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2002 HSC MATHEMATICS EXAM – SOLUTIONS

Question 1
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Question 2
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Question 3
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Question 4
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Question 5
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Question 6
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Question 7
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(c) (i)
The sock that Chris picks first is irrelevant. Once he has picked the first sock, there
are 7 socks left in the drawer, 1 of which matches his first sock. In order for him to
not have a pair after choosing the second sock, he must choose one of the 6 socks that
do not match his first sock. The probability of this occurring is    .
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Question 8
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(ii)
The particle is at rest when it has a velocity of zero. Velocity is zero when
displacement is a maximum or a minimum.

Therefore, the particle will be at rest when .
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(iii)
Initially, the particle begins at a distance of 3 metres from O and is already moving
away from it at a decreasing rate. After      seconds, it has stopped completely, only
having travelled 1 metre. The particle then begins to accelerate towards O. At 
seconds, the particle is at a distance of 3 metres from O and it begins to decelerate.
The particle comes to a stop just 2 metres away from O, when           . The particle
then accelerates again, away from the origin, and passes through its starting point at

π=t seconds. This oscillating motion is repeated indefinitely.
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Question 9

(a)
(i)

(ii)

x 2 3 4
y 0 ln(2) ln(3)

y0 y1 y2

( ) ( )( )

( )( )

29.1
3

3ln2ln4

3ln2ln40
3
1

...2...4
3

)1ln( 6425310

4

2

=

+
=

++=

+++++++≈−∫ nyyyyyyyyhdxx



Bored of Studies - www.boredofstudies.org

(b)

86.604,299$
*5000

92.59
0875.0

)10875.1(0875.1
1

)1(

)0875.1...0875.10875.10875.1(5000

)0875.1...0875.10875.10875.1(5000

)0875.10875.10875.1(5000

)0875.1(5000)0875.1(5000)0875.1(5000

)0875.1(5000)0875.1(

)0875.1(5000)0875.1(5000

)0875.1(5000)0875.1(

)0875.1(5000

21

2121

21

21

21

2132
21

32

32
3

23
3

23

2
2

12

1

=
=

≈

−
=

−
−

=

++++=

++++=

++=

++=

+=

+=

+=

=

A
SA

S

S

r
raS

A

A

A
A

AA

A
AA

A

n

n

n
n



Bored of Studies - www.boredofstudies.org

(c)
(i)

tv

c
c

tct
vtwhen

tv
ctv

10

10
)5(2)5(

2
50,5:

2

1

2

2

2
2

1

=∴

=
=

=

==

=

=

(ii)

[ ]

m
dd

md
td

dttd

6.41

3.83125

125
5

)10(

21

1

5
0

2
1

5

01

&

&

=

−=−

=
=

= ∫

After 5 seconds, the jet is approximately 42 metres behind the car.
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Question 10
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(ii)
Saga is 15 km from the coast, therefore .15=b
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(iii)

Hero is 6 km from the coast, therefore .6=b
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/ \ / \

As Hero sails from left to right, the total brightness from the lights increases until it
reaches a maximum at a point 75.7≈ km to the left of the origin. The brightness then
decreases and becomes a minimum when Hero is directly opposite the origin. As Hero
continues to sail to the right, the brightness increases once again, becoming a second
maximum at a point 75.7≈ km to the right of the origin. Beyond this point, the
brightness on Hero gradually decreases.

NB: There are many different ways to do this question.


