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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.

Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
) h
(a) Evaluate lim  tan 9 1
) h—0 h
(b)  Find all the real values of @ for which P(x)= ax® —8x® — 9 is divisible 2
by (x—a).
() Find the domain and range of y = 5sin™ (—%—J 2
(d) Solve for x: 3
T >3
x+2
(e) Use the substitution © =+/x to find: 3
j dx
(1 + x) Vx
(f) In New South Wales, new number plates consist of two letters followed by 1
two digits followed by another two letters. Repetition is allowed.
How many different number plates are possible?
Higher School Ceriificate Trial Examination, 2008 page 2
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Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) A curve has parametric equations x=¢—1, y=1-1’ 2

Find -dl for this curve.
dx

(by (i) Write cosx+sinx in the form Acos(x —a), where A>0 and 2

0<ac<Z.
2

(i) Hence sketch the curve y =cosx +sinx for 0 < x < 27. 3
I abel clearly where the curve intersects the x and y-axes.

(iii) Hence, find the general solution to cosx+sinx=1. 2

(©) A circle passes through the points A, B and C. 3
TA is a tangent to the circle at A.
D is a point on the secant TBC such that DA bisects £BAC.

Prove that TA=TD .

NOT
TO
SCALE
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Question 3 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

(d)

Differentiate (5 cos™! 4x)

Point P(5,—2) divides the interval AB externally in the ratio k:1.
If A is the point (—1, 7) and B is the point (3, 1), find the value of k.

NOT
TO

S
: SCALE

m.sx

0 4
4

v
I

The shaded region bounded by y = 3sin 2x, the x-axis and the line x :TZ—

is rotated about the x-axis to form a solid of revolutien.

Find the volume of the solid formed.

Tonight for dinner, mum is making a lamb roast. The leg of lamb is cooked
in the oven at 180°C. Before carving the lamb, mum takes it from the oven
and places it on a tray in a kitchen with a room temperature of 24°C.

: T .
The lamb cools at a rate given by Cji_t = k(T — 24}, where T is the temperature

of the lamb in degrees Celsius after ¢ minutes and & is a constant.
(1) Show that T =24 + Ae" satisfies the differential equation.

(ii) If the temperature of the lamb falls to 160° C after 5 minutes, find
the value of A and .

(iii) Muom waits until the temperature of the lamb is 140° C before carving it.
How long does she have to wait after she takes it out of the oven?

Marks

Higher School Ceriificate Trial Examination, 2008
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Marks
Question 4 (12 marks) Use a SEPARATE writing booklet.

(a) Find the size of the acute angle, to the nearest minute, between the tangents 3
to the curve y = ¢ at the points where x =0 and x=1.

(b)  Liam is playing with five blocks labeled with different letters A, B, C, D, E.
He stacks three, four or five blocks on top of one another to form a vertical tower.

(i) How many different towers could Liam form that are three blocks high? 1
(i) How many different towers can Liam form in total? 2
(iii) How many five letter towers could Liam make that contain the word 1

BED, when read from top to bottom?

(c) For her birthday, Betsy has decided to go skydiving. She jumps out of a plane
and by the time she reaches the position, P, # metres above the ground, she is

falling at a constant rate of 200 kmh ™.

The point X is on horizontal ground directly below the point P.
Her son, Cooper, is standing at point C, 100 metres from X.
The angle of elevation of P from Cis @ radians.

P
h
g
[
C ® X

100 m

(i) Show that dn = 10? . 2
d cos™ 8

(ii)  Find the rate of decrease of the angle of elevation when Betsy reaches 3

a height of 2000 metres.

(Answer in radians/second correct to 2 significant figures.)

Higher School Certificate Trial Examination, 2008 page 5
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) From a lookout in the Blue Mountains on top of a vertical cliff, P, which is
80 m high, the angles of depression of two farmhouses in the Megalong
Valley below are observed to be 10° and 20° respectively.

The first farmhouse, A, is northwest and the second farmhouse, B, is due west
of the foot of the cliff, F.

