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SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

2004

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 answer booklets in 3
bundles.

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

e Start each Section iINNEW answer

booklet.

This is an assessment task only and does not necessarily reflect 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 booklet. Extra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

Question 1 (12 marks) Marks
(@) Solve forx: (x2 —1)(x+ 5)>0 2
(b) Differentiate y = In+/x+1 for x>-1 2
(c) Use the Table of Integrals provided to evaluate 2

Jesec% tan 2dx
0
NG
(d) Find the exact value of > dx 2
0 9+ X
(e) 8 people including A and B are to be seatedrat@ circle. 2

How many arrangements are possible if A and B do not wish
to sit together?

® show that2=S0F ,_SIP__5 1,0 2
sind 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) ()  Expressy3cosx- sinx in the formRcos(x+a), 2

whereR> 0 andO< g <g.

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

BA is produced td-.

BC||FE

CF andAE meet aD.

E
Copy or trace the diagram into your answer booklet.

() 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 Induction to show that 3
2°" - 1is divisible by 7 for all integera>1.
(b) For the curvey =1+ 2cosx— 2coS$X,
()  Show that;ﬂ =2sinx( 2cox— ) 1
X
(ii) Hence find the stationary point(s) in the mtervags X< > 2
(i)  Sketch the curve and find the greatest ardti@alue of in 2
T T
-—<X<—
6 2
(c)

e 1
A rectangle is inscribed under the culye -~z as shown
X

in the diagram above, such that the rectangle is symmetrical
about they axis.

0] Show that the area of the rectangle is givenl—_%g—2 . 1
a

(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)

(ii)
(b)
(c) (i)
(ii)

Show that the equation of the tangentrz(t—Zt,tz) on the 2
parabolay:%x2 is given bytx+y+t*=0.

M (x,y) is the midpoint of the intervalA whereA is the 2
X intercept of the tangent &t

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

Solve 4x® —12x?+ 1Xx— 3= (if the roots are the terms ofan 3
arithmetic series.

Find the points of intersection of the curves 2cosx and 2

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

The area enclosed between the two curvedlisbove is 3
rotated360° about thex axis.

Find the volume of the solid 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)
(iif)

(iv)

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

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

[The volume of a sphere :gm:*]

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

xz200{t+§j cm

Show that the particle moves in Simple Harmadvimtion.
Evaluate the period of the motion.

Find the time at which the particle first g&s through the
origin on its first oscillation.

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

Find J V16— x* dx using the substitutionx = 4siné.

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 for4:|?’_xx2 1
(b) If P(x)=8x°-12x*+ 6x+ 17,

® 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 cooling of the temperatdref a
body, when the surrounding temperatur§, is given by the
differential equation

dT
—=-Kk(T-S
m (T-9
for some constark
0] Show thatT = S+ Ae™, for some constam, satisfies this 2
differential equation.
(i) A metal rod has a temperaturel®@C C and cools to 3
106C C in 10 minutes when the surrounding temperature is

30° C.

Find how mucHonger it will take the rod to cool ta1C° C,
giving your answer to the nearest minute.

(i)  Sketch the graph of the functidn= 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) Marks

(@)

(b)

()

(ii)

()

(ii)

(iii)
(iv)
V)

Using the expansion dfL+x)"

no(n
Find an expression foZr( J 2
r

r=1

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

r=0

T is the top of a buildind) metres high. The poin@3, 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.

Particle A is projected horizontally and partidieis projected
in the same direction, but at an anglea >0, to the
horizontal.

The equations of motion of both particles are

X=0andy=-g
v B
|l<j .......... d -~ >< - d -------- > >)c
Assuming that the position of partickeat timet is given by 1

X=Vt, y:—%gt2+h

show that the Cartesian equation of the trajectory is given by
g

y=h-—-x

Assuming that the position of partidBat timet is given by
Xx=Vtcosa andy = —% gt> +Vtsina +h

show that the Cartesian equation of the trajectory is given by
gx’

y =xtana -=— seéa +h
_ gd?
If Alands aD show thath = 5 1
If both A andB land atD show thattana :% 2
If Alands aD andB lands af show thatd > 2h\/§ 3

End of paper
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STANDARD INTEGRALS
( n 1 n+1 H
X'dx=—x"", nz-1, xz0,ifn<0
n+1
1
—dx=Inx, x>0
X
( ax 1 ax
e dx==e¥,a#0
a

[ 1 .
cosaxdx=— sinax ,a# 0
a

(. 1
sinaxdx=—-—cosax ,az 0
a

sec axdle tarax ,
a

secax tanatxdx:i seax aZz O
a

1 1. X
———dx==tan"=,a# 0
a+x a a
( 1

X
dx=sin*=,a>0,-a<x<a

Jaz-x? a
J;dx=ln(x+\/x2—a2), x>a>0
d

Jxt-a?
1
_ x:In(x+\/x2+a2)
J'\/x2+a2

NOTE: Inx=log, x, x>0
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Sample Solutions

