+(3x—5)" +(3x—5)’ +... has a limiting 3
value. Hence, state all possible values of the limiting value if it exists.

(8]

= 31-5 p Sgg = -
o
Ic] <) s Sp= 1-Grs)
l e
b)) RS \ \Sm = b=3A
- <=5 | 4 <Az
S
3 <3 4 -4 Sp- 6-3(%)—*2]@
4 = on
3 <X La/ @ A2 S = oy P J
liwiking value st S Swm >z @
............................. wWhen ~ % < ¢2
Question 18 (3 marks)
Show that log,(1+sin x)—log,(1—sin x) =2log, (sec x +tan x) . 3
lys = log, —ItsSint
V" | - Sini
= oY, Jl’rSi.n)t)(Hsim«\’ U)Sm)\ R
J (l— Sin) “"'SMl) Vol - lee WSX ”””””” + lllllllll logl lllllllllllllll ) lllllllllllll
e D/
= e Ul f‘ gﬂa, ll"f\e (Sera + tanat )
= 1], (i4sing)’ = RHS

(os'A m
[ ksl \* —/

L oo /

"
B
-~
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Question 19 (6 marks)

The curves, y=¢* and y=2¢ " +1, intersect at one point as shown in the diagram.

(a) By solving an appropriate equation, show that the two curves intersect at x =In2.
ik * .--®
Uz 26741 - O . -0 ol =6
\ e /
B A
1_ 90 [
0%-2¢ + | na= A
ot {
1
[l’): 2 168 o 4wo (avey Mefeel a4l A=In2
e u=_¢* )
u-u-2:0
(u-2) (ut1)=0
u=2  u: -

No ¢l

© Amity College 2024 -14 -
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(b) Find the exact area as shaded in the diagram.
n N2
|
A- ) @) -(€") ] da 0
|
|
= (™t -t) da
Jo o ’
o i =.m \
= I -1¢ 4 -0 Jo 0)
- - s
= (26" tm %) - (26" to-0")
-
Wl
= (-28" 4wy -2)- (-2-1)
= (24 4+ -2)43
= ~3+.1n2 43 (D)
v
= _nl
(¢)  State all values of & such that the equation e* +k = 2e ™ +1 has a positive solution. 1
p\ -
y= ¢tk y=12¢" %
J J
when A=0 when  X=0
:{: YK -2
J

2 211K
27Kk
k <2

O\

© Amity College 2024 -15-
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(a) Show that: Seczx:coseczx. !
tan” x
Ly
(losK)
l"ls = Sm,x\g
{ Tosx
I lo_s’:x ]
= lgs%( X Sin'a D
, Y
= Sin ~
= loseC’n
z 2
(b)  Hence, or otherwise evaluate I (cosec’x)dx. Leave your answer in exact form.
. :
n 2 . T
l'-USeC ......... v, % = s
. o = [‘ (4ann) _11
€ ( ' / o\
x \ = - (D)~ (b))
N D \
- AL I \ .
- - tana T S '
-P’X\’ tan)l /T‘Ll' | i . = 3 + _‘LS.._
fln= sedA g /F 0 / 0_1/ ‘
= Jp¥ea-lham) b | = TEeB 9,
) 27 3 / = 2 / anj
= | 5n Uam) — Oxack answel
T
- P
Mn__*
vV
End of booklet 1
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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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Question 21 (2 marks)

8 8 1
Let f(x) be an even function. If J. f(x)dx =10 and J. f(x)dx =-2 evaluate .[ f(4x)dx. 2
0 4 -1
12 ' / 2 -
3 k> "¢ ol 4 -2 (4
Question 22 (5 marks)
(a)  On the day that Alex was born, his grandmother deposited $4000 into an account earning 2

4% per annum compounded annually.

On each of Alex’s birthdays after this, his grandmother deposited $1200 into the same
account, making her final deposit on Alex’s 15th birthday. That is, a total of 16 deposits

were made.

Let B, be the amount in the account on Alex’s nth birthday, after the deposit is made.

Show that B4 = $9775.19
Bo.=_4000 (=104

E,

hooo (1.0&) +1200

Ba= B. (l.o4) t 100 2

DR ooou.m:lt i) 1w ( .

[

B:= Bog(l0f) 11200

By - 8; (Jot) t 1200 . -
By 4o0o ([.04) + 1200 (lo#) t 1200 (Lot ) #1200 (t.o4) tHoo @

= 9775419
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(b) On his 15th birthday, just after the final deposit is made, Alex has $31 232.08 in his 3
account. Alex then decides to leave all the money in the same account, continuing to earn
interest at 4% per annum compounded annually.

On his 16th birthday, and on each birthday after this, Alex withdraws $2500 from the
account.

How many withdrawals of $2500 will Alex be able to make?

