2024

s
CARINGBAH HIGH

CARINGBAH HIGH SCHOOL

HIGHER SCHOOL CERTIFICATE TRIAL EXAMINATION

Mathematics Advanced
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e Write using black pen.
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e For questions in Section II, show relevant mathematical
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Section | — 10 marks (pages 3 -7)

e Attempt Questions 1-10

¢ Allow about 15 minutes for this section.
e Answer the questions on page 40.
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e Allow about 2 hours and 45 minutes for this section.
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Section |

10 marks

Attempt Question 1-10

Allow about 15 minutes for this section.

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

1 The graph of a relation is shown.

./

|

Which type of relationship does the graph represent?

(A) one-to-one
(B) one-to-many
(C) many-to-one

(D) many-to-many

2 Consider the graph y=4x + 1
What is the equation of the graph after it has been translated 2 units to the right?
(A) y=2x-7
B) y=2x+9
(C) y=4x-7

(D) y=4x+9
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1

x2-1

3 Which of the following is the domain of the function y =

(A) (—oo,-1]U[1,00)
(B) (—o0.,-1)U(1,00)
€ LD
(D) [-1.1]

4 Families in Caringbah were surveyed about the types of pets they own. The results of the
survey are shown below.

. 40% of families own a dog.
. 36% of families own a cat.
. 18% of families own both a cat and a dog.

A family is chosen at random and found to own a cat.

What is the probability that the family also owns a dog?

(A) 18%
(B) 36%
(C) 40%

(D) 50%

5 A supermarket assistant sets up a display of lemonade cans. The display forms a triangle,
where each row has one fewer can than the one below. There are 15 cans at the base of
the display and one can at the top of the display.

What is the total number of cans used in the display?
(A) 30

(B) 120

(C) 160

(D) 180
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6 The diagram shows a circle with radius r cm and a sector with an internal angle of % radians.

RN
%

NOT TO SCALE

If the area of the shaded segment is 1.7 cm?, which of the following is closest to the
radius of the circle?

(A) 0.12 cm
(B) 0.34 cm
(C) 12.00 cm

(D) 144.08 cm

7 Alicia and Steven are participating in a fitness program. The probability that Alicia will
complete the program is 0.8, and the probability that Steven will complete the program
is 0.7.

What is the probability that only one of them will successfully complete the program?

(A) 0.14
(B) 0.24
(C) 0.38

(D) 0.56
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g The graph of y = xIn(x?) is shown.

(—0.368,0.736 ) 1

-2 +

How many solutions does the equation |xIn(x?)| = %(x + 1) have?

(A) 3
(B) 4
©) 5

(D) 6

T (0.368,-0.736)

9 The following cumulative frequency table shows heights of students at a school.
Height (cm) Cumulative
Frequency
131 - 140 70
141 — 150 210
151 — 160 420
161 - 170 680
171 -180 800

What is the height of a student in the 7™ decile?
(A) 131—140cm
(B) 151 — 160 cm
(C) 161 -170cm

(D) 171-180cm
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10 The graph shows two cubic functions, y=f(x) and y = g(x).

A y=f(x)

=Y

y=g9(x)

Itis given that f(x) is an odd function and that g(x) = f(—x).
Define a(x) = f(x)—g(x).
How many stationary points does y = a(x) have?

(A) 0
(B) 1
©) 2

(D) 3

End of Section |
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Question 11
Differentiate y = xe’™, expressing your answer in factorised form.

Question 12
Find the exact gradient of the tangent to the curve y = ¢2* 3 at the point where x = 0.

Question 13

COSECX

Solve the equation -2 =0 for 0°<x <360°, correct to the nearest minute.

Page | 10



Question 14

A bag contains six cards that are each printed with one of the following numbers.

111, 121, 122, 211, 221, 222
A student chooses one card at random.

Let N, be the event that the first digit of the number on the card is 1, and N, be the event that the
second digit of the number on the card is 1.

Determine whether N, and N, are independent events.

