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TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Extension 1

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

e Write using black or blue pen
s Board-approved calculators may be

used
* A table of standard integrals is
provided
» All necessary working should be Mark /84
shown in every question
e Start each question in a new booklet Rank /
o Marks‘ may be deducted for careless Highest Mark /84
or untidy work




Question 1. (12 Marks) Use a SEPARATE Writing Booklet. Marks

(2) Find j# . 1
V36— x*
(b)  Differentiate tan™ (Inx) with respect to x. 1
(¢)  Find the coordinates of the point P that divides the interval joining A (-3, 8) 2
and B (7, -3) internally in the ratio 2 : 3.
(d) Solve <2. 3
x —_—
(¢)  The acute angle between the lines 2x—y =4 and y =mx+3 is 45°. 2
Find the two possible values of m.
50X
(f)  Use the substitution # = x—3 to evaluate dx. 3
7=



Question 2 (12 Marks) Use a SEPARATE Writing Booklet. Marks

(a) Let f(x)=3sin™2x. 2

Sketch the graph of y= f (x), clearly indicating the endpoints for the domain

and the range.

® @) Differentiate x cos x with respect to x. 2

(ii) Hence, or otherwise, find _[ xsin 2x dx. 2

(c)  The polynomial P{x)=x"+ax’ —2x+b has (x + 1) asafactor. P(x) hasa 3
remainder of 4 when divided by (x-3).

Find the values of g and 5.

(d)  The function f(x)=x—e”" hasoneroot between x=0 and x=1. 3

Use one application of Newtons’ method, starting at x = 0.3, to find another
approximation for this root.

Write your answer correct to 2 decimal places.



Question 3 (12 Marks) Use a SEPARATE Writing Booklet.

2
() EBvaluate Jim——> "1
X0 ) T = 5x

)y @ Express \/3_ cos @ —sin g in the form ~cos (9 +a), where r>0, and

T ..
0<a< PE giving » and « as exact values.

(i1) Solve /3 cos@ —siné = -1, for 0 £ 8 £ 2z, giving your answers
as exact values.

(¢) Inthe diagram below, AD is perpendicular to BC.
CD=4, BD=2 and AD=3. «£CAD=qa and ZBAD=j.

B

Find the exact value of sin (@ — f8).

(%)

Marks



(d)

WZ and XY are tangents to the circles WXY and WYZ respectively. The
circles share two common points, W and Y.
Copy or trace the diagram into your Writing Booklet.

Prove that WX | YZ.

3



Question 4 (12 Marks) Use a SEPARATE Writing Booklet. Marks

3 x

(a)  Find the exact value of j € dx. 2
X
0 e +9
1
(b)  Find the constant term in the expansion [Zx ——] . ' 2
x
(c)  Provebyinduction that 4p + 3p2 +2p° is divisible by 3 for p=1,23.. 3

(d)  The temperature (T°C) of steel, after it has been removed from a hot furnace,
after ¢ minutes, satisfies the differential equation:

%%-1 =k (T—22) where kis a constant.

Initially, the tempeérature (7) of the steel is 100°C and when
=15minutes, T=70°C. '

(i)  Use this information to find the exact values of 4 and £. 2
(i) Hence find the value of ¢ when "= 40°C to the nearest minute. 1
(e)  Show that: 2

1+sin28 '_1+tan9
V1-sin28 1—tan@"



Question 5 (12 marks) Use a SEPARATE Writing Booklet. Marks

(a)  The speed V cmy/s of a particle moving along the x — axis is given by
¥? =27 +18x-9x* where x is in cm.

(i)  Prove that the motion is Simple Harmonic. Find the period and 3
amplitude of the motion.

(i)  Find the acceleration of the particle when it is 1cm away from the 1
centre of motion.

(b) A stone is projected upwards from the edge of a cliff with a speed of 30m/s. It
hits an object 120 m horizontally from the edge and 35 m vertically below it.

Assume that 7 seconds after the release, the position of the stone is given by
x=30tcose and y=-5¢"+30¢sinc .

(1) Find a, the angle of projection, to the nearest minute. 3
(i)  Find the time taken for the stone to hit the object. 1
(c) (1)  Sketch the curve y=x+ 4 showing clearly all stationary points and 3
X
asymptotes.
(i) Hence, find the values of & such that x+ 4 =k has no real roots. 1
x



Question 6 (12 marks) Use a SEPARATE Writing Booklet. Marks

(a)

Not to Scale

In the above diagram, the points A, B and O are in the same horizontal plane.
A and B are 50 m apart and ZAOB = 60°. OT is a vertical tower of height 4

metres.