Ba A, = 3113008 (l0¢) - 2500
A=A, (l.o%)-2500
= 31132.08 (o) - 2500(l.0) -2500

- 31932.08 [ l-o4)" - 2500 Clow)' - 2500 ([0¢)' -2 56

nn =\

P n \
n - (o4 1)
0= 3 muﬂlotf)-lsoo‘M |

31267 92 3124242

loa" = 1119775377

In (led)

n= 1765837003 @

n
)8

N EN 1 withdawals
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Question 23 (2 marks)

The diagram shows a triangle ABC where AB =13,AC =12 and BC =24. 2

24 C

Find the area of the triangle ABC. Give your answer correct to two decimal places.

(0sh: — 5B o Q= 3absinC

12t 12° ~ 24!
................ axl%x‘z

fe o (-3 = 444352583
D
Rz 141°27' .15 ®/ = 4.9 y?

© Amity College 2024 -21 -
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Question 24 (7 marks)

The graph of y =x° —2x—3 and its tangents through x-intercepts are shown.

0= - 03 \ /

0=(A-3)bit1) "\ ’
-

1=3 o A=- \

(a) Show the equations of the tangents are y =4x—12 and y=-4x—-4. 3
..................................... Y=o*- -3
u‘ =12-)
J
a+ (4.0) o (3.0)

M= 1a(-N-1 Mm=2(3)-2
= -1-] \ M= 4
W v

= -4 (D

4= Y= mO1-2)
Y- 4oz mbr-d) 4=0=2[1-3)
Y- -4 [1--1) 4=41-12 v

0=
V=-4 -4 (D
‘ \J
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(b) Find the shaded area between the parabola and its tangents. 4
Y=M-12_.-- O
y=-n-¢ --- @ 1 3
VEN D) Ro- ), (2103 -das n)d
h-n=-4-4 '3
f1 =4 . = ), {1-61*1) th
1= | 0, _
N s - 312“'41‘3.
A= (lz"zx-;*rnﬂ) i
" : (9-n142)-(3-319)
= Jo () b _
T = 4 v
s | T ey
=3 rn]-1 3ol
- Itn4 S Total Breq= 53 £
= 3 ‘ 1b D,
= 3
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Question 25 (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 -2 -1.5 -1 —-0.5 0 0.5 1 1.5 2
P(Z<z) | 0.023 | 0.067 | 0.159 | 0.309 | 0.500 | 0.692 | 0.841 | 0.933 | 0.977

In a particular city, the monthly rent prices for apartments are normally distributed with a mean
of $1200 and a standard deviation of $200.

(a) An apartment is chosen at random. Using the table, find the probability that its rent is 2
between $1000 and $1500 per month.

__u=1200 P (42¢15) N
&= 200 / ////k
...... = 049% - 0-159 . +
oo = 1266
Z= 200 o
'z' s - l —) = 0‘77 4 (‘)
A
2= dow -tw O/
- 200
2z 1.5 J
(b) Two apartments are chosen at random. Using the table, find the probability that at least one 2

of them has rent less than $1300 per month. Give your answer correct to three decimal

places.
)
e

Z. 0 Plak lewst one £ 1300) e
: 05
=1 =P (fentzs3) - P ((ent21300)

I\
|- P (z>08)-P (2 70s) v

= |- (1-0.692) - (1-0-692)
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Question 26 (7 marks)

A continuous random variable X has the probability density function f(x) given by
k (sin(zx)+2x), for0<x<3
JS(x)=

0, for all other values of x

(@)  Show that k = . 3
2497
1 3’ £. ;l\ l
k| (Sinlmd t00) dx =

K [~ T sty 12 J3=1 Q)

0l

r‘Jﬁloshi-z)’r ') - "f‘ﬁ/osfoﬁvt K

<1t =K 0,
24491 _ L
i K

‘ K= o¢in
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Question 26 (continued)

(b) The graph of the density function is given.

0 3

Find the mode of X. Give your answer correct to two decimal places.

$0)= K (sin(mn)t 2)

A\

)=k (nestmt2) (1
fllzo = Sd pis

2= fllos [ra) |1
3 D£AL3
= s (T2) O&TiA &30\

Tty

M= tos’ (5)
1= 0:3300%9

LAl S 3

A= o.719p6 , 1.28033, 2.719667.. T)

FIOM”LOﬂlaF'/\tF[aﬂbPSCBﬂHM"fkﬂldlafﬁ)’ﬁ&wé‘»!
max -~ hode = 272 @
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Question 27 (3 marks)

Solve 2log,(x—6) =log, x . 3

104, (-6) = 109, 2
J i

[1-6)° = A

1 I;\
A -1 136 -1-0 Y

A - 1% t30 =0

[1-D (1 -4) =0

=9 o y=4 U
not yalid

s (A=6)>0

A76

()
V

End of booklet 2
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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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Question 28 (5 marks)

Show the equation of the tangent to the graph of y=In(ax+a) at x=1 is 3

2In(2a) -1
_Xx 2InCa)-1

2 2
y=inlita) (F met (0, men) ) O

)= (1t \ Y4 = mr-)

,{llfl\:a \ - g
) \ Y= In2n-2 1-1)

(2)

-

"

A —

-3 +In24

0t21= | o

Y-

J
N *«Mjmf = 7;4 // \t}: %
= 72/ Y- T

J

(b) Find all values of @ such that the tangent from part (a) has a negative y-intercept.