Section Marker

A Mr Dunn
B Ms Neshitt
C Mr Bigelow




1&)

Section A
(x-1) (xrs) 2

%\L /

7

x>/
Awd \
Cocasot (2mid)
7:[/\:4,‘7(:1'»/
'-'l [I\,('lf"/)
2

{
N,

o - / .
‘7 2(x#1) (dw&)

o

Ca 2 x <L7L

<

B e ’iju/@,\

A e

T 2!
Iy
Hence- et (‘:’3 L
o /,(, -2 6/,

= ¢! (n-2)

=t x6f '
J[) LN = [~ s> & fj(,lfig
A [tlo> &

)

f~ent e + 4 2 @

e © (14 @> g)

P _ et €

ino ((1ee)

- Ak ©

(4 ed &
Led € = Q},’/\%.
T R 21
T
14 -4
(0"
“;;{Tti: o ﬂ :lf
)=

e - €™

= RMS

2.

/Zéu\ ©

-



‘y} 71" 4(,1.»;-[2{ ‘} L‘M;M
b e 2z Acn(erzr) oy (2nokd
Thin <= a4 s (ev7m) =%
f{?j:c&zixc(ré& AT = T
dt  dee  © 3 3
- X1

Y f»x_’SE ﬁag—a)—i/

Then \
J

\‘7 - 3.l A Z«K/v:’ [\ \
\ \\\ FAE = FAC [CUQ, o
- A < “T B £ i W'&I/
= S \j = 3/}(‘ L\"lé”\ f‘umﬁ/‘-’?
C) \:ré— A - A~ A = AC"') (Z'FQC,) —“ 13(’\’_,& = (;:?l;g/
; ( el Bursto
Ao e K- Ao AN . o,
B s
/ Ji8
/ &
% ws A = U’? //'/ N ‘)—l
VN G /f’/ b E & ¢
G A=tz Heae Adse 1l AFEA
= [ 2 dr)
:,17-’2: | f;f_ _gd
(XA fl?’

|

i
(m',;(f M«a() =5t/ ,x
Ae o |



QUL}J T/ THAE e

‘v} / A )
ot JZ ~ c{a%ff’i@

PE 2T ke K

Tig € froen
'/fkf { _ 7/\/ a‘&:,v/w E~

3 34

yg =22 !

5’(7/@/)-*/ 74-m sxndsrfOhion -

SS6E + 7T
= (sK+t)
=7

T fw\n:/

A=(e (=L
Azle(=3

y/ 28 av‘tbj z/v; nz, [ (fwld/

/9"2.44/\1 s
J

-
=] rAwnx L I

4 ey x A~ X

= /2%)(_ C,Zw).l*l) (]NuL/

“) :7"’;6; whin, At X =T

s =

Sqe A FC M
/3

EIR) )
?'(.,
A
S P
G Q/ﬁ\a/»{\ )

fEN
/

A/M",@, = Z/{"—’

slox L

e

Jret

lmusder o _
\7w A

1+

itev

et

Qi/it (1912 -2.24

((+L‘}1’

o . l: “2 l [
7 (t 2™
\7/; [a) J.U'/u/,\, x =

£



THAES
/'\//\Lm x= I+& 4 i<€3
7

= [-§ "i
b g g/ o

N,

(\7”: (iu,?/?f‘fx) '~(2—2x’") 4 (”191)

(r+29*%

= =4z (/4&1)[ t x4 (2 ‘Z‘f”)j

Gir
T4 Cirat)(3 ..)f)
(/1‘ 1.‘—}4

lfl/(ﬁ/\, f - 174
oxr = \7 < - x A x L

0!4’«

G oac e 7/ '
g € e mencacea .




SETICN 4
g X=2ft, t-= -5
1) \J fz’r%z
k.j.: l = '"t

egn a/} ’)L&'m_ﬂm!» - {22 -t(‘x«»;ﬂ‘)
§ —Aeb satt o

+oc + Y +t= o

it Jrfj r17= ©

at A Yy =0°

'EDC%{’,_‘Z:O

Z:(DC+1L) = o, )(;,t
)(](4(“7‘;,0.) Tf.;}})fz)
HHSCFOMJ' IS :i;\ﬁ ,(271/411]

R
M- (5 )
2= -3E  b-oax
z )
g %
Z B
-5 (%)
~ 2x®
7
ZOOM @/{\'f QL’L:%(_:\

43’122 +ux -2 =O
recto X —d, < )tx&»a( (M'/k Sernza)
Sunn @/m‘ﬂLS:So{:—%:B

o= B
de( t{r=d ‘I'-T(I*F +{/djlfd=%
s 3*(#;)% A) +(t -4 Jird)
a7 =2
d -t
rewts < 015

s N
V:Zﬂﬁ23wz7cf2 — L Sec z) dx
o

By
A

-3
:;Lﬁf Sinax 421 l/q,%mxjo
- (-
3 20 -3 _
517’(%*’5 ?) ©

Ve (4B 07

—

Z
e
dr —§CM/5 (/:%(/fa
A dv . w7r®
dr
(= (0 Cw»