Question 15

4
Evaluate J cos(2x) dx
0
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Question 16

Darren and Sylvia visit Sydney Harbour on New Year’s Eve to watch the fireworks.

Darren is standing outside the Sydney Opera House and Sylvia is on a yacht in the harbour.
They can both see the fireworks at the top of the Sydney Harbour Bridge.

7

50 m
NOT TO SCALE

X

D

From Darren’s position (D), the Sydney Harbour Bridge (B) is at a bearing of 78°, and
the angle of elevation to the top of the bridge (T) is 35°.

From Sylvia’s position (S), the Sydney Harbour Bridge is at a bearing of 140°, and the
angle of elevation to the top of the bridge is 48°.

The top of the bridge is 50 m above the base of the bridge.

a) Using appropriate diagrams and reasoning, show that £SBD = 62° .
N

Question 16 continues on page 13
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b) Hence, find the distance between Sylvia and Darren, correct to 2 decimal places.

End of Question 16
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Question 17

x—1

Find the equation of the normal to the curve y = ) at the point (2,0)

Question 18
The velocity of two racing cars, P and Q, are shown on the graph below.

NOT TO SCALE

Question 18 continues on page 15
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The velocity of car P at time t seconds is given by the function v, = 37> — 61 + 4, where v, is the
velocity in metres per second.

The velocity of car Q is accelerating at a constant rate. Both cars start at the same point and have
the same velocity at times where ¢t = 0 and 7 = 4.

a) Show that the equation for the velocity of car Q, v, is given by v, = 67 + 4.

b) Both cars start the race from the same point.

Find the earliest time when car P will pass car Q after the race starts.

End of Question 18
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Question 19

a) Find the derivative of y = tan(x?).

Question 20

Use two applications of the trapezoidal rule to find an approximate value of Jlnx dx.

Give your answer correct to 2 decimal places.



Question 21

— L = 2tanf
secd—tanf sec + tand

a) Show that

1 1
secl—tanf sec + tand

b) Hence or otherwise, find J
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Question 22

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

kx
fa={ 5%

0 for all other values of x

0<x<2

a) Show that the value of £ is % :

Question 22 continues on page 19
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b) Show that the cumulative distribution function F(x) is given by:

0 x<0
F(x)=7 1-log(5-x%) 0<x<2

1 x>2

Question 22 continues on page 20
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c) Hence, or otherwise, show that the median is 5—\/g .

Question 23

A factory produces boxes in the shape of an open rectangular prism (without a lid).

¥ NOT TO SCALE

2x

/
The length, height and width of the box are / cm, x cm and 2x cm respectively.

The factory uses k& cm? of sheet metal to make the box, where £ is a constant.

k —4x?
.

a) Show that /=

Question 23 continues on page 21



b) Hence, find the maximum volume of the box that can be produced from a sheet of metal with an 3
area of 1200 cm?,

End of Question 23

APPROXIMATELY HALFWAY - 55 marks out of 100 complete at this point.
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Question 24
Consider the series Inx —3(Inx)? + 9(Inx)> — 27(Inx)* + ...

a) Show that this series is a geometric series.

b) On the set of axes below, sketch the graphs of y =Inx, y = —% and y = % , showing all points of

intersection and intercepts with the coordinate axes.

y

Question 24 continues on page 23
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c) Hence, or otherwise, find the values of x for which the series has a limiting sum.

Question 25

The graph y = sinx is vertically dilated by a scale factor of 2 and horizontally dilated such that it

has a period of 2—3” :

Find the x-coordinates of the points of intersection of the transformed sine curve and the line
y =2 for x € [0,27].
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Question 26

For a sample of fifteen high school students, their age in years, x, and the length of their right foot

in centimetres, y, were recorded.

The graph shows the data as well as a regression line which passes through (12, 22.5) and

(19, 27.5).

Foot length (y centimetres)

30

25

20

15

10

Foot length

T T T
10

Age (x years)

a) Find the equation of the regression line in the form y = mx + c.