The angles of elevation of T from A and B respectively are 45° and o’ (& is

acute).
(i)  Explain why AO = A, 1
(i) Prove A’cot’@—Ah’cota+h’ =50 2
(iii)  Given that the tower is 30m high, find the angle « correct to the 3

nearest degree.



Question 6 - continued. Marks

® O Vertythat - {wsinw4I= | =sinx 1
(i)  Hence, using a similar expression, find a primitive of cos™ x. 1
(iii) Thecurves y=sin"' x and cos™ x intersect at P. 1

The curve y=cos™ x also intersects the x axis at Q.

Show that P has co-ordinates [L R E).
J2 4

(iv)  Find the area enclosed by the x - axis and the arcs OP and PQ. 3



Question 7(12 marks) Use a SEPARATE Writing Booklet.
(a) A particle is moving in a straight line with acceleration given by

where x is the displacement in metres, from the origin O after £ seconds.
Initially the particle is 4m to the right of O and it has a velocity of V'= 6m/s.

@)  Showthat ¥*=9(x-2)".

(1)  Find an expression for ¥ and hence find x as a function of z.

(®)  PQis a variable chord of the parabola x? =44y which subtends a right angle
at the vertex.

(i) If p and g are the parameters corresponding to the points P and Q,
prove that pg = - 4.

(i)  Show that the equation of the normal at P is
x+ py=2ap+ap’.

(iii) Hence prove that the locus of the point of intersection of the normals
at P and Q is the parabola x* =164 (y— 6a).

End of Paper

9
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STANDARD INTEGRALS

x" dx = X7, one-1; x20,ifn<0
n+l
—dx =Inx, x>0 )
ax - 1 ax
e dx —e™ a#(
a
1,
cosaxdx =Esmax, az0
sinaxdx =——cosax, a#0
9 1
secaxdx :Etanax, a#(
1
secax tanaxdx =-C—l-sccax, a#
1 1. _
5 dx =—tan!=, a#0
a® + x2 a

1
[2_ 2
!
[:2_ 2

1
)zt +a?

1X

dx =sin~ o a>0, —a<x<a
dx =1n(x+\!x2——a2), x>a>0

dx = 1n(x+\/x2+a2)

NOTE: Inx=log,x, x>0

© Board of Stndies NSW .



&v_rgq/.‘,.aﬂ i

=
69. /____.- - eta |
- Vo

= ol s_Ln;':.“:dé'. Lol =

ST
T ey

i .
o '-':E"C“"-"‘_)E:.

) y CE,‘”Q)

naty ¥ ™My

= - I (j‘.:

N v

Exc-ﬁ)-.'--? = 7

2+ 32
- 1
RO
= 1

-AI- Po-«x-‘- 18 ( l) Ir/fj

N
ool _B(vj'—s)

/ V/LA)

e T}

. Suabscygbent

“3/./_5/‘5 .\c(-_sv:av't?‘l~
-‘,‘M L}

2.3
l’\d‘ e dl

2w T e -ZFC_E)

L 2+3

0

o P b = 2

. > !

& @ - = =

z A
Te @
. LI :
s ! Rl S
o= 3 22 = s
ey . = -

e 5 Lf e 7z TTeee -

(1

"
Y

-K‘

= ..‘3..)\.2.(5'*‘“
3

—g—({-pégf

—

2247 — 2o,

(7 - 28

LmE M=z
. S =/
e w= x- 2
. oht = ol .
2 - , {

i,

: ] | | @ Cof/e,.c# l—\sﬂ"eﬂm\

rrmeph Loy =g

- 2 drect iAtemrmtio =
3 Q O Cowrect 1 C—G"“’ e

-
@ CCM’/:LC'L' C}wbg’{" et

ggh e ampt ard
&, g & g

A
E Y |

i ' i

3

- &[/itfi —s0).



on) __.__/_._Jf_f_s:r_? # ol

x x ZEeSX (mSim X 4 CoS ¢
. _/ “ '

= T B Ao 4 en S..._J."S,..#; @ - A sdorediv

S OV O
2 K . =
f[Eosx - min?x) o = xcos

2 /c_os = = L ) o
| e s -

~ [z 5 2m AN = g cof

e e, S S 2= ol = /c,,_,; Stedy = X =5 o e
e f T ST FELELL L "
e e o e . SRR
= / [+ Cos 22 s - X oS5 =
- - A
. e T - o
s & 4 Sm2x _yees = o+ O
Z L

