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DIRECTIONS TO CANDIDATES:
> Attempt all questions.
> Al questions are of equal value.

» Each question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. **

» Each question is to be returned in a separate bundle.

» Al necessary working should be shown in every question. Full marks may
not be awarded for careless or badly arranged work.

> Approved calculators may be used.

**Each page must show your name and your class. **



QUESTION ONE. (12 MARKS.) MARKS

(a) Evaluate correct to 3 significant figures. )

¥4

(b) Completely factorise x* +2x’ -8x.

2
(c) Differentiate with respect to x:
. 2 2
(i) 3x“(4x-1)
. log, x
(i) 83 3
X
(d) Solve the pair of simultaneous equations: 2
x—-2y=9
2x+y=8
() Find the primitive of *}7 i
x -—
QUESTION TWO. START A NEW PAGE. (12 MARKS)
(a) In the diagram, AB is an arc of a circle with centre O. The length of the arc 2
AB is 5cm and angle AOUB is % radians. Find the length of AQ, to the
nearest cm.
B
NOT TO
SCALE > ¢m o
A
(b) Solve 2*-9.2°+8=0 : 2
(c) D(0,-2), E(4,0) and F(2,4) are three points on the number plane.
(i) Draw a diagram to represent this information. 1

(i)  Calculate the length of the interval DF. 1



QUESTION TWO CONTINUED. MARKS

(iti)  Calculate the gradient of DF. 1
(iv)  Write the equation of the line DF in general form. 1
(v)  Calculate the perpendicular distance from E to the line DF , 2
giving your answer with a rational denominator.
2
(vi)  Calculate the area of the A DEF.
QUESTION THREE. START ANEW PAGE. (12 MARKS)
(@  Differentiate 203 2
3x+2
()  Find | S . 2
Ve
“ 3x
(c) Evaluate |———dx leaving your answer exact and in its simplest form. 3
x? -1
2
(d) The buoy B is directly north of the buoy A.
Because of the direction of the wind, to sail from
A to B a boat must first sail from A to C ona
bearing 025 " and then turn and sail from C to
B NOTTO B on a bearing of 335 .
SCALE
If A and B are Skm apart,
5 km
¢ 1) find the size of £ ABC. :
(i)  Hence, find the distance from A to C, 2
A 2

(ii)  Calculate the total distance sailed in going
from A to B via C, to the nearest km.,



QUESTION FOUR. START A NEW PAGE. (12 MARKS) MARKS

(a) Solve 4cosx =1 for 0<x <27 . Express your answer in radians, )
correct to 2 decimal places.

{b)  The quadratic equation 2x° +9x -4 =0 has roots of & and f. 2

Hence evaluate o’ + f*

(c) Shopping trolleys are 80cm long. When two trolleys are pushed together the
resulting pair is 100cm long. When three are pushed together the resulting triple
is 120 cm long.

@) How long will a set of 10 trolleys pushed together be?

2
(ii)  For safety reasons trolley collectors are not allowed to push a set
of trolleys more than 4.5 metres long. 2
What is the greatest number of trolleys that can be pushed? '
(d)  For the parabola 4x =8y —y?,
(i) Find the coordinates of the vertex. 2
(i)  Find the coordinates of the focus. 1
(i)  Sketch the curve clearly labeling the vertex and focus. | 1
QUESTION FIVE. START A NEW PAGE. (12 MARKS})
(a) Consider the function defined by f(x) = 2x* —3x* —36x+26
(i) Find the coordinates of the stationary points of the curve 3
¥ = f(x) and determine their nature.
(i)  Find the coordinates of any point of inflection. 2
(iif)  Sketch the graph of f(x)=2x’-3x>-36x+26 by showing the
above information. 2
2

(iv)  For what values of x is the curve concave down and decreasing ?



QUESTION FIVE CONTINUED. MARKS

(b)  Two-digit numbers are formed from the digits 2, 3, 4, 6 with no repetition

of digits allowed.
2
(i) Write down the set S of all possible outcomes.
1
(i) A two-digit number is then selected at random from the set S,
Find the probability that the number is prime,
QUESTION SIX. START A NEW PAGE. (12 MARKS})
(a) ABC is a right- angled triangle in which, £ ABC =90° . Points D and E lie
on AB and AC respectively such that AC is perpendicular to DE. AD =8cm,
EC=11cm, and DB=2cm.
A
Not to Scale
8cm E
Dj licm
2cm
B C
3

(i) Prove that A ABC is similar to A AED.

(it)  Find the length of AE.



QUESTION SIX CONTINUED. MARKS

(b)  Consider the geometric series : 1 + (5 :[o_) +(5 —\/[3)2 +G =Y+ .

(i) Find the values of p for which the geometric series has 2
a limiting sum?

