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Point A has coordinates (-2, 4). Point B has coordinates (10, -8). Pind the coordinates
of the point P that divides the interval AB extérnally in the ratic 3: 2.

Find jx«/Zx — ldx using the substitution w=2x — 1.

State whether the following claim is true or false and give a reason why:
“Because there are two types of students at Barker (day and bbardgr),
the probability that a randomly selected Barker student is a boarder is 5 0%.”

P, v)

< >
A(“‘Ei 0) *

B(3, 0)

WV

The loeus of P follows this rnle:
“The gfadient of PA is one unit less than the gradient of PB.”

® Show that this locus has equation: x> = 6y + 9,

(D) Hence, or otherwise, find the coordinates of the foous of this locus.

1 1
Solve: —_— > =
ve - -
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Question 2 (12 marks) [BEGIN A NEW PAGE] |

®

(1)

By writing sin(~15°) inthe form sin(4 — B),
find the exact value of sin(-157).

Consider the fimetions f(%) = coé*(2x) and g(x) = sin™ x.

M  Sketch f(x) = oo8”'(2%).

(i) Prove that the x- coordinate of the point of infersestion of

. 1
F(x) and g(x) is :E

(i)  Show that the gradients of the tangents to f(x) and g(%) at their
point of intersection are ~2.J5 and _*/_i respectively.

2
(iv)  Write the expansion of tan(f ~ a).
) Henoe, or otherwise, find the acute anglebetween f(x) and g(x)

at their poitit of inters ection {to the nearest degree).

Marks

{ ' Marls
Qiu estion 3 (12 marks) [BEGIN A NEW PAGE]

@ O 1y =hEnm L ' g
3z

(i)  Hence, or otherwise, find J‘ 7 cotxdx, 2
7

() Find szi cos”(3x) dx. 3

(é)  The curve on the right has an asymjpta{e at x'= 0.
The shaded area ‘goes forever® but its value

has a limit. Steffi Graph was frying to find this
limit but was unable to integrate f{x).

Her friend Monica suggestsd she nsé the fnverse
function fo find the shaded area.

) State the domain and range of the inverse funciien f - (). ' 1

(i Roughly sketch the inverss fimetion (). ‘ 1

2

1. 2
1 T A

(iﬂj Bhow that f'(x) =

(fv)  Hence, orotherwise, find the limit that the value of the shaded area approaches. 2
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" Dueston4 (12marks)  [BEGIN A NEW PAGE]
Consider the entve: Y —-.r % -3
(a) onside Loy = )

@ Find all intercepts and the squation of the vertical asymptote.

(i)  Find and determine the nature of the stationary points.

1 ¥ -3
= .
x+2 x4+2

(iif)y  Showthat (x -~ 2) +

(i)  Hence, or otherviss, find the equation of any non-vertical asymyptotes

by considering what happens as x —» s,

W) Sketch the curve showing all the above featirés (you can assume there

are no points of inflexion).

®) Prove, by mathematical induction, that 5" + 3 is divisible by 2

for n = 0 whete # i& an integer.

T &

Marks Ou
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estion 5 ((Zmared  [BEGIN A NEW PAGE]

A paiticle moves in a straight line and its position in mefres at any time 't seconds

is given by the equation: x = Scos(2s) — 12sin(2r).

directly north of A has an angle of elevation
of 15°. Aftet walking 500 metres on &
bearing of 90°, the top of the tower has an
angle of elevation of 12°,

Let / be the height of the tower.

@) Give an sxpression for AB in terms of 4.

(i) Hence, find the height of the tower (to the nearest metre).

Page 6
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@) Show, by differentiation, that the motion is simple harmonic. 2
(i) State the peried of the motion. 1
(i) ‘Express x inthe form Rcos(2 + ). ' 2
(v) ' Hence, or otherwise, state the amplitade of the motion. 1
(v) Find the general solution for all the times when the particle is at
the centre of the motion. 2
:
i
D
From & point A, the top of a tewer BD
Nt to scale




Question 6 (12 miarks) [BEGIN A NEW PAGE]
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equation x = wcode. Do not prove this.

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

1. (B-C
£ = —=In
(%5

Showing steps of wotking, make B the subject of this formula.

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

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

and hence find 4 ana @7 |
& &

(i)  The surface area of the cube increuses at a rate of 6 cri*/second.
Find the rate of change of the vohnme of the cube when the
length of each edge is 5 cm,

A stons Is thrown ffom a 10m high oliff with ¥
velosity v m/s at an angle of projestion cv. The
stone’s herizontal displacemient from the arigin, 10 P

¢ seconds after being thrown, is given by the

Marks

<.
=

WV

€ Given that § = —g, prove that the stone’s vertical displacement from the
2

origin, ¢ sebonds afier beirg thrown, is givenby ¥ = wrsing ~ _g;‘_ + 10.

gxlsec’ o

2+ 10,
V

(i)  Show that y = xtane —

(i) Giventhat o = 45°, g = 10m/s* and v = 15m/s,
how far from the base of the cliff does the stone land?
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Question 7 (12 marks) [BEGIN A NEW PAGE]

If 12 = —1~, find a solution for y,
&y

. Q¢ g3
< .

\

() Show that the gradient of PQ is £— 9.

For the remaindsr of the question, assurie that PQ is a focal chord, passing through

the focus F(0, 1).

(i)  Showthat py = —1.

. o .
It is known that if Ex)i = y,then y = & iz a solution (since % = =

2 —
(iiiy  Show that the equation of PQ is y = [p 3
P

(iv)  Let A be the area bounded by the parabola and the

Stiow that Azl(jf +3p + 3 + _1_3)
3 p p

{Youmay assume that p > 0 and g < 0]

l}x + 1.

focal chord.

{¥)  Hence, or otherwiss, find the value of p that gives the

thinimum area found in pat (iv).

Rty

End of I"aper
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