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Ascham, School
Mathematics Form 6 - 2 Unit Trial Examination

2004

July 2004 o Time atlowed: 3 Hours

Pius 8 minutes reading time.

instructions
1. Attempt ALL questions
2. All questions are of egual vaiue,

3. Al necessary workirig should bé shown in every questfion.
Marks may bg deducted for cargless or badly arrahgad work.
4, Stapdard irtsgrals are printed on page 11.

5 Board approved caleulators may be used.

5. Answer each qusstion in a segarate writing booklat.

Question 1 (12 marks)

() Solve the pair of simultanedus equations

(@)  Find the value of log, 3 correct te 3 significant figures.

()  Simplfy ————>
S Bt

(¢) . Salve 155" =10x

{d)  Find the primitive function of sec® 5x

x+y=2 i
2-y=7 -

(H  Graph the solution of [2x -1 <7on a number fine.
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Question 2 (12 marks)

@

(b)

Find the equation of the normal to the curve y =e¢* at the paint (0, 1).

The diagram shows the points A(G\,?_:), B (4, -2) and G(-3,-4) on the numiber plane.
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(i)

)

v

)

not 16 scale

¢

Calculate the gradierit of AB.

Show that the equation of ABis x+y—2=0

Find the angle of inclination of the ling AB .
Calculate the exact perpendicular distance of G from the line AB
Find the aréa of AABC.

It ABCD is a paralielogram, find the area of ABCD.
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Question 3 . (12-marks)
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Differentiate with respect tox!

(i) 2e0s(3x)
(i xe™
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Ship A is 20 nautical miles from a pﬁorii Pandisona bea}ing of 055°T.
Ship Bis 27 nautical miles fiom P and is on a beating of 115°T.

(-  Copy the diagram and explain

why LAPB=60°.

i)  Calculate the distance betweer the two sﬁ‘i'ps,

giving your answer correct to o

Find fsinTi
ol

\ !
o

Jl+2x

{ii)

Find the exact value of

ne decimal place.

i

~

n




(a)

(b)

Guestion 4 (12 marks)

Consider the function f(x)=x" -2+°.

(i) Show that f'(x)=2x"(2x-3).

(i)  Find the cobrdinates of the stationary points of the curve y = f (),
and determaine their nature.

fil)  Find any points of inflexion.

{iv)  Sketeh the graph of the curve y = (=), showing the significant points.

Use a reasonably big scale.

(v)  Find the values of xfor which the graph of y = f(x)is cohcave down.

The area under thé curve y = x+i , for 1€ x <3 is rotated about the x axis.
Find the exact velume of the solid of revolution

«
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Question 5 (12 marks)

(a)

(@)

Find the values of % for which the quadratic equatior

ix® — x+9 =0 has real roots.

as showr in fhe diagram:
() . Find'the coordinates of B.
(i) Find the shaded regien baisnded

Sally joined a superannuation sgheme &
8he invested $1000 at the beginning of ¢

per anaum which cémpaunded annually

Find the valug of Sally's superannuation
on 31 Decamber 2004.

“The graph§ of y=4-x"and p=2-x infersect at the points A (2, Oy and B,

sy y=d—xlantd y=2-x

the beginning of 1964,
sach year earning 8%

when she ratires

[+8




Question 8 (12 marks)

@

)

{€)

¥

Can there be an infinite serfes iith a lititing sum of 5/8 and a first tefin of 2?

All working and reasoning must be shewn. ,

ABCD is a rectangle and £ is a pdint on the diagonal BD
so that AE is perpendicutar td BD.

v

A

m¥

() -Provethat AADEis similar0ADBC. | .

(i} - If AD=5cm and DE=2cff, find the jength of the diagonal BD.

A batile 'of solvent is open and the solvent evaporates insuch a way
that the arfiotint remaining, ¥ fl, in the bottle is given by 7= 20008,
where /s fime.in hours. ‘

{) . How ruch solvent has vaparated out of the bottls after 24 hours?

(i)  How long s it before Ralf the inifial amount of solvent has evaporated
. from the bottle? (answer in hours and miruites, to the nearsst minute)

(fiy 1 the sclvent coritinues fo evaperate will the bottle ever empty? Explafn.

.Question 7 {12 marks)

(a)
()

ol

©

fauestion 8 (12 marks)

EY

{b)

()

L 3} =4

Solve 2Inx = In(5 +4x)

5 .