- - - |
sax. -2z +b o

+ a,c—-l)z—'zc"o + b5 =
e 2 b =T
5 = -1/

PL=)y =0 ()]

o
LL

F’Cs) s CS)ng‘a(s);’.;zCé)\ +b = 4
‘f‘r.27+7;r —é+.l:_—L/:
7q+!.': = - @

_. 17



%)

"CC'xu\' ’ -2
)(1:3(0— ’) | P(_::;)_*J-:-.Ze_ :
£ (= N
c - D5
_ —o.C -3Y- o.3 — .
. .2 0-2 - " ,(CO 2 O/ 22 o-e
I T T e 5 - Fe-3) 2 I+ 2e
¢ /] + 28 08 (D:ML ‘ ) ‘

F o, gt FL 15778
= o, 42 Czcrp)

® ;.m-rVE(J"{j vmwo,(agﬂ Ausesr

&M«A.gﬂ 3

Covrreet wikn

2,
s Bx T o @ :
G‘-) - Masts Co
- - . f//& '(’ & 5 4 "'-c:-
—= 2. (= Rl ¥ e x |
2 =2 oo 2 — T — 5x
2 ! 2 . .
N e v = . WO Tcorrect use
— = —_ T - T
i T o ® I%T pf metation W
T ey enased
i 5 - I/J: z Cedv g f
et - Iﬁ&a//zci: Ftm, Gomnd 2 ad W
S D eg ‘a/ 2z - ‘7/__-{ - 5 .
. At @etol
3 e ) ¥ =o
= —— / Sre rame v o5 T
5 st 52 o0

_b) Q G_CG.S‘S' —.‘3"-1—1 (9 /695[5 7'—04)

\

T Ces C@» * a<) = r’(c«::: B cox o — SO s,-.ua‘

: . . ’ A
f-'J@ - [ Cca:@‘ oS e — 55 95""1@( .
' -

@—Cof@ —
Equatiog

A

Coe ot icie—mts

~ e e -i

5? bl - o Mlo'a'c-—’j
2 o2 - 2 2 B -~
s Sms e A+ T Sie o= 2B+ |
z
) . - - o=
) e 2 — = O

L Simce QLo £

S

m\“' [ﬁ N

f___:_c_q._s

gl
v
- " T P-m-, '
- . o .. . : 2 - el 3 7 mdrmm;_
- ; ‘5‘—:_%} _"“”Zé B @ — Cosrect W'ZS\"S ;
’ . ic,-u-wj stk

o '-’a”‘{j DVZ(\&LS)

Gee Taieere

L. o -
.S?ﬂ,(cxu—.f?:) T Sncdcosf —cosx s1aF

i
‘ e/f._—,/)

. d,_,,ﬁ[e’ )
. Ee A ADC  ACE S5 lod f‘dmnm{ prms T S.am
. A 14 .Dr_’ 15 f—‘ﬁqﬂ,'. "Eec!
Ih FAN A’D B A—B = .(_2 " 3.2
= 12 5”'-5'0 B—d pgl"-:\ﬂao/'a.’ T;A« ;
‘::',-r—,c;g_ oA e 1= /', [ W'F”Tle' &';
J |
' 2 .
T e =l = LF/S" Co S e o S5 @
- a2 - S P o - 2/./_.‘; .




e T ' g agemaeadt”,
S el . 4 ZW Y 2 WXY For daoife e
e __.__:._... ] o d-\.LQA'i'f\Cu.‘l—lo-'\’S
e . WX Y w«aﬁ._.‘”z‘/ wor b
; - - ___‘!“\J.?. &4{,99—‘.‘“’:5_323 S i bt
“5"‘","*#5".*?— < L ;
bt

eq !

ENTZ el Lo WY

2 4 . F - 32 @
- 5 ﬁ? s i
_ 2 — 4
S s
_ 6 . Yz
S sE w5
Coernm @ :

Angle bohueon |

criolt
e =

' ',,{i»uwﬁrw 'l’f v Bvb?
Wruu-.wﬂ..lé-rue-n-«z e Frbue ot bernah ot

et alterote asl

WX 1Y 2

Laﬂ\/‘)":‘{-he_i

QuesTion

! R -{a3

u\ j e?’» C.{}L

. o eX*+q

I X ) in3 /
— ‘.A I
[, B

e (&\ﬂs 4 — [ (J.+Gn)

in o

-

—n D

. - b ok

€

- (qur %_?‘

b P E—2p

= 0

3
C ?X,x"_‘_, .
2 23

—/€0 @

s &) o, A
‘f’(-r) F3(0) 2(1)7 nﬁ F=/

(A-L'\IC,L

S ho w

_ %.r o/ fﬂy Ry
S-HHW 5 Fe J

0

-

Mame shtine, P E
e //"- A=l
B S P

e

M

: : . Tl
RTP - He shitvmas”