(ii)  Find the limiting sum of the series given that p is 20. 2
write your answer with a rational denominator.

(c) The shaded area between the curve y = 2tanx, the x-axis and the line

T . ]
x= g is rotated about the x-axis.

2y

NOT TO SCALE

Calculate the volume of the solid formed.

QUESTION SEVEN. START A NEW PAGE. (12 MARKS)

{(a) The diagram below shows the shading of a region bounded by the graph
y=3"" and the lines x=1and x=3.

A

y= 3.\'—I

Y




QUESTION SEVEN CONTINUED. MARKS

1) Copy and complete the following table giving your answer correct to 1
three decimal places:

x 1 1.5 2 2.5 3
y=3"" I 1.732

(iiy  Use Simpson's Rule with five function values to approximate the y)
shaded area to three decimal places.

() '
NOTTO
SCALE
The diagram shows the graphs of y =x"+2x—5 and y=-2x. These two
graphs intersect at the point A and B.
() Find the x values of the points of intersection A and B 2
(ii)  Calculate the area of the shaded region. 3
()  Write down the equation of the tangent to the curve y=¢ ** 2
at the point where x=1.
4
(d) Evaluate ) -2" 2

n=2



QUESTION EIGHT. START A NEW PAGE. (12 MARKS)

(a) The probability of winning a particular game of chance is 20%.
(i) What is the probability of winning all three games?
(i1) If she plays three games, what is the probability she will win at least one?
(i)  What is the least number of games she must play before the probability of
her winning at least one game is 99%

(b)  When Penny began her first job at Hornsby, she decided to open an account and
deposit $50 per month into the account, The bank guaranteed an interest rate of
8%p.a. compounding every 6 months if she agreed not to make any withdrawals.
(i) How much will be in this account at the end of 12 months?

(i)  How much will be in this account at the end of 30 years?

(iii) How much will be in this account at the end of 30 years if Penny doubles
the amount of her monthly deposit to $100 per month at the beginning
of the 11“year, and doubles again to $200 per month at the beginning
of the 21" year?

QUESTION NINE. START A NEW PAGE., (12 MARKS)

(a)  The diagram below shows the cross section of a cylindrical hot water tank, with

diameter 2x metres and height y metres that fits exactly into the roof of a house.
The cross section of the roof is an isosceles triangle with the base
8 metres and equal sides 5 metres in length.

House roof NOT TO

SCALE
5m

2x metres

Tank h%
&m —

AN

MARKS



QUESTION NINE CONTINUED.

(i) Explain why the roof is 3 metres high?
.. . i 3
(i) By using similar triangles, show that y = 1(4 -Xx).
(iii)  Show that the volume of the tank, ¥ metres®, is given by
3z .3
V="—"0@x -x
a ( )

(iv)  Use calculus to find the radius of the tank that gives it a maximum
volume.

(v)  Calculate the maximum volume.

by If the line y = x+m, cuts the circle x* + y* =4, show that the x
coordinates of the points of intersection can be found by solving
2x +2xm+m’ —4=0

(i1) For what values of m will the line y = x+m, be a tangent to the circle.

QUESTION TEN. START A NEW PAGE. (12 MARKS)

(@ (@)  Simplify log, &

b
(i)  Hence evaluate jlogeez""dx

a

3

(b)  Express s

.

5 +sinBcosé as a single trigonometric ratio.
sin

3

- 9+sin90050=1 for 050<L2r.

cos
Hence, solve
siné

MARKS



QUESTION TEN CONTINUED.
(c) (i) Sketch , on the same set of axes, the graphs of y =sinx and
y=1-cosxoverthe domain 0$x<r.

(ii) Write down the values of x for which sinx=1-cosx in the
domain 0<x<=z.

(i) ~ Evaluate the integral  [(1-cosx - sinx)dx .
Q

(iv)  Calculate the area between y =sinx and y =1-cosx over
the domain 0<x<r.

END OF TEST.

MARKS



P ———

TRIAL FRATHEM ATICS

SoLUTIONS: R0OS

Euestion, [

137 et Do Gp () leSem  [80B=TDR
’ ’I"‘Nﬁ&" quep e - /
37 A Fcrrcunatln L= r&
R P =~ f Z]
c)) X T AX TSy ‘ of(-') S =r. n/g <—-~—*—-@
- X [ Qe =8 = 4T/
{-J{ O Bk Gy \;} (b> Kﬂj u=2""
- . - /)1 E)L 3 - 31 2. . L} L 2 _ ?ﬂ- _/_8 =O
20 (L (//.:2 1 2 - -;g‘/( )), =" ) l ‘_"9 (u — I Cu.. 2 a O
ct w=R*= y w=2%¢
- e le e )| -0 pos