A tap and n water troughs are in a straight ling. The tap Is first in line, 6 metres from the
first traugh. A person fills the troughs by carrying d bucket of water from the tap fo each

trough and then returning to the tap. They repeat this procéss with each successiv
—-trough 4 metres further from-the tapsthan-the-previoys troughs— - -——-

()  How many tfroughs would there bs if the trogh furthest
from the tap is 346m away from the tap?

@in How many tréughs would there be if the person Walks 1760 metres
to fill alf the froughs? ‘
Draw a parabola with the 'f;:_zilowmg'pro berties:

Cfr) <0 forx<3 S B edue <0

Find the co-ardinates of the foecus and dirsstrix of the parabola
y=x=2x+5 ’

® H

iy  Use the trapezoidal rule with thres function values to éstimate

]\/‘4_ x*dx {to 2 decimal places)
0

{iiy  Is this approximation an over orunder estimate of the exact value?

Explain.
(i)  Whatis the exact value of the defirite integral?

Given that x = 3 is ane root of the Guadratic equation
“".1"&:6»‘.—'~ . » B

e —20x+m =0, find the exact valle of the otter root.
<.

dx

43 " and Sootat r=0, and x =Dat =0,

fLE=gre
- Gre

find an expression for x in terms of £.!
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. Question 9

0

(i) --

(iit)
(iv)

N0
(i

(12 mairks)

On the same set of axes, draw te giaphg of y=2§inx
and y=tany, 0Sx€2x,

Usa your gfaphs to determing the numbér of solufions fo 2sin x = tan x
within this domain.

From the stjuafion 2sin x= tan x? show that sinw(2casx -0 =0.

" Find all the values of x, where*0 € 2 £ 27, that are solutions

to the equationt 2sinx =tanx.

A particle P moves aleng & stralght hne so that &t time,
its displacement from a fixed pomt O on the line i rs given by

x=3444- let‘ +4 where ﬁs time in ssconds.

Show that the veloclty of fie parficle at time 7 s 4 .

4
Find the time whan the particle is momentarlly at rest,

How far has the particle fravelled in the first 4 seoonds?

Question 10 (‘i2 ma}ks)

(@

by

(c)

A verfical line x = p is drawn to cross the fwo graphs y=log, x and

y=log, 2x af the points A and B. Show t

200 Y

In the figure, AB and CD are circular arcs;

radians at the center Qwhere 0 < x <m.

-and DQ is.200 métres.

Alice lives at A and thére i a bus stop at
and DA In the figure formilng a road syste

is 1t shorter for Alice to walk ajcmg the route ADCB rather than

dlong the arc AB?

A straight line passing thipugh the point {

hat the distance AB Is constant, 2

whigh subte'nd an an:gle X
The jength AD is 100 metres

B, with pathis AB, B, CD

m. For what values of x

(.09 and (0,q) respectively where p>0 anid g>0.

()  Showthat 3 P+39=pu.

M Show that 4 —~—3— where A is the
1-—- 3
formed by the line and thé coordin

(i} Find the minimum value of A.

END OF EXAM

2
2,3) éUts the x and y axes at

2
area of the triangle 2
ate axes.

4




Spamb __PIATEMATIes (290 TR A4 Qaa% N ‘
Q_IEEI_/W” 7/52.4(0 Aorvrz] = Aé/
jjajs—/m%.,,. 7401%&/ ~
= fe [o (‘357[> y.——f =2 [;(, 0)
-/ = ,1,2‘, ‘
Af 5 _ 3, _ bx-5-3 Dy -2 5 ~ = g ;
D j:/‘} ;sz—} - CJ_ +l‘)‘/x"’“““*D j ;2 ) :i" / @
ey xrzye2ce
*Grrda - '
- 3
VoA s ) \;@'D

; I8 "/D,z,:o
5#(3:(,»5.) ;Dz‘

— ’ 1

=0 v T 3
o ) z A
dDAQ/:fe&'.Sfxdz S FaiSa +a

7 - REY 202 (D
" Jx—j—?’ —®
@%‘ 3x=7

a3
5649/“@ gl

£) ixeif< 7
- ~74 Za-) <7
T P
“3 £ . £ 4
- il
i L

| /) ot B

| ”) St

[ \\5( sy 20

g

1}

2 =Y

Zz:~i=¢/
r RIS . ' .
5 g
..,,/ ‘

S Yi=mla- :cj
J;Z% (7’393/@

;Lv‘y.,ZO

“‘D ,{;} Z‘ ? /}LC(LW@W ,‘5&_ @
Saa = ¥ :
, 9 =35°

L JJZ( silenoinm s 135

/I?§< s:;‘)x—éa *;L/
-—-,.——:___‘““:d
NETE e \/’