Question 26 continues on page 25
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b) Layton has a five-year old brother whose right foot is 13 cm in length.

He extends the line of best fit and notes that it predicts that a five-year old should have a foot
length of approximately 17.5 cm.

Give TWO reasons why Layton is incorrect to assume from the bivariate data that his brother
has smaller than normal feet for a five-year old.
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Question 27

The random variable X has this probability distribution.

X

16

17

18

19

20

P(X =Xx)

0.2

0.4

0.1

0.2

0.1

a) Find the expected value.
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Question 28

The diagram shows the function y = x> and the line y = b

2y

b) By finding the area between the curve y = x>, the line y = b and the y-axis, or otherwise, find

the value of b such that the shaded area is % unit?.

APPROXIMATELY THREE QUARTERS COMPLETE - 75 marks out of 100 complete
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Question 29

An astronomer is attempting to predict the height of a satellite above the ground as it orbits around
the Earth. Using precise measurements, the height of the satellite can be modelled with the

function:

h(t) = 6sin(%(t— 15)) +8

where h(t) is the height of the satellite in thousands of kilometres at time t hours since midnight on

any day of the year.

a) Find the minimum and maximum height reached by the satellite.

b) On the grid below, sketch the graph of h(t) for 0 <7 <24.
h

10 -

_15 1

Question 28 continue on page 29

25
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c) The satellite is out of range if it is higher than 11 000 km above the ground.
Use algebraic techniques to find how many hours in the day the satellite is out of range.

End of Question 29
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Question 30
The graph of a cumulative distribution function is shown below.

yﬂ
y=F(x)

NOT TO
SCALE

=Y

(x—1)°
6

The curved section of the graph is part of the function y =

a) Show that the value of A is 3\/3 + 1.

b) Find the probability density function for the given cumulative distribution function, including
any restrictions on the domain.
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Question 31
Consider the gradient function f(x) = 3(x + 3)(x—1).
a) The graph of y = f(x) passes through the point (2,-8). Show that f(x) = x> + 3x*—9x— 10.

b) Find the coordinates of the minimum and maximum values in the interval 4 <x <4.

You DO NOT need to determine the nature of the stationary points.

Question 31 continues on page 32
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c) Show that a point of inflection exists and find its coordinates.

d) Sketch the graph of y = f(x) in the interval -4 <x <4 , showing the locations of the
endpoints, the stationary points and the inflection point.

y
60 +

20 +

40 +

—60 +

End of Question 31
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Question 32

An electric vehicle with an empty battery is being recharged. The capacity, C%, of the battery while
charging at time t minutes may be modelled by the equation:

C =100(1-27%9
The battery is charged at 35% capacity after 50 minutes.

a) Show that the value of k is 0.01243, correct to 4 significant figures.

b) To prolong the life of the battery, the charger may be set to switch off when the battery reaches
90% capacity. For how long will the battery be on charge until it reaches 90% capacity?

Question 32 continue on page 34
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c) By considering the first and second derivative, describe the behaviour of C for ¢ >0 if the
battery is left on charge indefinitely.

End of Examination!!! @
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Section I
10 marks
Attempt Question 1-10

Allow about 15 minutes for this section.

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

1 The graph of a relation is shown.

¥

Which type of relationship does the graph represent?

loss hodronked Ling kest.

. to-m Foul verkicad Une test:
one-to-many . OALPJVO’N%'

—

(A) one-to-one

(C) many-to-one

(D) many-to-many

2 Consider the graph y=4x + 1

What is the equation of the graph after it has been translated 2 units to the right?

