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YEAR 12 TRIAL HSC EXAMINATION
MATHEMATICS EXTENSION 1
Time allowed - 2 HOURS
(Plus 5 minutes’ reading time)
DIRECTIONS TO CANDIDATES:

> Attempt all questions.
» Al questions are of equal value.

» Each question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. **

» All necessary working should be shown in every question. Full marks
may not be awarded for careless or badly arranged work.

> Approved calculators may be used. Standard Integral Tables are provided
> Your solutions will be collected in one bundle stapled in the top left corner.
Please arrange them in order, Q1 to 7.

“*Each page must show your name and your class. **



Question 1 (12 Marks ) Marks

(@) Two points A and B have coordinates (-2,4) and (2,1) respectively.

Find the point P which divides the interval AB externally in the ratio 3 : 2. 2

(b)  Find the acute angle between the lines y=3x-1 and 4x-2y=7 2
. . 2x-1

(c) Solve the inequality 21. 3
x+1

(d) The equation x* —-2x*> +4x-5=0 hasroots a, 8,7

% (i) Write down the value of af + By + | 1
(i) Find the value of afy 1
(i)  Hence find the value of o' + 87" + 2

tan 26

e). Find 1 1
©) lim—,
End of Question 1.
Question 2 (12 Marks ) Start a new page
(@ P ( 2ap,ap?)is a point on the parabola x* =4ay .
(i) Show that the equation of the normal at P is 2
x+ py=2ap+ap’
(i) Q is the point with coordinates (0,2a +ap®), find the coordinates
of M, the midpoint of PQ. 1

(i)  Find the equation of the locus of M, 1




Question 2 continued...... Marks

0
(b)  Use the substitution u=1-x toevaluate J' fdx . 3
-15 - X
(c) Find j sin 2 6x dx 2 |
(d) ()  Sketchthegraph y=|x-2| 1
(ii) Hence solve for x
lx — 2] < ix 2
End of Question 2.
Question 3 ( 12 Marks ) Start a new page |
(@)  Solve the equation sin2x+ cosx =0 foro <x < 2w, 3
(b) (1) Use the substitution t = tamg to show that
cosecd + cotB = cotg 2
(i) Hence show that
3
j(coseca+cot9)d0 = In2 3
3




Question 3 continued..... Marks

()  Atower is 828 metres tall. At a point due east of the tower,
the angle of elevation is 53 degrees. At another point due south of P,

the angle of elevation is 8 degrees. The distance from P to Q is 840 metres.

NOT TO SCALE
- 828 m

A £
g 840m
Q
2 2 o 2
(i) Prove that cot9=\[828 cot’ 53" +840 3
828
(i) Find @, correct to the nearest degree. 1

End of Question 3.
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Question 4 ( 12 Marks ) Start a new page Marks

(a) The circles intersect at J and K, LKM is a straight line.

TL and TM are tangents. Let ZLMT =a and ZMLT =4

NOT TO SCALE

Copy the diagram onto your answer sheet

Hence prove that TMJL is a cyclic quadrilateral. 3

(b) A particle is moving along a straight line with acceleration ;=8x3,

where x is the displacement from the origin O in metres. Intially the particle

is 1 metre to the right of the origin moving with velocity v=2ms™.

. AV
() Showthat x=—2——, 1
dx
(i) Showthat v?=4x*. 2
—7(iii) Explain why the velocity v cannot be negative. 1

(iv) Find the time taken for the particle to travel to a point 2 metres

to the right of the origin. 2
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Question 4 continued............. Marks

(¢ Let T be the temperature of a cup of tea at time ¢ minutes after it has been
brought into a room of temperature A. The Newton's Law of Cooling

states that the rate of change of temperature T is proportional to (T — A),

that is idf—=— k(T - A), where k is a positive constant.

() Show that T=4+Be™, where B is a constant, satisfies Newton’s

Law of Cooling. 1
(i) A cup of tea, with an initial temperature of 95°C, is brought into a room

of temperature 25°C . After 10 minutes, the temperature of the tea drops

to 60°C . Find the temperature of the tea after another 5 minutes. 2

End of Question 4.

Question 5 ( 12 Marks ) Start a new page

(@) A particle is moving in a straight line so that its displacement x metres

from a fixed point on the line at any time ¢ seconds is given by

X =%sin2t+2cos2t

(i) Show that x =-n*x, describe the motion of the particle and state

the period of the motion 2

(i) Find the maximum displacement of the particle. 2
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T e

Question 5 continued........

(b)

NOT TO SCALE

A particle is projected from a point O with speed V' ms™' at an angle o radians
above the horizontal, where 0 Sas—ﬂz—. It moves in a vertical plane subject to

gravity where the acceleration due to gravity is 10ms™. At time ¢ seconds,
it has horizontal and vertical displacements x metres and y metres

respectively from O. At point P where it attains its greatest height the angle

of elevation of the particle from O is £ radians.

(i) Use integration to show that x=Vrcosa and y=Visina —5¢°

(i) Show that tan =%tana.

(iii) If the particle has greatest height 80 metres above O at a horizontal distance

120 metres from O, find the exact values of o« and V.
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End of Question 5.
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Question 6 ( 12 Marks ) Start a new page Marks

: d
a Find —I[e*tan™ 2
(a) e (e an x)
3
2dx
(b)  Find the exact value of 3
'! V4 -x?
(©) (i) State the domain and range for y=cos™ 4x 1
(i)  Sketch the graph of y=cos™ 4x 1
(ii)  Find the equation of the tangent to y=cos™ 4x at x=—l.
; Leave answer in exact form. 3
d) () Sketch the graphs of y=sinx [for 0<x<1
and y=sinx,for 0<x s% on separate diagrams. 1
(i) By considering your graphs drawn in part (i), find the exact value of
; 7
Isin Txdx + “'sinxdx 1
0 0
End of Question 6.
Question 7 (12 Marks ) Start a new page
(@)  Prove, using the method of mathematical induction,
that 4" + 14 is divisible by 6 forall n> 1. 3
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Question 7 continued................. Marks

[—

3 3
(b)  The curve fIx) =("—12x)" is shown below.

y = fx) ol

(i) Find /'(®)- (No need to simplify your answer.) 1
(i) Taking an initial estimate of x,=-3.3,
use one application of Newtons’ Method to obtain another

approximation to the root of Ax) = 0. 1

(iii) Explain why using x,=-3-3 does not produce a better approximation

to the root than the original estimate. 1

X

9
(c) Find the term independent of x in the expansion of (xz - Z) 2




Question 7 Continued...............

(d) (i) Using the expansion of (1+x)""' show that

(T3 e

(i) Find the least positive integer n, such that

(n;1)+(n-2-1)+__”(2:5)>1000

END OF EXAM

Marks
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