QuesTIar) &
) J/: @‘7“" :
[yt /|
Pt e (r’/’o«dﬁw ,qu

_@Dﬁ 2o B = — bgin B
o2 s )

A, Re T e

22

H
l
|
i

//5/71«,\_ 02/31*01_ A ABe

AL\’-QA
j ? = Bbu D

) Lave = ys -5 (acils)
=gp"

i) ABT = 205y 27
' = 559
/15 S 24269 -

,@m‘/zutcm ,zfe,tlama)u 2/04((,(7&5

&0 52/1'3/7,4/) [/%@

) i) J5x?v 3 =,“3»cuo"§ <
/1> f, 3z = Q_[ézu//‘f’gd.,v]

~ ZX R0 % BT 50O

QuEsTIO M A

y ,a) ) = P 021,3

/> 70[:@ s’ -l
= 7’(;2/1 3>

W /éfs%d otz Fied) =

A0 e nFIE
=0 #Fr = “/ B8 TS
37‘74/?'/#5 ate /p,g} %, ~/5375

Aladeess. ZZ s%mf'ﬂfs
AU = 2R /;Z:c

Z{l;t -0 FEY=0
47 D VS [,0055 z{or/Z/ﬁ‘ 197/'/1«76
Z;@%ﬁalaz\fz‘e_ JAs Wﬁ ]
.'[ :
L2l
", fQ'/;j a hurﬁz.f;—/— QTC ,WT ‘
G a7 I5
£y =9 ‘
!_ //'5/“/ég"7§3 s @ i, Z,L!/rjuy},g_;"
se '
% [ o [t [r= |2
PR ~te| 0 |~z | o |2 ] 2

: WUl le
me -
"j Ff«( ,m‘; @f /Aff@uw £ />Q~@
J23 (A -1 =D
=0 g A= /
D}‘lz‘/ clech »(/G—f &(A?Fe/z—» C@%Lﬁ!

1
2 1L 12 | chang e
FZ‘) ‘3 O |34 | cone

b .Lﬂni'}

s, -D & ph aﬁ enflok ow




D 4y
y| /
e Mrs,rhé?vsﬁ.i‘ .
Y= - s
A XAV ;.Laé/i ‘&j =0
A=O v 2 .

/\D Mwmaﬁwm)@‘f

/)41¢I~A.

y 2 =%
;rfz,%z +3 dx

‘ .
:Tfifé“g~w%+2*/

’7/‘[/35]
< 4w .;uwt‘o
3

' @zzfﬁﬁaNS

j Axs~kzr T =0

R real reots A %
A —4}41:: T

f
i
; z )
| KT axuxF %

e L
[k */’@(}u‘v@%p

. k£-la rr o kzra

i
i
Bt

grae @
a)ﬁs?m?".’ B “oe 5 2720
A TRl BB
(s IN o2 =0
=~ g ;L= o2
R e
N A s ,ﬂw/d [f" j

)5[%&&{ myzm /4 :C~[,z~;<,>@/1;;
f4 m*;ux o =
,(/02 4 Al al:{"
S B ET

= F v a-(casted)
= 35L ”/ 45 \> ’ :

D A,

T AR g
CD féﬂ’ /f £ e ,aadm //ouao—/—}wd
A, = 1boo (1 95;)
/’}; = Joow (7 p@) R
Am - foeo (1 ﬂf) ‘
JQY«:LQ = oo //‘ﬂfg;&/aaﬁff— - /gg“/B |

L
= foop X408 X L08R =/
pog

~$363 24352

) =02 0056
;1) VEdooo sopp = 2roo. 2 O? :
? A o ST
N &7
AN AR = —p po&T
4
\‘\ C‘L T e <
—-9 w05
N 2128 63%bwg

uESTr0t &

Soo = T

)

o
=

Pallid :
Ko L sum o oyt ~ferzl!

Bt <]

T ks /35Hrs ?BSM;N%f‘
i e

4D o L V=7 2omo,
éﬁ Tlponst

V= o

VAol sl euwentecadly Ho
mev‘ w/aw-«y :

N /wv“/io;ﬁ/ﬁ/e« o Aave cz,/{nuﬁc?
Sum gt ﬁl’ke;xa Céﬂda‘zﬁ—u/a

£> - __.8
sl :
D= Be .

