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CATHOLIC SECONDARY SCHOOLS
ASSOCIATION OF NEW SOUTH WALES

2005

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics
Extension 1

Afternoon Session
Tuesday 9 August 2005

General Instructions

e Reading time — 5 minutes

¢ Working time — 2 hours Total marks — 84
e Attempt Questions 1-7

o  Write using blue or black pen ;
e All questions are of equal value

» Board-approved calculators may
be used

e A table of standard integrals is
provided separately

e All necessary working should be
shown in every question

Disclaimer

Every effort has been made to prepare these ‘Trial’ Higher School Certificate Examinations in accordance with the Board‘of Studies documents,
Principles for Setting HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, Nov/Dec 1999), and Principles for
Developing Marking Guidelines Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantee or
warranty is made or implied that the “Trial’ Examination papers mirror in every respect the actual HSC Examination question paper in any or all
courses to be examined. These papers do not constitute ‘advice’ nor can they be construed as authoritative interpretations of Board of Studies
intentions. The CSSA accepts no liability for any reliance use or purpose related to these “Trial® question papers. Advice on HSC examination issues is
only to be obtained from the NSW Board of Studies.
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Marks
~ Question 1 (Begin a new page)

(a)  Find the value of lim sin2x . 2
=0 Sy

(b) The polynomial<?(x) is given by P(x)= 1" + ax+ 4 for some real numbers
a and b.,2 is a zero of P(x). When P(x) is divided by (x+1) the remainder
is —15.

(i) Write down two gquations in g and b. ) 2
(ii) Hence find the values of g and b.

[u—y

(c)(i) Find the exact values of the gradients of the tangents to the curve y = e” at the 1

points where x=0 and x=1.
(ii) Find the acute angle between these tangents correct to the nearest degree. 2

(d)

E C

In the diagram 4, B and C are points on a circle with centre @. D is 2 point on AB such that
ADOC is a cyclic quadrilateral. DO produced meets the circle again at E.

(i) Copy the diagram.
(i) Give areason why LCAD = LCOE.
(iii) Show that DOFE bisects £LCO5. 3

[ury
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Question 3 (Begin a new page)
(a) Consider the function /(x)=1+Inx.

(1) Show that the function /() is increasing and the curve p= f(x) is concave
down for all values of x in the domain of the function.

(i1) Find the equation of the tangent to the curve y= #{x) at the point on the curve
where x=1.

(iii) Find the equation of the inverse function /#'(x).

(iv) On the same.diagram sketch the graph of the curves y= A(x) and y=/"'(x)
Show clearly the €oordinates of any points of intersection of the two curves and
any intercepts made on the coordinate axes.

@v@wwoéaumﬂ MT):IL«N +m5LLHN HI\«N.

1
2
(i)} Evaluate % V1-2? d%, giving the answer in simplest exact form.
0

Question 4 (Begin a new page)

(a) The equation x° —3x—3 =0 has exactly one ,Hn& root ¢&.

(i) Showthat 2<ax<3.
(i) Starting with an initial approximation ¢ = 2, use one application of Newton’s
method to find a further approximation for & correct to one decimal place.

I

o . 3 gin2
(b)  Use the substitution #=sin’ x to evaluate % IH||W\
. —Ssm" x

dr, giving the

|

answer in simplest exact form.

(c) A particle is moving in a horizontal straight line. At time ¢ seconds, the displacement
of the particle from a fixed point O on the line is x metres, its velocity is ¥ ms™, and
its acceleration #ms~ is given by @=_8x—~2x>. When the particle is 2 m to the

right of O, it is observed to be travelling to the right with a speed of 6 ms™.

() Show that »? =20+8x" — x*.
(11) Find the set of possible values of x.

Marks
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Marks
Question 6 (Begin a new page)

(a) A particle is performing Simple Harmonic Motion about a fixed point O ona
straight line. At time ¢ seconds it has displacement x metres from O given by
x=c082/—s8in27. .

(i) Express x in the form ARcos(27+ ) for some >0 and O0<a < m 2

(i) Find the amplitude and the period of the motion.

(iii) Determine whethér the particle is initially moving towards O or away from
O and whether it isdnitially speeding up or slowing down.

{(iv) Find the time at which the particle first refurns to its starting point. 2

[

(b) ~ Use Mathematical Inddction to show that for all posifive integers 721, 4

1 1 1 1 27
-+ + + .. + = .
1 1+2 1+2+3 l+243+...+# n+1

Question 7 (Begin a new page)

(a) A particle is projected from & point O with velocity #ms™ at an angle 6 above the
horizontal. At time 7 seconds it has horizontal and vertical displacements x metres
and y metres respectively from O. The acceleration due to gravity is g ms™

(i) Write down expressions for x and y in terms of V, @ and 1. 2
.. _ _ & g 2
(ii) Show that y=xtan8 NZ ﬁ+§w mv. 2

(b) A particle is projected from O with velocity 60 ms™ at an angle o above the
horizontal. T seconds later, another particle is projected from O withvelocity
60 ms™ at an angle 8 above the horizontal, where S < or. The two parti¢les
collide 240 metres roENowﬁ&@ from O and at a height of 80 metresabove O.
Taking g =10 ms™ and using results from (a) :

o

() Show that tang =2 and tanfS=1.
(ii) Find the value of T in simplest exact form. - 2

(¢)  The real number x is a solution of the equation x* — x—1=0. Use the Binomial 4
Theorem to show that the sum S of the series 1+ x+ 22 +...+ 2% (#=1,2,3..)

is given by 5= M,.aﬁ.\ x™






