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Total Marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet Marks
(a) Find /1 v —% 2
(b) Find the acute angle between the lines y =3z — 1 and 2z +y —2 =0 2
(c) Sketch y = 3sin™" £ 2
(d) A and B are two points on the Cartesian Plane and the point M divides the 1

interval AB in the ratio 2 : 3.
In what ratio does B divide the interval AM?

(e) Find / sin® z dzx 2

(f) Find the term independent of z in the expansion of 3

2\ 9
<3x2 + —)
z

Question 2 begins on page 3 ...
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Question 2 (12 marks) Use a SEPARATE writing booklet Marks

(a) Using the substitution v = 2z + 1 find 3

0
/ 2z(2z +1)%dz

-1

(b) i. Verify that (z —4) is a factor of the polynomial P(z) = 23 — 7z% — 6z +72. 2
1. Solve +_140 <z+2 3
() 4
TN
S
O
Q
60°
14 R w

P, @), R, S are points on the circumference of a circle. SQ passes through the
centre of the circle O, VW is a tangent to the circle at R, and ZV RS is 60°.

Copy this diagram into your examination booklet and find the value of ZQPR

giving reasons.

Question 3 begins on page 4 ...
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Question 3 (12 marks) Use a SEPARATE writing booklet Marks

(a) The probability of Julia being late to class is 0.2. She is supposed to attend
20 classes in a week.
The Year Coordinator has said that if Julia is late to three or more classes in

a week she will receive a detention.

i. What is the probability that Julia is late exactly twice in a week? 1
ii. What is the probability that Julia receives a detention for being late? 2
(b)
Y
h
5

150m
Q

Beatrice is bushwalking with her brother Bertrand along a road P@Q which
runs directly south-west. From point P, a hill XY has a bearing of 315°T
and the angle of elevation to the top of the hill is 20°. On walking 150 metres
further along this road to @, they measure the angle of elevation of the same
hill to be 10°.

Let the height of the hill XY be h metres.

i. Find an expressions for QX in terms of h. 1
ii. Show that the height of the hill is given by 2
150

h =
Veot? 10° — cotz 20°

iti. Hence calculate the height of the hill to the nearest metre. 1

Question 3 continues on page 5 ...
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Question 3 (continued) Marks

(c) In an episode of Another One Bites the Dust, Detective Smith is called to a
murder scene at 3:27 am. He measures the victim’s body temperature at that
time to be 27°C and one hour later it has dropped to 25°C.

The cooling rate of the body is proportional to the difference between the room
temperature (21°C) and the temperature, T, of the body. That is, T' satisfies
the equation

dT
— =—k(T - 21
- ( )
where k is a constant and ¢ is the number of hours after 3:27 am.
i. Verify that T = 21 4+ Ae™* is a solution of this equation, where A is a 1
constant.
ii. Find the exact values of A and k. 2
ill. Assuming that the victim’s body temperature was 37°C at the time of 2
death, when was the murder committed? Give your answer to the nearest
minute.
Question 4 begins on page 6 ...
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Question 4 (12 marks) Use a SEPARATE writing booklet Marks

(a) If @, B, and v are the roots of the equation 23 — 2% — 5z + 4 = 0 find the

values of
i af+ay+ By 1
ii. a? + B2+ 42 2
(b) i. Sketch the graph of the function log,(z — 2) 1
ii. The region bounded by the curve y = log,(z — 2), the y-axis, y = 0 and 3

y = h is rotated about the y-axis to create a bowl. Show that the volume
of the bowl, V, is given by:

e?h 9
V=n|-"44e"+4h—- =
ﬂ(2+e+ 2)

iii. The bowl is placed with its axis vertical and water is poured in. If water 2
is poured into the bowl at a rate of 50 cm?/sec, find the rate at which the
water level is rising when the height of the water is 1.5 cm (answer correct
to 3 decimal places).

(c) i. Gladys and Trent are getting married and need to choose four brides- 1
maids and four groomsmen from their seven female and seven male sib-
lings/friends. How many ways can this be done if Trent’s brother must be
included in the bridal party?

ii. How many ways can the four bridesmaids and four groomsmen be paired 1
up for the wedding?

iii. The reception is at a Chinese restaurant and the bridal party of ten is to 1
be seated at a round table. How many seating arrangements are possible
if the only restriction is that the bride and groom are to sit together?