(A) y=2x-7 Y= & (=) A
(B) y=2x+9 y = A8
@y=4x—7 Y= o

(D) y=dx+9
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3  Which of the following is the domain of the function y = \/._21—-_ ?
x*—1
1+
(4) (~0,-1]U[1,00) Y oaiht X =120
(B (~0.-1)u(1) ==
‘ < w?>
© (L) Soerd e ]
D) [-1,1]

4 Families in Caringbah were surveyed about the types of pets they own. The results of the
survey are shown below.

AYON
. 40% of families own a dog. P (S\ =0- 4" P (Q> =0
. 36% of families own a cat. ‘) (b n C) O A&
. 18% of families own both a cat and a dog.
Y (b Q\ =/ ( C (\b\
'____________._—J
A family is chosen at random and found to own a cat. Q ( C)
What is the probability that the family also owns a dog? = 0-\¢
0-3
(A) 18% —0.-S
(B) 36% _ SQOQ '
(C) 40%

@50%

5 A supermarket assistant sets up a display of lemonade cans. The display forms a triangle,
where each row has one fewer can than the one below. There are 15 cans at the base of
the display and one can at the top of the display.

What is the total number of cans used in the display?

(A) 30 a«) /L"S >
(B) 120 {\ (\HS
S ':@r\
(C) 160 . " S
,,5‘3,:: @X\
(D) 180 = 20
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6 The diagram shows a circle with radius » cm and a sector with an internal angle of = radians.

NOT TO SCALE

If the area of the shaded segment is 1.7 cm?, which of the following is closest to the

radius of the circle? A= .X{_ (‘L (9 — {\97)
(A) 0.12 cm (A =L (E -8
(B) 0.34 cm 3 A& = i (% "SEJ
((©) 12.00 em et = 4

(D) 144.08 cm T+

= (44 0715 -

7 Alicia and Steven are participating in a fitness program. The probability that Alicia will
complete the program is 0.8, and the probability that Steven will complete the program
is 0.7.

What is the probability that only one of them will successfully complete the program?

(A) 0.14

oL S P compleded Se
P ogram)

= AS +AS

= (o-?xo-’&)k—(o-l_x o-"}

3 =0.38&

(D) 0.56 < .
0> O<
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8 The graph of y = xIn(x?) is shown.

t (0.368,-0.736)

-2 +

How many solutions does the equation |xIn(x?)| = %(x + 1) have?

(A) 3

(B) 4

(© s

(D) 6

9 The following cumulative frequency table shows heights of students at a school.

Height (cm) Cumulative
Frequency
131140 70
141 -150 210
151 -160 420
161 —170 680
171 - 180 800

What is the height of a student in the 7™ decile?
(A) 131 —140 cm 9 x¥oo =SB0

e
(B) 151 -160 cm

@61 — 170 em

(D) 171 - 180 cm
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10  The graph shows two cubic functions, y = f(x) and y = g(x).

i y=f(x)
Y
x
Ly =g
It is given that f(x) is an odd function and that g(x) = f(—x).
Define h(x) = f(x)—g(x)_
How many stationary points does y = A(x) have?
o = en - ()
e ‘nee odd €
®) 1 =G =L y N o N
= _ o) v &
D) 3 = Qk%\ \ Og

U\\':JQ—(*S , SO o\l have s sam&

Mo ok s*'vodﬁoma(ﬂ pofd:s . Se
Y= W) was o shek. pornks.

End of Section I
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Marks

Question 11
Differentiate y = xe’™, expressing your answer in factorised form. 4 2

o ™ Y
= e ()

Question 12
Find the exact gradient of the tangent to the curve y = ¢***3 at the point where x = 0. 2
Y=

N 7
\ 3
whan, XZO_ o4 2 Lo
. 3

se v =10

\ =\
QAN <

Question 13
Solve the equation cossecx —2 =0 for 0° <x <360°, correct to the nearest minute. 3

N
NN = (o

v = o Ge
Es A /

L w=5744 4 N4’y
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Question 14

A bag contains six cards that are each printed with one of the following numbers.

111,121, 122,211, 221,222
A student chooses one card at random.

Let N, be the event that the first digit of the number on the card is 1, and N, be the event that the
second digit of the number on the card is 1.

Determine whether N| and N, are independent events.

