. Marks
Question1 (1. .cks)  [BEGIN A NEW PAGE]

(a) Point A has coordinates (-2, 4). Point B has coordinates (10, -8). Find the coordinates

of the point P that divides the interval AB externally in the ratio 3:2. 2
Barker College Barker Student Number:
2006 (b) Find ijZx — ldx using the substitution u =2x — 1. 3
Mathemati ERSC
a HIGHER SCHOOL
em 4 1CS CERTIFICATE

° (c) State whether the following claim is true or false and give a reason why:
Extension 1

“Because there are two types of students at Barker (day and boarder),

- . i epoy
Staff Involved: PM FRIDAY 11 AUGUST ) the probability that a randomly selected Barker student is a boarder is 50%. 1

GDH*

WMD*

™ ,

BTP . y
i | “ A
CFR P(x, y)

65 copies

General Instructions Total marks — 84 - /

A3, 0) B(3, 0)

e o s o o o &

4

* Reading time — 5 minutes + Attempt Questions 1 -7

+  Working time —~ 2 hours + All questions are of equal value \4

*  Write using blue or black pen The locus of P follows this rule:

. Make sure your Barker Student The gradient of PA is one unit less than the gradient of PB,

Number is on ALL pages
i - . : 2 = + . 2
. Board-approved calculators may be (1) Show that this locus has equation: x 6y + 9
used
+ A table of standard integrals is
provided on page 9 (it Hence, or otherwise, find the coordinates of the focus of this locus. 1
¢+ ALL necessary working should be
shown in every question . i
(8  Solve: —_> = 3
+  Marks may be deducted for careless or ; x x

badly arranged working
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Marks
< = Question 2 (12 marks) [BEGIN A NEW PAGE]
(a) By writing sin(~15°) in the form sin(4 - B),
find the exact value of sin(-15°). 2
® Consider the functions f(x) = cos™'(2x) and g(x) = sin”'x.
@ Sketch f(x) = cos™'(2x). 2
(in) Prove that the x - coordinate of the point of intersection of
1
f(x) and g(x) is -—\/75- . 2
(ii;  Show that the gradients of the tangents to f(x) and g(x) at their
point of intersection are —2./5 and ﬁ respectively. 3
2
(w)  Write the expansion of tan(f8 ~ «). 1
™) Hence, or otherwise, find the acute angle between f(x) and g(x)
at their point of intersection (to the nearest degree). 2

Page 3

Question3 (! arks)  [BEGIN A NEW PAGE]

(2)

)

(c) .

Marks

dy

[ If y = In(sinx), find -2, 1
D) (sin x) o
ar
) Hence, or otherwise, find j : cotxdx. 2
, 7
Find [ cos®(3x)dx. 3

The curve on the right has an asymptote at x = 0.
The shaded area ‘goes forever’ but its value

has a limit. Steffi Graph was trying to find this
limit but was unable to integrate 7(x).

Her friend Monica suggested she use the inverse
function to find the shaded area.

(i State the domain and range of the inverse function f~'(x). 1

(ii Roughly sketch the inverse function f~'(x). 1

2

(i)  Showthat f'(x) = —

2’ 2

{ivy  Hence, or otherwise, find the limit that the value of the shaded area approaches. 2
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[BEGIN A NEW PAGE]

Question 4 (12 marks)
x* -3
(4) Consider the curve: y =
x + 2
(1) Find all intercepts and the equation of the vertical asymptote.
(if) Find and determine the nature of the stationary points.
2
Git)  Showthat (x —2) 4+ — = X =3
x + 2 x + 2
(%)  Hence, or otherwise, find the equation of any non-vertical asymptotes
by considering what happens as x — oo,
(¥ Sketch the curve showing all the above features (you can assume there
are no points of inflexion).
(b, Prove, by mathematical induction, that 5" + 3 is divisible by 2

for n 2 0 where n is an integer.

Page 5
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Question 5 w;;‘_ﬁarks)

(&)

®)

I '

[BEGIN A NEW PAGE]

A particle moves in a straight line and its position in metres at any time ¢ seconds

is given by the equation: x = 5cos(2t) — 12sin(2r).

() Show, by differentiation, that the motion is simple harmonic.

(i)  State the period of the motion.

(iiy  Express x in the form Rcos(2t + a).

-

iv)  Hence, or otherwise, state the amplitude of the motion.

(v Find the general solution for all the times when the particle is at

the centre of the motion.

From a point A, the top of a tower BD
directly north of A has an angle of elevation
of 15°. After walking 500 metres on a
bearing of 90°, the top of the tower has an
angle of elevation of 12°

Let £ be the height of the tower. A

() Give an expression for AB in terms of .

(i1) Hence, find the height of the tower (to the nearest metre).
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-Question 6 (12 marks)

(@)

{h)

(©)

[BEGIN A NEW PAGE] o Marks

Newton’s Law of Cooling can be written with ¢ as the subject as follows:

1 (B - cj
{ = ——In
A D :

Showing steps of working, make B the subject of this formula. 2

The length of each edge of a cube is x cm.

@) Write expressions for the surface area (4) and volume (V) of the cube

and hence find % and ﬂ 1

dx

(i) The surface area of the cube increases at a rate of 6 cm*/second.
Find the rate of change of the volume of the cube when the
length of each edge is 5 cm. 2

A stone is thrown from a 10m high cliff with y v /s
velocity v m/s at an angle of projection . The
stone’s horizontal displacement from the origin, 10

t seconds after being thrown, is given by the

. - . ~
equation x vtcos¢r. Do not prove this. < {
V
) Given that § = —g, prove that the stone’s vertical displacement from the
. £?
origin, ¢ seconds after being thrown, is given by y = visina — %— + 10. 3
.. gxisec’ o ,
(6)7) Show that y = xtana — = + 10. 1
v

(i) Giventhat & = 45°,g = 10m/s® and v = 15m/s,

how far from the base of the cliff does the stone land? 3

Page 7

Question 7 ( o 1arks) [BEGIN A NEW PAGE]

N . . d
(a) It is known that if Zx)i = y,then y = ¢ is a solution (since % =¢& = y).

d)
it 2 = l, find a solution for ».
dx y

(&) x2= 4y
' N
y
P(2p, p?)
< Q(2q, q 2) >
x
\'

(,i*;, Show that the gradient of PQ is 2 ; 7

For the remainder of the question, assume that PQ is a focal chord, passing through
the focus F(0, 1).

(i}  Showthat pg = -1.

2
(iif)  Show that the equation of PQ is y = (p 3 - ljx + 1.
P
(w)  Let A be the area bounded by the parabola and the focal chord.

Show that A= l(p’ + 3p + 3 + -%-J
3 p p

[You may assume that p > 0 and g < 0]

(v Hence, or otherwise, find the value of p that gives the

minimum area found in part (iv).

End of Paper
Page 8
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