3 Jndbs ABE , pBC
2 AED * Abco Crtd
LavE Lbec (aor s Abnab
L pane /] Abse (| a@w%m\

N AR PE L B e
?D-'Dﬁ B¢ ( afﬁz&s
5. & / ‘
2g "~ 5‘;5 ‘
M = 5
B IR B e
-—15~D$S’-é
c> V= z2000 e :
>y braw  VEITTE ..

L Amt @vaposakd = 20wo ~/T73 8-
= apb+db MZ LQA/@

BUESTIE & 7
&2 b n (5reE
a7 DBy
= AR
P T A )
(a ~5) et 1 D20
P

PANE /md,(au\;‘?

T

/n

})D.‘ém &m
T =

344
= RO m

N
T

= B4o 4+l
= EE

[ 2a: (n*!)d] : ¢80

=R S,

[ 144 (nﬂ)x»] 1189

n[uy‘m*uj 2 11840
"'n‘,a anwv\s,o EE
Wb i - 496 29
(n1221) (n-20) ‘a

A 20 only




(> exh (g -u )

a4

CReus = //
.Dz”ur‘edfr;x j

Verter = (7. 45

4%)

3%

b)) 1 20K P fo

- R =3 e
Im = b0 #m =0
Sar =4a
M=4
LT 2o 4 =0
3 ~/0x+3 =0

g L ’5
ooyt s B

Lot Mo el Ha o

@uFS?‘/aA/ 7
S Q f f*‘”az_ '

= ,,z{jjb*_‘j,_fb 2970

M 5“,[;’_1"0 +
I+V3

.«/ZW Lract

A ilecoctn s duso., Cemcave. ol ..

- Leact  sabece

(=l e i Tz ]
e 2| V3 o
Rl fe

;sz

A beca

o fz‘zr/ezz'@ lego en piea

ot

ot = !

el A =
d:
-~
di - 64~
At
-
a= B e T A
=0 Epl © =gve’td

(_3;;~ /?@’;33’“'@

@ b of wtao io 5

!ID 0?;5{;1(, = ﬁzn?{

_,,25"749(; = Z/A

Dsinz comA = St
QZSM;me - 5‘/4;@ =70
- LS (e D Eo
) smaro  or P
x=0" 150, 360",

;L&WPZW)I,Q
3 s

b) = 3¢4é~5/¢*‘,=~4g'

N Y
) v = a5 A ) i

= 4o HE

2 =&p° 300

//) Sfarbele ad rest phan v=O
4 SE
Vo

,256
£5 £

VI

JEET# g4y = ,,25&z
GET 2 L4

A/D Fep L7 340 -5/¢
= B ~so

7

=3

£=4
= 3AM 5RO
L e :
=330 (s
L Sstance fravelled = 4 7038

e Tl o]
A (*_3‘/‘7 Ao SE
= /By ONE

= f 34»4 [%B

. -ydg;?ffb/z at st 7,&/ 92,.}3:@;‘.9,4‘ d;:

£x2% as BH4AE -5 Fre |
KT B Rk XA SN TH

DQESTION (O

//m
DSMZ? 3 =- (‘,z—/b

3p = ,~qu 28
3prILTFT

o= FlapD

®




,D /43& - ;{F?

“"i

“07/4

-5
_ ([ ke4)- (7"5; :
(7 @"”

Y E 33/77 D)1 5@'7

C?*ﬂ

g’z/};

7
P30
7,_01:—% b
Bt 440 Socnyar Thans

_ /" aéaw /Sm" go ﬂw&«ﬂ??l\/‘ ‘,:

o N -
B gAtec e A@i |

§ Aﬁ{&zdf m;ﬁzn /Il
»&C?{‘/é‘f g /f\; ./’ /

S A

\):

- M. ‘7,;—2&%;&2%: Tl w2t e
///;j y =/ a;{"d'
i

j;é QQZ

Jwg S ‘7(, az,!m;.:

Ao ” T Gen

?\‘%a

=

é')/ /‘IL g 2 F /‘7 ‘
/‘L’g /Qia Q/’ /ﬁ/"&/@ ’
< fag, 2 + La - A
ie [’e/@ (/’2/9
L @

. é{(p,_/;t,lbfé‘,. A 5 Jwéﬁmf .

i Brepe. & 280 pwtres /
Are AR T Bov % medres

MMW /-wa«ﬁ ,f
fpo + Reo A 7‘*190 < 300;(, /

~poR S T2r0

ST R
A&z AT