N, = <(\\\ \2\ \u:\ N;,——i W ’L\\.S %
o=, V)= ocm\m 7

8 N & Ny are wQXQ,De:\dm\"t evonks ,
e, ANLD = 8 (NN xQ(N )

/
= A yd
':’_SI; /

/
= (WA NS

e NS Ny ace. Q(\Ao,?udeﬁv-

Question 15

7
Evaluate f cos(2x) dx
0
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Question 16

Darren and Sylvia visit Sydney Harbour on New Year’s Eve to watch the fireworks.

Darren is standing outside the Sydney Opera House and Sylvia is on a yacht in the harbour.
They can both see the fireworks at the top of the Sydney Harbour Bridge.

T
50 m
S 48°
NOT TO SCALE
Mg
D

From Darren’s position (D), the Sydney Harbour Bridge (B) is at a bearing of 78°, and
the angle of elevation to the top of the bridge (7) is 35°.

From Sylvia’s position (S), the Sydney Harbour Bridge is at a bearing of 140°, and the
angle of elevation to the top of the bridge is 48°.

The top of the bridge is 50 m above the base of the bridge.

a) Using appropriate diagrams and reasoning, show that £SBD = 62° .

£ 5eN= 40 (k. &8 =\ e )
L SBD = \80%-40-T8%
= (2

Question 16 continues on page 13
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b) Hence, find the distance between Sylvia and Darren, correct to 2 decimal places. 3

T o
7o Yan 4)° = % /
/ SO <@ =50 \an 405 \*V
S g/f/ |
5 T >
o +anSS.. :%bs fy /
e eh = SO4an S5 /
A 4 /
N & /

so%ansSS”

> /

SY = (SDAan SS°) k(80 dan 49T ) (sotans sO )N Dian 419 cos (22

= 4\07-345_61
S\ = )41 343a. .

W

M= 6409 m

End of Question 16
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Question 17

In(x—1)
x—1

& = e (30 =l e
(w- 0\ // /
= | = (alx-1) /
(w~-\*" — / /
swlo = L_/ \2\“ = \"\l\(l"\\ / /
(-1\¥ / /
- -1 () / /
=\ / /

A Y / /
M=l & M g2
conol_nomeal s 4O =t (xos) /
_—

W= =g 2
\)

Find the equation of the normal to the curve y = at the point (2,0)

Question 18
The velocity of two racing cars, P and Q, are shown on the graph below.

NOT TO SCALE

Question 18 continues on page 15
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The velocity of car P at time ¢ seconds is given by the function v, = 31— 6¢ + 4, where v, is the
velocity in metres per second.

The velocity of car Q is accelerating at a constant rate. Both cars start at the same point and have
the same velocity at times where ¢ = 0 and ¢ = 4.

a) Show that the equation for the velocity of car Q, v,,, is given by v, = 61 + 4.

f\:*‘ L=0O \I ——\fn - ‘%’ 1/;:;;7
AL =4, \},0 =\, =3V -6la)+4 =28 /
Clo.a) & (Aqa-%-\

Mm=28-4 — / /

————

4 O

b) Both cars start the race from the same point.

Find the earliest time when car P will pass car Q after the race starts.

f Lot (Lt dik =

2 e

|, 3-8 dk =0 /
(2}3-—@51«:0 — /
Py /
a.”(a—-é;\ =0 | /
a=0, L /
e P wlpast @ altec & monds Lo g
Start ol do  toce |,

End of Question 18
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Question 19

a) Find the denvatlve of y = tan(x?). /// 1

\-\ —dx Sec (x\
()

b) Hence, or otherwise, find J’xtanz(xz) dx. M 3
(x*m\ (A v = /[L(&LL-L(X“\ ~) X ///
— L ( L 'l—\ J /
= U‘l{ch (+*) - \) A -/
T 2
= LL_KQ, L 3 —2x A
— ,////
e (”var\(m" —C) AC
Question 20 ,
Use two applications of the trapezoidal rule to find an approximate value of J Inx dx. 2

Give your answer correct to 2 decimal places.