{:,72 jl e /:')i L."(;“[-(..(C')/ sLile

. ,;L,“»L-r"?i/

[ -
= 3x . F+ 4x-1)6x
;/ = /2;‘7"24'(2:;-'225
= Jox*- b .
] )
(49 a.//:n > = VCLI—-(/LV C

V’Z—-n

——.x.s- Sé- - l°je""3)‘_-_l-
(x?b |

= x,z'-' Sx 2'/OSJ’?°>(_
| x &
z 1=~ 3 /oﬁ&‘i
x*° &Q:

9 /5T

Céx"‘- /"\— @C'Q'f’c :

(o‘d) RF = [ (2-0) ‘+(4-2§’~

= { 4436

SN C T R —
> &R 2§10
(cuw) m= F--2 ::-6-=3
N 20 p

Q"

)"



. _*4..-.—‘3 X ~od
Gv)gv ~ 4—-=-g::c"27 —
g =231 —R S @
b 5}-—2"7‘:0(/

/\/D 0[:_, ‘_3_'4 —O‘Z. J |
\ q+ | RN
=z 1o K\A-{_Eé @
NG
= o w™ < @
’Vl> Q- Txbxh
- :.J;_x @ﬁm é__—_.@
= 4 S&OO
= 4 x 20
= (O w? é"'"’—.@
T 5(_)—65207’2' 3'.

drx.

- (3x+2)3sec 3x —fan3x . 3
o CS:O*‘2'>L

%B3x *2) s::c:"' S -f'ansx:}

2y d (fon3x ) -
C>w égﬁ—%t/@/@(
3

Cg;r:.)"’
../@ (5<)

B Ly
_da

=‘3X“2€- -’—-C

. 45'£m+ C, 4”@

C/:.-.' .SX Sl.ﬂ AY

S 130
A= 2.8 < (D

15 an (505 | Ve

ABCs 2% <—

L
supn of £ fronn L

d8x L= S olm
= é/(m /

) ALRBC




‘I Qaesﬁm A
(»

Aesoxm )

A
COI * 4

se= .32 «— (D
x =2 — |-318 4“"’@
,..'_x,:‘f"q.] é————-@

b) « ¢ (o+B) -2 3
ol 26 e

24 <—-—@

—
-

C QO 100 IO . - . .

C)”) 7}0 = ?)

amn ﬁPwAUre @158’0
d =20

So

450 = 8’O+ 20 h"\

p

702 80 +(9) (20 g.

Jécmé—o’

Stal. Pk wan f(C)c) =0
e O = 6(1 -x—6

O = Cx.-—SDCxJ—L L
=3 , Tz <—-—~C

,f@ 2x 3% 3x(3) 36x342

~5S
r-’( ) 2= (3) 3»<( 2) = 36.c-24



70 hpnc/rzoﬁo‘a//éz O

"

/
O 2. 25
=30 <
/..:CCW“ICO-UC @/m

so rel. max .

( ) /76Jocéé /o/ o/ 11 torh

%/232-7-6 ol
 x= /-:—-

5; = KX -3x
;/ i 36,( ) %.Qg

;=72.-

ot )

Zf/ L] /@

-ve, e

1‘1%30 70
aéus /a«m—/’"b‘fr

(L’X") léi
é §"‘

ol

Concané qu?n 0‘9/44’\'
Flix) <O .
£iix) < 5

LI e ing sohe
'(x)

te 2c& 3

So fo Aaf/ag éo% condhar

R <x<x =@

)
No

ss

S=23 ;2.4-)2.6 32 34, 3¢,

427, 4-3 4, 62 53 4

@ (/lgve.a.c/.ozuméc

@ 1) 3l

('Xal? e In y
j !ﬂﬁéu
_ 1”7* 426
i) O

®eﬁ‘ , \

\/a\ S U
722\ |

>~K

au.e.szon & :
(a.> To prooc: DABC |11 LREL
[Fook: [DRE =[BAC £
(co‘fﬂmm
[REDP=[ABC =90° (ﬁum)
" AF}QC ///AFPED
(rV o

7‘*“‘“”/”//




)

63__9,9: AE C '24’%3
()2 AE © y= Ahanx
£ . fE. V-zc/é?%mx)oQ
[+RE [0
! "'So = pe I ReE = 4‘77'/];(5%;(, ) &L/@
Ac* £11 BE - §0= 0O
&J PE = —4’77'[%&1’!2&-]}75%

So écw"'/é)(:c-SD =0

x=5 o x¢- /6
w =5

ff<1”— @
e /S’-—f/</

—/<sf </
OR -¢ < @< 4

>4

OR /6</:) <3¢ excﬁp/ 5

P #3S.
(ava t/a/a::-?-.s' L/ow//no/

be anmya)

W s
Sob = 1 Y
/= (sS20
N ngf + 4
@ AS-+ aSs+4-
= 2S5+ 9
20 -6 |
g:. afs‘woﬁ,‘—(‘fj—*

<—-@.

