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TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION

Mathematics Extension 1

General Instructions Total Marks - 84 Marks
* Reading time — 5 minutes. * Attempt questions 1- 7
* Working time — 2 hours. » All questions are of equal value.

»  Write using black or blue pen.

» Board approved calculators may
be used.

* All necessary working.should be
shown in every-question if.full marks Examiner: R. Boros
are to be awarded.

* Marks mayNOT be awarded for mes
or badly arranged work.

* Hand in-your answerbooklets in 3
bundles.

Section A{(Questions 1 - 3),
Section B (Questions 4 - 5) and
Section C.(Questions 6 - 7).

» Start each Section inNEW answer

booklet.

This is an assessment task only and does not reitgssflect the content or
format of the Higher School Certificate.



Total marks — 84
Attempt Questions 1 — 7
All questions are of equal value

Answer each section in a SEPARATE writing bookiettra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

Question 1 (12 marks)

(@)

(b)

()

(d)

(€)

(f)

Solve forx: (x2 —1)(x+ 5)>0

Differentiate y =In+/x+1 for x>-1

Use the Table of Integrals provided to.evauat

JeseCZX tan dx

0

J3

Find the exact value of
0 O+ X

8 peopledncluding A and B are to be seatedrat a circle.

How many arrangements are possible if A and B dovish
to sit together?

Show thatl__cosg+ Sing :2tan€
sin@ 1+ co¥ z
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Question 2 (12 marks) Marks

(a) Differentiate y =sin™ 2x 2
(b) Find the domain and range gf=3sin*+/ 1- x* 2
(c) ()  ExpressV3cosx- sinx in the formRcos(x+a), 2

whereR> 0 andO< g <g.

(i) Hence or otherwise, find the general solution 2
J3cosx— sink= :
(d) In the diagram beloWwBCD is a cyclic quadrilateral.

BA is produced té-.

BC||FE

CF andAE meet aD.

E
Copy or trace the diagram into your answer bdokle

@ Show thatADEF |AFEA 2

(i) Hence show thafEF ) = EAXED 2

Section A is continued on page 4
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SECTION A continued

Question 3 (12 marks) Marks
(@) Use the Principle of Mathematical Inductiorskmw that 3
2°" —1is divisible by 7 for all integera>1.

(b) For the curvey =1+ 2cosx— 2coS$X,

()  Show that;—di =2sinx( 2cox~- ) 1

/i

(i) Hence find the stationary point(s) in the intervags X < > 2

(i)  Sketch the curve and find the greatest aabt value of in 2
T T
-—<X<—
6 2

(€)

Y S 1
A rectangle is inscribed under the curye vl shown
X

in the diagram above, such that the rectanglenssstrical
about they axis:

0] Show thatthe area of the rectangle is givenl—_%g«;—2 . 1

(i) « Find the value o& that produces the maximum area of the 3
rectangle and what is this maximum area?

END OF SECTION A
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SECTION B (Use a SEPARATE writing booklet)

Question 4 (12 marks) Marks

(@) (i)  Show that the equation of the tangenT(it—Zt,tz) on the 2
parabolay:%x2 is given bytx+y+t*=0.
(i) M(x,y) is the midpoint of the intervdlA whereA is the g
X intercept of the tangent &t

Find the equation of the locus ifasT moves on the
parabola.

(b) Solve 4x® —12x* + 1Xx - 3= (if the roots are theiterms of an 3
arithmetic series.

(c) 0] Find the points of intersection of the curves 2cosx and 2

1 . . T T
==—secx in the interval-—<x<—.,
2 2 2

(i)  The area enclosed between the two curvesdiabove is 3
rotated360° about thex axis:

Find the volume of the salid of revolution.
(Leave your answer in.exact form.)

Section B is continued on page 6
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SECTION B continued

Question 5 (12 marks)

(@)

(b)

(€)

(i)
(if)
(iii)

(iv)

A spherical balloon leaks air such that tllBusdecreases at
a rate of 5 cm/second.

Calculate the rate of change of the volume of @iebn
when the radius is 100 mm.

[The volume of a sphere :ng]

A particle moves in such a way that its displaentx cm
from the originO after a time seconds is given by

xz200{t+§} cm

Show that the particle moves in'Simple Harnedviotion.
Evaluate the period of the motien.

Find the time at which the particle firstgses through the
origin on its first oscillation.

Find the velocity when the particle is 1 crarh the origin on
its first oscillation.

Find J V16— x* dx using the substitutiox = 4sing.

END OF SECTION B
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SECTION C (Use a SEPARATE writing booklet)

Question 6 (12 marks) Marks
(a) Find a primitive function fo% 1
(b) If P(x)=8x°-12x*+ 6x+ 17,

0] For what values of is P(x) increasing? 1
(i) Show thatP(x) has only one zerog, and thatx <0. 1
(i)  Taking x=-1 as a first approximation tB(x) =0, find a 2

second approximation fax, , using Newton’s Method.

[Express your answer correct to 2 decimal places.]

(c) At any timet, the rate of coeling of the temperatdref a
body, when the surrounding temperatur§,is given by the
differential equation

dr
—=-k(T-S
3 (T-9S)
for some constark
0] Show thatT = S+Ae ™, for some constam, satisfies this 2
differential equation.
(i) A metal rod has a temperatureldC C and cools to 3
1060 C in 10 minutes when the surrounding temperagure i

30° C.

Find how.mucHonger it will take the rod to cool ta10° C,
giving your answer to the nearest minute.

(iii)" Sketch the graph of the functidh= S+ Ae™, using the 2
values ofS A andk found above.

Section C continues on page 8
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SECTION C continued

Question 7 (12 marks)

(@)

(b)

(i)

(ii)

(i)

(ii)

(iif)
(iv)
V)

Using the expansion dfL+x)"

n o (n
Find an expression foZr(rJ

r=1

Hence, or otherwise, prove thit:(r +1)[?j =2(n+2)

r=0

T is the top of a buildind) metres high. The poin, D andF
are in the same line on flat level ground.

O is the base of the building.

D isd metres from O, anH is a furtherd metres fronD.

At time t =0, two particlesA andB are projected with the
same initial velocityv m/s fromT.

ParticleA is projected horizontally and partidieis projected
in the same direction, but at an angle >0, to the
horizontal.

The equations of motion of both, particles are

Xx=0 andy==g
A
Y b
;AA
-,
0 D oo
O d -k >C-- - - d -------- > Tx

Assuming that the position of partickeat timet is given by
X=Vt, y:—%gt2+h

show that'the Cartesian equation of the trajedtogiven by
g

y=h-—-x

Assuming that the position of partidiat timet is given by
Xx=Vtcosa andy = —% gt> +Vtsina +h
show that the Cartesian equation of the trajedtogiven by

2
K seka+h

y = xtana —=—;

gd®

2

If Alands aD show thath =

If both A andB land atD show thattana :%

If Alands aD andB lands afF show thatd > 2h\/§

End of paper
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STANDARD INTEGRALS
( n 1 n+l H
X'dx=—x"", nz -1, x# 0,ifn<0
n+1

1dx=|nx,x>0

X

[ ax 1 ax

edx==e¥,az0
a

[ 1 .
cosaxdx=— simax ,a# 0
a

(. 1
sinaxdx=—-=cosax ,a# 0
a

sec axdle tarax ,
a

secax taraxdle seax a# .
a
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