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Reading Time: 5-minutes
Working Time: 2 hours

Instructions to stndents:

Write using blue or black biro.

All questions may be attempted.

Diagrams are not to scale.

All necessary working should be shown in every question.

Your name and your teacher’s name may be written before you begin the assessment.
Start each question in a new booklet.

Marks may be deducted for careless or untidy work.

Board-approved calculators may be used.

A table of standard integrals is provided.




Question 1 (12 marks) Use a separate writing booklet

MARKS
(a) Differentiate tan™'{2x). 2
(b)  Solve <6. 3
2—x
. X
sin — 2
(¢) Evaluate lim
0 2x
(d)  Find the coordinates of the point P(x,y) which divides the interval 2
P
joining the points A(~6,2) and B(4,7) externally in the ratio 3: 2.
©)  Evaluate Jj X dx, using the substitution u =1+ x>. 3
¢ V14 JC2



Question 2 (12 marks) Use a separate writing booklet
MARKS
(@ (i)  Show that (x- 3) is a factor of £ +3x -9x-27. 1
(iiy  Hence,or otherwise, factorise x’ + 352 —0x—27 completely. 2
(b) Find the acute angle between the lines x—2y+1=0 and x+3y+ 2=0. 2
) W Express \/3 sin x —cosx in the form 4 sin (x - a) , where 4>0 2
and 0L & z.
2
(iiy  Hence, or otherwise, solve 3sinx—cosx=1 inthe domain 2
0<x<2m.
1 g
(d) Find the term independent of x in the expansion of (Bx - 5—2—] . 3
x




Question 3 (12 marks) Use a separate writing booklet

(a)

(b)

(c)

(d)

()

MARKS
Evaluate sin™ [cosi—zj. 1
State the domain and range of y = 2sin™ 3x. P
(i)  Differentiate with respect to x : xsin™ x+~/1—x2. 2
]
(i)  Hence evaluate _[sin" x dx. 2
¢
X A Y 2
B C
Given that AB = AC and XY is a tangent to circle ABC at A, prove that
XY is parallel to BC.
Use mathematical induction to prove that for all positive integers n 3

P43 45 4 +(2n—1)2=%n(2n~1)(2n+1)



Question 4 (12 marks) Use a separate writing booklet

Consider the function f(x)=

®

(i)

(iii)

(iv)

™

(vi)

X

e
e +2

Show that f (x) has no stationary points.

Find the coordinates of the point of inflexion given that

2 (2-e)
SN ==Toy

Show that 0< f(x) <1 forallx.

Sketch the curve f(x).

Explain why ffx) has an inverse function.

Find the inverse function y= f ™ (x).

MARKS




Question 5 (12 marks) Use a separate writing booklet

(a)

(b)

MARKS
The points P (4p, 25%) and Q (4q, 24°) lie on the parabola x* = 8.
(1} Show that tzhe equation of the tangent to the parabola at P is 2
y=px-2p.
(i)  The tangent at P and the line passing through Q parallel to the y 1
axis intersect at T.
Show that the coordinates of T are ( 4q , 4pg—2p°).
(i1i)  Find coordinates of M, the midpoint of PT, 2
(1v)  Find the cartesian equation of the locus of M when pg = 1. 1
The acceleration of a particle P moving in a straight line is given by
2 T
% =3x(x—4), where x metres is the displacement of the particle
from the origin O and ¢ is the time in seconds. Initially the particle is at
O and its velocity is 4+/2 m/s.
(1) Show that v? =2 (x> —6x* +16) where v is the velocity of P. 3
(i)  Calculate the velocity and acceleration of P at x = 2. 2
(ili)  In which direction does P move from x = 2? Give a reason for 1

your answer.



Question 6 (12 marks) Use a separate writing bookiet
MARKS

(a) Using the fact that (1+x)>(1+x)®=(1+x)"", show that 2
30, 8C,+7C,1C,+°C, C+°C, ' C,="1C;

(b) A sphere of ice cream sits on top of a cone. As the ice cream melts,
maintaining its spherical shape, the radius reduces at a constant rate of
0.25 centimetres per minute. [The volume of a sphere is given by the ]

formula V=-:izrr3 |

Find the rate of change of the volume of the ice cream with respect to 2
time when the radius is 4cm.

(©)

Figure not to scale
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The angle of elevation of a hill OT, at the point A due south of the hill,
is 18°. From B, due west of A, the angle of elevationis 15°. If ABis 6
km, find the height, k of the hill. Give your answer to the nearest 10
metres.

(d)  The displacement x (in metres) of a particle is given by x=5cos(4xt),
where ¢ is in seconds.

(i) Show that the acceleration of the particle can be expressed in the 2
" form ¥=-n’x .

(i)  Determine the maximum speed of the particle and when it first 2
ocours,

(iii)  Express V2 in terms of x, where v is the velocity of the particle. 1

- -




Question 7 (12 marks) Use a separate writing booklet

MARKS
(a)  Aparticle P is projected from a point on horizontal ground with velocity
¥ at an angle of projection ¢. You may assurne that the equations of
motion are;
=0 j=-g
x=Vcosa y=Vsina-gr
1,
x=Vtcosex y=Vtsmaf—-2—gt
. s 1 . . . V? sin* o 2
(i) Show that the particle’s maximum height is .
g
(i) A second particle Q is projected from the same point on
4
horizontal ground with velocity ¥ x \/g at an angle % to the
horizontal, If the maximum height is the same for both
particles, show that ¢ =cog ™ %
d @ Prove that the graph of y =1Inx is concave down for all x> 0. 2
(i)  Sketch the graph of y =Inx. 2
Suppose 0 < g < b and consider the points A (a, In @) and
B (5, In b ) on the graph of ¥ =Inx. Find the coordinates of the
point P that divides the line segment AB in the ratio 2:1.
. .. 1 2 1 2 2
(iii) By using part (ii) deduce that Elna +§1nb <In §a+—3-b

END OF PAPER _
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STANDARD INTEGRALS

x™ dx =-L:c“+1, ne=l; x20,ifn<0
J n+l

(1

=dx =lnx, x>0
J=x

[ 1

e™ dx =Ee"‘, a#0

[ 1

cosaxdx =—~ginax, a#0
J a
fsmcu:dx- =~—gosax, ¢#0
jsec%xdx =-‘%ta.nax, ax0

f 21 5 dx =LlianZ gx0
a“+x a a
[ 1
e dx =gintZL, g>0, —a<xz<a
| N a
. ¥ =In(x+-Jx2—a2), £>a>0
J g2
.
—l—dx =]11[x+-Jx2+a2)
J Jx?+a?

NOTE: Inx=log,x, x>0
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