Question 5 begins on page 7 ...
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Question 5 (12 marks) Use a SEPARATE writing booklet Marks

(a) i. Write cosz—+/3sinz in the form Rcos(z+a), where R > 0and 0 < o < I. 2

11. Hence or otherwise find all solutions of 2

CoS T — \/gsinasz 1

z
z?2 -1

i. State any vertical asymptotes of the curve y = f(z).

(b) Consider the function f(z) =

ii. Show that f(z) is a decreasing function.

iii. Hence sketch the curve y = f(z). Do not use any further calculus.

DO b ke

iv. State a possible domain for which f(z) has an inverse function, f~!(z),

and on a new set of axes sketch y = f~1(z) for the chosen domain.

(c) Using the Principle of Mathematical Induction, prove that for all positive 3
integers n,

1+27+ 189+ ...+ (2n° +2n—=3)3" 1= (n®> —1)3" +1

Question 6 begins on page 8 ...
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Question 6 (12 marks) Use a SEPARATE writing booklet Marks

(a) The point P(2ap, ap?) lies on the parabola z2 = 4ay.
i. Show that the equation of the tangent at P is given by 2

pr—y—ap®=0

ii. The tangent at P cuts the z-axis at X. Find the coordinates of X. 1

iii. Hence show that PX is perpendicular to SX, where S is the focus of the 2
parabola.

iv. A circle is drawn through the points S, X and P. 2

Show that the coordinates of the centre of the circle are given by

o= (on 22)

2
Justify your answer.
v. Find the locus of C in Cartesian form. 1
(b) i. Write down the binomial expansion of (1 + z)" in increasing powers of z. 1
ii. By integrating both sides of the identity in part (i), show that 2
2”"’1——1*171_{_ln_{_ln_l_ln+ N 1 (n
n+1 1\0/ " 2\1/ "3\2) "4\3) " " n+l\n
iii. Hence find an expression for the sum 1
gn+3n+4n+5n++n+2n
1\0 2\1 312 4\3 T n+1\n
Question 7 begins on page 9 ...
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Question 7 (12 marks) Use a SEPARATE writing booklet Marks

(a)

o 15 B 5 A
I
z
g
Y

The diagram shows the try line of a football field with goal posts A and
B 5metres apart. A rugby league player scores a try at C on the try line,
15 metres from the left hand goal posts. After the try, the kicker may score

two more points by kicking the ball over the cross-bar of the goal posts from
any position along the line CY.

i. If the kicker places the ball at Y, z metres from C, show that the kicking 1
angle 8 can be expressed as

6 = tan~* (E> —tan™! <E)
T z

ii. Show that 6 is a maximum when z = 10v/3m 2

iii. Hence show that the maximum kicking angle is § = tan™! (\1/—2§> 2

Question 7 continues on page 10 ...
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Question 7 (continued)

(b) A man inherits two houses on his 21st birthday, one in Darlinghurst (D) and

one in the Blue Mountains (BM). The Darlinghurst house has a box containing

one red and two white balls. The Blue Mountains house has a similar box

containing one red and three white balls. On the first day after his birthday

he moves into his Darlinghurst house, and on each day, starting this day, he

draws a ball out of the box, notes its colour and replaces it. If he draws out

a red ball he spends the next day in his other house. If he draws out a white

ball he stays where he is and awaits the outcome of the next drawing.

Let P, be the probability that he is in the Darlinghurst house on the nth day
after his birthday.

i

Explain why the probability he is in the Blue Mountains house on the nth
day is given by 1 — P,

Marks

1.

ii.

1v.

Copy the tree diagram below into your writing booklet and complete it
by including probability values for each branch given.

2ND DAY 3RD DAY

<_

Hence show that P, = %Pn_l + i(l - P, 1)
Given that P; = 1 and that the expression in part (iii) simplifies to
P, = i + %Pn_l, show that P, is given by the expression

Po=31+ (&) + &7+ (R
Show that P, = % + %(%)n—l

End of paper
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