(“\nde * 005 Y(O-x-(m.\hl[ NS RN \n(\'rﬁﬂ

J T2

=0 3%‘5(;%0(
= 0.3&

—
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Question 21

1 1 2

a) Show that secd—tand sec + tanf = 2tand /
= : i ( | 4/////////7 ///

secD —kand-  se cfrtange
= SeB+tand— (coc B X A&B — /
<oc 0 — an=9

= 52 o8 1 dan® — 54D Lhand- /
| /

=3 Aand | /

= RH S

1 1 2

b) Hence or otherwise, find J ool —tanf  secl + tand do /

-~ L) Q)
b&l—‘mm&d& :_}_\()-:C‘,S& dB- /
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Question 22

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

kx
s 2 0<x<g2
fx)=
0 for all other values of x

a) Show that the value of k is l—j—s . /

rL ke A‘)L’-'-‘L
— —
- \ o S—% /
‘LL. 1.2 /
= lvxlg-—?‘f{ o= | /

e [inls—4) —\A\S’O\—&'—‘* | /

v
AN

’-\,’;; L(l\ Q) "\I\(S\‘&:’l /
—e (0-1nS) = | ~

dn =
- o /
R

=19

Question 22 continues on page 19
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b) Show that the cumulative distribution function F'(x) is given by:

0 x<0
F(x)=1 I1-log(5-x*) 0<x<2
1 x>2
(F =[x A
3@ In KS.“T—L) /
3

\
A
U\

r" y
2
a9

)
r&
8
]

\
5
d\
r"""ﬁ
>
4
)
5
:/T .
)
rd
(T
’\\

\l

=\~ \og i.\ii’.‘ﬁ /
logoe /
\og o5 /
\o9y s & /

= -l e l5—2\ /

- \’“\oas-(g'ﬂc’\ , SIACLL S~ >0.

Question 22 continues on page 20
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¢) Hence, or otherwise, show that the median is 5«\/3.
loa (S~1)=O-S
R
< oS _ g™+ /
St = S5 /
*' = IS /
v =x |s-J5 /
/

A, - JS‘AJ?;.S\\\UL o<swe 2,

Question 23

A factory produces boxes in the shape of an open rectangular prism (without a lid).

¥ NOTTO SCALE

/
The length, height and width of the box are / cm, x cm and 2x cm respectively.

The factory uses k& cm? of sheet metal to make the box, where £ is a constant.

k —4x*
4x

a) Show that [ =

= 2002 ek 2 ()
.= &dt cdn
A )= Lo —dx ™
L= \e—ax>
S B

Question 23 continues on page 21
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b) Hence, find the maximum volume of the box that can be produced from a sheet of metal with an
area of 1200 cm?,

N = L

= lx"’/\_uoo —d) / /
\ T . / /
o

= oo L-—‘)__-L,s / [

V '=600 —¢x* / ‘f
Coo — L = / [1

3

\
N e o\

whan ”‘—:\o/ v =—22 /
40; DA, /
whon xz-10, NNz o /
| SO A . //
\ p p
S omox Nolume = dxia X (roo =410 /
A0
/
= £000 s
End of Question 23

APPROXIMATELY HALFWAY - 55 marks out of 100 complete at this point.
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Question 24

Consider the series Inx— 3(Inx)? + 9(Inx)> - 27(Inx)* + ...

a) Show that this series is a geometric series.
- ; 7
To= =3 0od T B 2 Uax)
T ln e To ’4mA1)L

—
- 2 () - ) /.

V=*30nm3 4///

J_sedesS S %eowuxbﬁc‘.

b) On the set of axes below, sketch the graphs of y = Inx, y = ~——;— and y = % , showing all points of

intersection and intercepts with the coordinate axes.
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Question 24 continues on page 23
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c) Hence, or otherwise, find the values of x for which the series has a limiting sum. 2
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Question 25
The graph y = sinx is vertically dilated by a scale factor of 2 and horizontally dilated such that it
. 27
has a period of—é— .
Find the x-coordinates of the points of intersection of the transformed sine curve and the line
y=4/2 for x € [0,27]. 3
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Question 26

For a sample of fifteen high school students, their age in years, x, and the length of their right foot
in centimetres, y, were recorded.