O

b
~e

‘]“TT'['/UW T@ an0O - h\
= 4T (\@-T%)u 4—*”@
- Quesion 7:

2 253

3.00 S.¥eH-
mmlm

— m‘f'um?ﬂ.

l-S

@D(b) REA
>@/(l ﬁ:‘r an

oJOau}
mhm :

PR

(i A= 4 [H0)H6) 14 [
fas)) + 2 ﬁ(.z)J / ()
_.g_ [ (1¥a)+ +[1.732+ s. Hé
+ 2 @)J

7.285 <— @

x.

lﬂ

e
—

——
e d




@

"61b
(9 Pl—% J‘QLUQCJ:GT\
-dx = > * ‘["236 "S
O >xF Ax —§ «—@®
z x +4‘1 —S
(= 90C)
X = --S'

@) H:/(Qx 667‘.?:: )J

(») P(www) ']”‘4

%0

@ms%éoﬂ

O
!;Z.S

G;) P(NL.L— + PG—NL-> =
¢ PCLLW) F Pl + P
} P(LWKD + PCWNU‘D

) /
_S/ “x"=4x +5) dx —-1-P(L2
. 125, A 8}" >
=7/~ 3 -2+5 )- =0T) = 0.4 (—(D
/8 )(3 ) OR 4'?-870
.-.-___‘-l-(__@ |
3 3 i
. Bewr < \ J “ 5
6 g7 e 7| e )
%’2&,& . - ()" 299 . Q
&j"?'-""l 1'4'6’./(—/ "
.M T %?eb —-(?) >“Ol
So egn ('f><"‘ /C
-6.;" ,Ze,z'Cx-—'%L So n /02 8)4 @)
"f,zzfe_‘,”‘-; © .S '°‘5 (O%
e x—C6 & )
4 g %C 8>
@ £ -2 e
n= 4 @ S Cle Nuo) }D/?/aﬂ%c
BRI c'lfga,me/? 4
:“4"’8#l6
= -28 £ @




a38b)

o Yok
o)

1.0 4->

A L -3300

;= 306(1.0a 'TBOO{
= $636 - 4—8

(u.) 303(5

'fé}'a./ 3 300(/.0¢+l-o4-’}_./.04./

£0 = n

VT
Has o> a &P
wtih a = L OF, 0,
=104 J
n= 60
= 300 x /.o+//-o¢-6°——/>
- Joe-/

= $74 25309 <L —— @

= 300(, 04- -/- /oir-s?

:u.>__,_£9 ... /04.44)

= éoo( )-OF +é
=T o+ - D\ \

= /200 (1-0¢°%

~ . oq-) /
. ﬁ/’a./: 300 + /. O%F (/.oq--l)\
.Dq_

(

L £0O x/[.0 el (/ od—a’f—_{
' o 4

[ROO Xx1.0 G- C{ 04—'1?—[>

{-\’

BoesTIONS KINE:

eI
el ey
/ﬁ, /Do/ow (sosaéo

&‘54- 3‘/

. rbof Sm .

@) Km

124?‘37&
= (A~ 3»/0

503 4-@%)
O (m)w e él
h=y = (‘P-x)
= 7132:22,. /@

V= 7T . % (4-'2:)

_ BINC
) = ()

/= e

s ————

o+
- $l122482.857 £— (1)



x=0 wnne’/ wc/;/
A chack (F momx
A = 3/ 9-éx

oh =Y

42V =-18¥ <0
an

L. concaAx G{ML"
rel e

. Kadws /g'r more. olume

ma'ZBm

@ Mane ol = zr'ngx—w

= é&‘me (572
22 34—m

= xfm |
2 %w = £ (Q
x> (Gt )= ¢

X *4x ¢+ 270‘14 7"”}22 4"‘
Ax *#+dxm +m *=F=0

O7€m 2 2- anc/
—2/2

Queshon 10
() /je__ -*o?a/:c
OR 4 /

% } D

I

9»2@. L

()/ zm.Zaa:cd
@
L= L,

—--owa/ = "'Ci/



D) r
N 3@/+5/n@’cc3@ = GV’) H:o/%mx —(/—co:.aolx

S/

o (@B | [ sin
Taote NO 5?/ ‘ )o

7—/

V.
= Gwvx—xn‘ Sif X +
o

' U Hank
@—b) /-TT (/—ca:x -Sznx)aél @ WL\W?,
= fx*s:nx %‘Cdbxsrrﬂq
z T-0—(~ (o--<f>+—l>

o

= 77'-'.&_ < @




