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’ Question 1

Tr
a) Express — radians as degrees [

ASCHAM SCHOOL 18
2004 b) Solve the inequation: 2x +21 >1 3]

—
¢} Differentiate: cos™ 2]
x
d)  Evaluate: Isin’ x dx 3]
a
MATHEMATICS EXTENSION 1 ° FORM VI €) ] On the same number plane, sketch the graphs of y = |2x . 1] and Y = IX + 1| 2]
(i) Hence or otherwise, solve l2x - 1| <X+ ll 1]
Time Allowed: 2 hours plus 5 minutes’ reading time Question 2

Examination Date: ThurSday 29 July a) 13 tang = %, find the value of cos 28 in exact form. 13]

b) For the parabola x* = 12y

(i) Derive the equation of the tangent at (6t , 3t2) (3]
. {ii) find the equations of the two tangents that pass through the point (5 , - 2) [3]
Instructions
All questions may be attempted 3
. ] o -1

All questions are of equal value (12 marks) ¢ Evaluate: Sm(zsm Zj (3l
All necessary working must be shown
Marks may not be awarded for careless work. Question 3
Approved calculators and templates may be used. a) ] Find the domain and range of the function y = 3sin™' (x - 1)

(i)  Sketch the graph of the function y = 3sin™! (x -1 12]

Yy
b) The volume, V, of a sphere of radius ris increasing at a constant rate of 200 mm° per second.
dr
(i) Find E in terms of r. [3]
Collection . . (i) Determine the rate of increase of the surface area, S of the sphere when the radjus is
Start each question in a new booklet 50 mm. (NOTE: V =221® | S =4xr? 2]
If you use a second booklet for a question, staple it to the first.
Write your name teacher’s name and uestion number on each (c) A vertical flagpole CD of height h metres stands with its base C on horizontal ground. Ais a
booklet ’ a point on the ground due south of C and Bis a point on the ground on a bearing of 120" from C
ookle such that the distance ABis 70 metres. The angles of clevation of D from A and B are « and il
respectively, where tana = éand tan g = %. Find the exact valuc of A 5]

DKG
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Question 4

a)

b)

. d ooy _

()  Prove that a(% V)= % 2]

i) A bug moving in a straight line has an acceleration given by % = x(8 ~ 3x) where xis
the displacement in metres from a fixed point O. Initially the bug is at the origin O and
has a speed of 4 m/s. Find its speed when it is 1 m on the positive side of O. 2]

A particle is oscillating in simple harmonic motion such that its displacement x metres from the
origin is given by the equation % =—16x where t is the time in seconds. When
t=0,v=4m/s,and x=5m.

i) Show that X = @ cos(4t + &) is a solution for this equation. (¢and & are constants) (2]
i) Find the period of the motion. {1
{iij  Show that the amplitude of the oscillation is v26. [3]
{iv) What is the maximum speed of the particle? 2]

Question 5

a)

b}

c)

d)

sin2x cos2x
sinx cosx

Prove that =S€ecx 2]

b, Jab 2]

a+
Prove that if a and b are both positive, then

] Show that x° —3x+1=0 has a root & between x =0 and x = 0.5 [2]
(ii) Taking x = 0.1 as a first approximation, use one application of Newton'’s method to find
a closer approximation of & , giving your answer correct to four decimal places. [2]

If the three roots of x° —6x2 +3x +k =0 form an arithmetic series, find the value of k. (4]

Question 6

a)

From the foot of a tower CD, the angle of

elevation of a building AB a metres high izt
is x. From the top D of the tower, the angle of -
depression to the top A of the building "“‘"n._ﬂ_‘_
isy. S ..
~__ A
Show that the height h of the tower | //‘";
is given by L g _
asin(x+ g i
h=2 (x+y) (6] o is
sinx cosy \ P
HLs wl
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b) In the diagram, AD =DE, and DA
bisects angle CAB. O is the centre P /
of the circle. ”
- —f
4 - .
i) The diagram is reproduced on P i
page S. Staple this into your book / o g
and work on the diagram on { A =
page 5 o s
ii) Prove: OD || AC 121 I o ]

i)

Prove: /BDC = LADE [3] \ /

iv) Prove that ZCDE =90". [1] \\ /
N Ve
" s
Question 7
T 2 3,2 &
a) Use the substitution © = x“ +1 to evaluate jx (x + 1) dx 141
b) A particle is ﬁrojected from a point O with an initial velocity of V and with an angle 0 of

<)

elevation. {Air resistance is ignored)

(i) Given that X = Oand §j = —g, derive the equations for x and y as functions of time. (2]

(i) If the particle is projected at an angle of 60° with a velocity of J2gl and it passes

. h
through the point P(l , h), prove that T =J3-1. (You may assume that the equation

2
X ’
of the path of the projectile is y = x tanf — gVZ sec?d ) 12]
(i) Give the expansion for Cos(A + B). 1]
(ii) Prove by mathematical induction that for integers n 21,
coszn =(-1)" (3!

End of examination
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