1

P f
e IV VT 1 . %;;//

f’:

N2

kE+]
e /'1, . +,



4 (E H) + 3/I:H) = + ‘J..,(;/»’H)j | e:) Lus = | ]+ s.pL(?__
: LI A=

1

Mt\l

SSONCERICVEREDY
= (ks)) (av et s oKk + "J—\ | R Pt e
| —2 ¢or f?'slnS‘
_ (fk + \\( '2.\41—4. T+ "tv ‘ - ‘/T@:Ze :‘L._ur@_c-'nﬂ
\ Cor -
geely 2 iosaSund

~ 9% LK 4 4k -+ 2 Tk + C{ _
Cor G-

F‘-’C g + 2jend @
See g - 2foas- . :

\

W2 oGl ™+ lek —+ 9

Vi

- (1k34—3k’-+(:‘14)‘ + bk Y+ 2k + 9

= 2M 4+ 2 (cu: Yy Gie +3§' ——‘j'«,— a'f,r;,«fm;\s-
: v : = ,V'l et s 2 fens
- g(hJ" D_sz_,_é;:{—g) —( \' iFletie = 2o
. L4 2k b 4-(,1;-—[3) 71 g pal ' '
e | 7 TG ms)s (D
=L Slote mee i Anee ;’ﬁ’ ZEN Heom 0 o M (t——i¢°m8-)l.
j" o= kel . gL, M‘j{;_ P N , = |4}
. fL\/‘( % f"‘_‘ 2. < 5o [TE N T l':{ ‘I\““ ‘# . . . I—'J'f-ns"
-t l! e IAJ'C‘j,bd f BE ) = ‘Q—w' .
l‘) L;Jr\.zf\ b2 O T = 1ow” e
X = o5 T= "¢
(oo = MNe¥™ 4y
{ow = A -2 .
A - o2 e
o = I8 e —HL‘Z’@
e N = ap
Sko- g _ (_‘g- 5
o 15 ‘.5713 ik = | /2 %. .
- L, & AR



T — x

, (X—l)
.%Ji(’z v

T

b4
—
by

e -
N

]

. 9 — 9,

»

St G

S e(f‘:;'@‘ e
k- 2
-7 C.Z -_ J)_ | e .""“ P!é R

an-ﬂ?i

(D)

7('1:“'::!' = A .

""f»— L N )

A plg,r‘saad“!

o

5
®

{Dﬁ,-'-f-l Fle o Lc Hadce

p
. W&h"’ -.Sb

=

L e

N
i
T

Bocos < 30 CeTee . _

ot e = se'?_:!azc.&"--c-?"r'

35

sersmte D

S0 co S e

h

= o m &=t e heeed

2.
_Teo cos e Lo ,

+ e

2 2
o= L Boe 2

I T

Sy
.‘_]

Wi m 3¢ 2 12

N 'z
1
L - 35 = =122 gecfe + 120 faned

/O

~63co = — /'41#00(1+4-va2@¢) e 2] fegs s
4L 00 Fun ol — 216 00 Funm o - Bloeo = ©
U8 don e = T24ene 7 277 = O |
(6 tamfee = 24 buwe # T = O |
(i!-r".:w\.;z - -3)2 = 9
. _ 1
1

P

L VUL %/z.!-
N . : R



)

Wiem = 2120 =< =345 53"
) - 0ﬂ M‘a’
. /20 = Bot cos 24 52" fan, = 3
£ - lie 28 2

e U e 2 gt o

s"a cos.34"52"

‘
0
]
&
i

..,r,) l) y= “‘ié‘“ Winar '_Z?ﬁ;f o .
‘ -

. 5 == i
_ Y - U R g
of g - S
--f.."‘if_ o= g _— i
e Ty _ - ;x-—"-‘-_; _ e - -
e L . sl N
A

. :

Wi “Y% o —g}“ o wisieh baf mo Sel
et ® S

T e mew e et pts

- ok rastion 6

But

Fenn [

PN

A A 5o

e e X IS & Sken . as",_%?*@‘“f
v LA d =t <J
~ "
2 "
e e SRS

Lf‘.