-C—(! = wSX#XT/X/OO
dt

3
= L0000 7 &m /S

(o x=2Cu(t+%)

D‘C = -2 S’\r\({q—‘ﬂ/e)

X = -2 Ceo L+
5(.' = —lzx(J " j[?jw,,‘qlx‘n,,,

1

oL rekion 1S SHIM

W) Pervod = 2n =27
(i) >C= 2 (oo (£+75)=°

t L= s +ant
t =12 sec (st vsc.)

(‘V) 'QCOO(‘&-I'%) =1

{+ﬂé: +j +2n T

t =77 ((;F-é’gg,)

-7&’ —QStn 7/'/3
V- -2xg

Vo= ‘ﬁ Cm/s




QUESI/Q@N g(c)
flié)“’)cl c‘ﬁ( D(/: C—(Sm@

dot 4 (®
m“@:@o(e/
M:}/&o@d@
J,l it Coa'® . 4 (02 & d&
| fﬁ# Cors . < Cos dho
ing@ﬂZ@ Ao
| Lo 2D <2le0-

s 19 +1) do 2Gde-Goror)

3 <} Sin2e +© )
iy Sin 28 £8D+C

H.2Sn3 s +80 //}%

B e e

KZ 3(, 16 2_ Q Jie-X

\l
—

"f - Sint %

<
- %Wd}gg(n’% L C




CQ/'ZST‘)OA/(O )
Y g"=

G PGL\ - £x- /AR L& PR A
f(“* = o?+>c,°2——;z‘f1 A

A (QL”\L

(N s sy i P70
/(,b é(vn-;\v>o

-
("'\ ]/dw»w p(’k3é . ) pco‘
| ol fe ia .

(//i\ ﬂa: a "ﬁ(a,\
‘F/Cﬁkl\
- Py —b64 43
/‘% A|=’-, //{/zi/\- ﬁ'Y: “‘[ .
Ry +2utb
=== '—J_f"f

|



(> T=s c A o

S AT -

= —R A _[éf

"“—‘}2(7—"‘5\ M@ L

fi

(\ A 6:‘-0) T=,390. a~A S=30 ( )
390220+ A2
LA = i36o-

-kt
7= 20 +1360 L
/W/L"—N /f:;/g) 7‘; /06 0-

: —-/oé.

/030 —/04
= 2
1260
—10% - 2 183
734k,

R 5 00278

7 —oeox78T"
/ = 304—/3601

ie/f T = 7/0"

~o-o“v7§tf
5 —oior 78t
(@]
& - 2
/360
Ao 2 = —0.010¥¢€
el
A= A O
—oov¥
7—;r ’OVM:./:/J e



(iu\




(pw},sr?o;\/ 7

@GN
C’*’“\W’* () Y r G () - WP
A KD
(N Letfsntids 4K st ) adAse-
O AT e W Ve B L B
, 4/,»(:’,{)1“”-
Aot =1
e 2T YA P (R - A(E) AR

met | v s

- | ZE (@)= /WWM |
[~z ﬁ «(:’;):ﬂaﬁfj
20
(N R.T7 P = N2 27
= en(F) 2 e
dus= 2 (F) + S (2
Y= o :o ) A=/

s (Le

=20



(g\ 0\ x*vt?%‘;%

iy e h-b g x L
- o~
. ¥ . '
G\ x= VA ok => A= T/?j»c ‘~&Vl=—{}ﬁt vAa-A + A

Wﬁ-a&;@ \.,_V‘YLM_;.I\.
/‘Lﬁ B é‘——’—-;“*f\

»

"y ‘d“‘L”‘W . (Ao /'-w 7 = 1\— ol
( CID Q o) %_\7‘/

COTA s 1y
hdgs T

(n Adttuke Gloy o Gin

0 = A lon i — @__ ey + A
SvY .
o dimi L)k (A )

AAGY o — A Tank = ©
Aok (Aot =AYy = O
RO - NPENS l



(N Adatidike (ad,0y s Ci

il Lot — }_;‘L‘Z‘Vm‘& Fh = o
Exvad
QA Gk — hh e f +h = O
2A Ao K — et (1B FA = O
BA A A —i —teh L A = O
wh Aoy oA la i + 3A = O
ot Hon o S dansnd 4~ Bevhx K> O
A ap = HER > O
vl ¥ w8AT
ﬁt)’}/v&‘y

Iz ahva |