P
NOT
TO
AN SCALE
A
~<_10°
B ’r’ o
W = 20
() Using ABPF , show that BF = 80tan70°. 1
(i1)  Show that the distance between the farmhouses 2
AB = 80 4/tan®80° + tan® 70° — 2 tan 80° tan 70° cos 45°
(iii) Hence, find AB correct to the nearest metre. 1
(b)  Use mathematical induction to prove that for all positive integers, n 3
i(ﬁlr ~1) = a{2n - 1){2n+1)
rel 3
Question 5 continues on page 7
Higher School Certificate Trial Examination, 2008 page 6
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Marks
Question 5 (continued)

(¢)  Inthe expansion of (1+ x)", the coefficients of x, x?, x* form an AP.

(i) Explain why 1
n n n
2 = +
() -0+
(i) Hence, show that 2

nd—9ni+14n = 0

(iii) Hence, find the value of n that satisfies the above condition to form an AP. 2

End of Question 5
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Marks
Question 6 (12 marks) Use a SEPARATE writing booklet.

(a) The diagram below shows a skeich of y = f(x), where f(x)=+/x+3.

4y
‘\/5 /
o > X
-3 0
(1)  Copy or trace the diagram. On the same set of axes, sketch the graph 1

of the inverse function y = f™'(x}).

(ii) State the domain of £~ (x}. 1
(iii) Find an expression for y= f' (x) in terms of x. 1
(iv) The graphs of y= f(x) and y= f' (x) meet at exactly one point P. 1

Let & be the x-coordinate of P.
Explain why ¢ is a root of the equation x —/x+3 =0.

(v) Take 2.5 as a first approximation for ¢ . 2
Use one application of Newton's method to find a second approximation
for &¢. (Give your answer correct to 3 decimal places.)

(vi) By rewriting x —+/x+3 =0 as a quadratic equation, find 2
the exact coordinates of P.

(b)  The polynomial P(x)=2x" +3x* +kx—2 has toots e, fand .
(i) Find the value of affy . 1

(ii) If one root is the reciprocal of the other, find the third root and, hence, 3
find the value of £.

Higher School Certificate Trial Examination, 2008 page 8
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Marks
Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) After a soccer match, all eleven players must return to school. 2
One of the players, Lucy, owns a car and takes four passengers with her.
The remaining players must return by bus.
Twins, Emma and Rachel, must return to school together.

How many different groups of five players (including Lucy) can return to
school by car?

C 3
® NOT

R TO

ﬂ.

D

In the diagram, DC is a diameter and AB is a chord perpendicular to DC.
Chords CP and CQ cut AB at H and K respectively.

Prove that HKQP is a cyclic quadrilateral.

Question 7 continues on page 10
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Marks
Question 7 (continned)

(c)  The line ! through the point A(0, ~2) with slope m meets the parabola
x* =8y at the points P(x,, y,) and Q(x,, y,).

v

/

(i) The line [ has equation y = mx— 2. 1
Show that x, and x, are the roots of the equation x* — 8mx +16=0.

2

(i)  Using the fact that (x, — x, )" = (x, + x, ) —4xx, 1
and using the sum and product of the roots x, and x,,
show that (x, — x,)* = 64{m? — 1).

(iii) ~ Hence, show that PQ* =64 (1+m* J(m? —1). 2

(iv)  Find the values of m for which line [ is a tangent to the 1
parabola x* =8y.

(v) ASPQ is formed where S is the focus (0, 2). 2
Show that the exact area of ASPQ is 164/m® — 1 units?.

¥nd of paper
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STANDARD INTEGRALS

1
Jx"a’x = ¥, nE-L x#0,if n<0
n+l1
!
—dx =1nx, x>0
J x
i 1
e™ dx =—e™, a#0
o a
1 .
cos ax dx =—s8inax, a=0
(£
) I
jsmaxcix =—-—cosax, a#0
a
& a 1
sec” ax dx =—tanax, a=0
J a

1
secaxtanaxdx =—secax, a=0

J [#)
1 1 g X
J-_____.z zd_x =—1tan ]—, a0
a +x a a

. X
=sin —, a>0, —a<zx<a

1

J——Zl—qu :1n(x+\}x2—a2), x>a>0
. 2
J——-mx.z.l_l_[__lz dx tln(x%—m)

NOTE: Inx=log, x, x>0
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