A e

R
‘,»L%_Lgf;

Lot s Lo

Jﬁ

e

O ASJI,‘/P"U“”@
Oﬁ:rwﬂj f’-h-
(D Skape

0

e L X

.‘:: L"

b [ v



' y
Y [Ba“i"‘ .,,L@“_‘_W - _‘j;_\ah« ,]p> l) ..._?_{.. (_‘:{_ e "J(_ + (I-— (_)-l) . H
6R o ‘ -l ‘ -
w |l -
AN TR = owow L +osm X 4};(“:»')‘*‘*-?% @
For e AT . :
b *ﬁi @:fea‘!‘mﬁ @ - - . - -) .?;: s
Fommee S w o e e
e fieae
L 2 de B '&'C? e Cofima il e - T ..
s §
- _ & e e
o 2 2.
5o a2 op .,wc;ﬁ’r _manB»mAcaeée
2
.5_9%5 'F"-z.aé ".-'rie,\ 'hca*"ﬁ:x!"’?".ﬂ—
_ - =
o L .
§ o ot thT oA Ccuter
Hi)I ey b= 2O
T | 2 2 2 L
Se = Fo  cet st +30 -~ 3olcot ot
Goo z:,,+ 2 - ‘?o.g Cotel + ‘?0;:) - 2500 =0 :
F00 cot i - BB ot — 1608 = & .
. i
Feor e = Vadon = /b £ D . ‘
G 2 P E = F e, @
Codot o e

e -
G (€8T

g ' : :

. R |
T = -
Blre s B acwlbe Cpted = ersinta——— :
I &
s JE
Faan, O =

i

i

a7’

@

fo  medaust ﬂﬂﬂ—?-"% .




=% e “’.’7;} = St O
= Lo

BN

o (ET e

- .
' Y - 1F I
o .

\/:, ?x_a
"——

'—’gé;r_ ~ 35
T (Pl 4

2_ 2—.
v = 7 /;cwE/\J

D)

B L

7 =4l

2 | e
e e Q (A2 - A -
R D e A Y T R
N2 2N 1 .
Lpea XK = '4 VeE bs e e =
| L™ = X (-2 e
2 A3 = 18w . -
R =S I R i
S R I A S-S | o
N S VAU S < N A, G T e
TR (- S N a7 S 1
Bl ohen X =4 L M= 6 >0 L
. 5.0 = . Cx-270

——e— s

| S W (g2 e o
L).l'\e'—f'j - 't = O ) }K = ‘4— SN _—
e e D= _li'a\ 2a + -




y; roreadormr e — R
R ‘ o/' IS B B u=—fta = e ' _ e
= X \ G ba ( 5.“6&) = "_XI RN Y
W\mo = - S | . ' -
Singe.. Chord ?@ C_.LJ: "resz: mSLQY ﬁaﬁ.\m ng‘_xlzf\‘@( - — —
Meo. 2. oo = -\ ' Yoo R L e e o
—:—,pi,(.-@—— ':_'\ _ b I ' e
o 4 = 4 @ . A - N
S B S = ' ——— -~ = e e
I U S ‘24}1.,, -
|
Y . - e m
___._]%\"\) .qu = 'P e e e e . - . — —
'-W\ n—('- ﬂarma\ o P = '_\E- ! e e - — S e
B _CL 'DQ V\sr-av\a‘. a“\"ff I —— .
_) YV "'-/?ie '. . _ 2 i o e ot e e
Y JY\ - 2qﬁ> . { \ . e e e
A A2ap = Dy - b . - TP~ . - -
- g | I =
Iy At ?\J = Zap..tahH . ol €L HENEN S S O e 24+ e e -
- RiTW 'S|w\.\cu-\j eg e nncemal o D ..._ - - - —
- 1;—3-4\-‘-014 = Oaci{+aa£.—'—“o N R N, R
T [0S g et e g de Grgd | T - e
R SR & ~==., 2Q. 2 (_P P_%ﬁ-pct Bb__- ‘ E 1 o e e o ) ‘ @
S @_.N'\‘O, B o e e RN ? | - e - RN
______ A s Za? —'rac? (D = PGt 2N = ?a,p +a? O e RO B —— i S
S Y1 2a? + 505 X mf"a + apg” —_24? rb@w T & e =
________ I N e "> eg RV S i . _
rN D'Q' Lr\TE_rC,c-:cfl‘lM f)'(l 'HAo_ _Y_\._{:aAQ_\S_c‘JTW.r_E_ @. —_ - -
= '(‘—ﬂ, Aci' ( D-u-a ﬁ 9a +.Q fD +p_cL_._,,_cL_,_)>-__,....... lT e e e e e e