Foot length
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The graph shows the data as well as a regression line which passes through (12, 22.5) and
(19, 27.5).

a) Find the equation of the regression line in the form y = mx + c.
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Question 26 continues on page 25
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b) Layton has a five-year old brother whose right foot is 13 cm in length.

He extends the line of best fit and notes that it predicts that a five-year old should have a foot
length of approximately 17.5 cm.

Give TWO reasons why Layton is incorrect to assume from the bivariate data that his brother 5
has smaller than normal feet for a five-year old.
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Question 27

The random variable X has this probability distribution.

X 16 | 17 | 18 | 19 | 20
PX=x | 02 ] 04 | 01 | 02 | 01

1
a) Find the expected value.
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b) Find the standard deviation, correct to 2 decimal places. Show working to justify your answer.
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Question 28

The diagram shows the function y = x> and the line y = b
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a) By solving an appropriate equation, show that the coordinates of 4 are (3\/—15 ,b).
3
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b) By finding the area between the curve y = x*, the line y = b and the y-axis, or otherwise, find

the value of b such that the shaded area is 547- unit?.
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APPROXIMATELY THREE QUARTERS COMPLETE - 75 marks out of 100 complete
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Question 29

An astronomer is attempting to predict the height of a satellite above the ground as it orbits around

the Earth. Using precise measurements, the height of the satellite can be modelled with the
function:

hm=6ﬁ%%0—wﬂ+8

where A(¢) is the height of the satellite in thousands of kilometres at time ¢ hours since midnight on
any day of the year.

a) Find the minimum and maximum height reached by the satellite.
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b) On the grid below, sketch the graph of A(f) for 0 <¢<24.
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Question 28 continue on page 29
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c) The satellite is out of range if it is higher than 11 000 km above the ground.
Use algebraic techniques to find how many hours in the day the satellite is out of range.
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End of Question 29
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Question 30

The graph of a cumulative distribution function is shown below.

y
y =F(x)
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, : : (x-1)°
The curved section of the graph is part of the function y = c
.3 2
a) Show that the value of 4 is \/g + 1. ﬁ
3
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b) Find the probability density function for the given cumulative distribution function, including 2

any restrictions on the domain. /
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c) Show that a point of inflection exists and find its coomdi/n_a_tgs.__,__,___/*T 2
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d) Sketch the graph of y = f(x) in the interval -4 <x <4 , showing the locations of the 2

endpoints, the stationary points and the inflection point.
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End of Question 31
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Question 31

Consider the gradient function f(x) = 3(x + 3)(x—1).

a) The graph of y =f(x) passes through the point (2,-8). Show that f(x) = x3 4+ 3x2-9x-10. 3
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b) Find the coordinates of the minimum and maximum values in the interval -4 <x <4. 2

You DO NOT need to determine the nature of the stationary points. : /
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Question 31 continues on page 32
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Question 32

An electric vehicle with an empty battery is being recharged. The capacity, C%, of the battery while
charging at time ¢ minutes may be modelled by the equation:

C=100(1-27%)
The battery is charged at 35% capacity after 50 minutes.

a) Show that the value of £ is 0.01243, correct to 4 significant figures.
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b) To prolong the life of the battery, the charger may be set to switch off when the battery reaches
90% capacity. For how long will the battery be on charge until it reaches 90% capacity?
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Question 32 continue on page 34
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¢) By considering the first and second derivative, describe the behaviour of C for £ = 0 if the
battery is left on charge indefinitely.
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End of Examination!!! ©
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STUDENT NAME/NUMBER: A nswers .

Section |

10 Marks

Attempt Questions 1-10.

Allow about 15 minutes for this section.

Select either A, B, C or D that best answers the question and indicate your choice with a
cross (X) in the appropriate space on the grid below.

This page must be handed in with your answer booklet.
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