........................................ u-lvHMZ: 0 ll.
» Jaé @ ()

Y= &+ Ln (0) -1 [ :
. 7 a ¢ 3¢

G

oSN

. 1
Anfw)-l L0 ) 0 <a<tet ()
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Question 29 (8 marks)

The water depth, y in metres, in a lake can be modelled by the function y =5+ 3cos (%t] , Where
¢ 1s the time in hours after 6:00 am.

(a) Determine the time between successive high tides as well as the maximum and minimum / 3

depth. T
Peciod =2 lT \/° Max = 5t3=8 ())

(b) Tt
Y5t 3005 (5 )

/+ /

/™\
\  /\  /
LS S S
\ /[ \ ] %

[ ad

- W

3
) v ¥ 4
(c) A boat is to sail from a dock to a canal and then out to the main lake. An overhead bridge 3

7 metres above the bottom of the lake obstructs the boat's exit from the dock. The boat
itself has a height of three metres from the waterline to its highest point.

What is the earliest time that the boat can leave the dock? Give your answer correct to the

nearest minute. mt
=2 A= 51308 (T) (- 3his 39min___

=1-3 Tt A
G=4  LS(T)="3 Fom bi00am .

J

Tt - |9)0p33236 bt3hi 39 min_
;
1 = 3049040083 / = 9i39am I
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Question 30 (4 marks)
(@) Show that the function f(x)= sin x is increasing for 0 < x < 7. 2
I+cosx
L ®
-Smxx ....... = |t losX o o= Vv

N (1. AX = -Sim

\ \n({easing £y >0

‘ ....... '[)l\ .......................................... DSX(H’(OS)) ............ 'l—SWl )l \\‘
& (6SK)*

Fol 0<¢a 4R

- (05 & )
+? + ti

| /
s lx Tl /0 < Itos <2 |()
(\_+(0st /.

i

- 0z e >0

. InCeusin g o1 o< X <,
T ) 2
(b) Find in simplest exact form.[ SNY
1+cosx
3
yu|
S o
‘ SM)L ;l;‘
7 1t losA *
2% P “F'ﬂ-\
r - St C!)‘\
< - )1 14 0SA
i Ny
2%
_ 4 =
= qwesal [g O
' 33
A q
= - lmptosTl - mhtesF)
= - [l -ni)
< -+ i -

WE:31) = 1n3 U,
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Question 31 (8 marks)

Consider the function f(x)=x’2x+4.

(a) Find the domain of f(x). 1

0:  2a+4 30
by | 7/'4

~
Az-2 U

X2 (Tx+12)

N2x+4

(b) Show that f'(x)=

U=P\\,%hquJ
u'= 3 )\v': A Y,
V= T

; vt N o)
Ih) = mee T W0ty (U

............................. {!m\: 1+ 3 24 )
V11 1 ¢

M) - Bted
| bR

J oty J2aty

T8+ b A tR) "P
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(c) State the coordinates and nature of the stationary points of f. 2

0= 2 (itiz)

{2ty
0= 2 [ tn) FEERNNN

Ploy) 10 J t

/ l\o(lu{»
n

A3

| fol +1 ol -
) ///\\ hak

(d) Sketch the graph of y = f(x). Indicate coordinates of intercepts and stationary points. 2
Y
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Question 32 (5 marks)

2 2

The diagram below shows the ellipse %+% =1. The point A has coordinates (-2,0) . Points

B (in the first quadrant) and C both lie on the ellipse such that the interval BC is vertical. Triangle
ABC is shaded.

Y\

7>\§1‘ 9-3x*

A X

-2 0 7 "x
B

(@)  Show that for points in the top half of the ellipse, y =, /9 —=x*. 1
2 2
L ......... + ............. L - : e q- B
79 /oy [
v
-ﬂ?-. . x?. [
9 4 —~
= - O (1)
V) ! 4 | g
(b) Hence, find the x-coordinate of B that maximises the area of triangle ABC. 4

Justify your answer.

A(—n.o)g Aleq Agc = 3 bh /’H‘U\% —‘Dlthtz)’ . {50

T '
/ d [ I ) )
B @‘ g =32-¥J9-= (At2) o) -9ald) + 4 [Q’%Xl
Aw= am (752 (1) 4 J9-4x°
Ve ygn V= (440, A= = sl pls @
W=t V(4 T 4a)

V= "9l gz

-2 5 /0= -Hi-1gh + 36- B
R /0= g +i81 - 36
V. A /0=t

© Amity College 2024 -35- /
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0=2tA-2
7~ el Al 04| 1| M
0= [1‘(‘2) [l’l) nlb) 110 -
d=-1 o A= | Yo
Not_yalid @ 2 @)
as dyp T 9= S e =N

End of EXAM
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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 II extra writing space

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