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QUESTION 1

b)

d)

Given that log, 2 =x, find log, (2\/;) in terms of x.

Evaluate Ilim
x>0 x 2

1-cos2x

Find the acute angle between the lines x + +/3 y=3

andy=3

Solve the inequation

1 < 1

2x +1 2x—1

Use the substitution u =tan 2x to show that

X:
V2 —tan? 2x

r
8
j 2sec? 2x
4]

T
4
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QUESTION 2

b)

Consider the equation 2x®+x?—15x-18 =0
One of the roots of this equation is positive and
equals the product of the other 2 roots.

Find the roots of this equation.

When the polynomial P(x) is divided by 1 —x?
it gives 4 — x as a remainder. What is the remainder
of P(x) when divided by 1 +x ?

NOT TO SCALE

P

From a point P, distant b metres south of

a tower AB, the angle of elevation of the top
of the tower B is o. From a point Q, distant

d metres from a point due east of the tower, the
angle of elevation to the top of the tower is 2c..

1) Showthatb tan a =d tan 2c

ii) Find the height of the tower in terms of d and b.

iii) If the distance PQ is d +/10 metres find .




QUESTION 3 MARKS

a) Use the method of mathematical induction to show that 3
n® +5n is divisible by 3 for all positive integers n.

b)

B

ABC is a triangle inscribed in a circle. PN is the tangent at A

to the circle. From a point K on AB, the line KL is drawn to

meet the tangent PN at L. Given that ZAKL = /NAC

i) Prove that triangles ACB and AKL are similar. 2

i1) Hence, prove that AL x AB =KL x AC. 2

c) The displacement x metres of a particle moving along the
X-axis is given by x =1 + 2 sin3t.

1) Show that the motion is simple harmonic. 2
ii) Find the centre of the motion. 1

1ii) Find the greatest speed of the particle. 2




QUESTION 4 MARKS

a)

The diagram above shows a shaded segment which
subtends an angle of 26 radians at the centre O of a
circle with radius r. Given that the perimeter of the
shaded segment equals twice the diameter of the circle

i) Showthatsin6=2-0 2

i) Draw the graphs of g(6) =sin0 and k(®)=2-6 1
on the same axes for 0<8 <=

iii) Use your graph to show that the equation

sin® +0 —2=0 has only one root near 6 = 1.1 2
iv) Use two applications of Newton’s method to find 3

a better approximation of the root of the equation

sin@+0-2=0

v) Find to the nearest degree the size of Z AOB. 1




QUESTION 4 (continued)

b) A rugby league goal kicker finds that on the average
he can kick 3 goals from every four attempts .

If in a game he has 6 kicking attempts, find the
probability that

1) he can kick S goals.

11) he can kick at least one goal.

iif) he can kick goals only on the first, third and
fifth attempts.

MARKS




QUESTION 5 MARKS

a) A reservoir containing water is in the shape of a truncated
right circular cone of height 20m. The radii of the top and
the base circles are 10m and 50m respectively.

The water from the reservoir is being emptied at the rate of
16t-m3/min. At any moment during this process, the volume
of water remaining is given by

s :g [62500-r2(25 -1y |

where r is the radius of the upper surface of the water and h
is its depth as shown in the diagram.

20m

NOT TO SCALE

1) Show that the volume of the water remaining can be ' 2
expressed by

V=% [15625 - 25 -1)? |
i) Find the rate at which the water level is decreasing when 2

the depth of the water is 15m.

ii1) Find the rate at which the area of the surface of the water 2
is increasing when the depth of the water is 10m.




o,

QUESTION 5 (continued)

b) The velocity of a particle moving on the x axis
starting at t = 0 sec from x = 1.8 is given by

V= e_zx‘/ 2x% -6, x > 1.8 where x is the

displacement of the particle from the origin.

i) Show that the acceleration of the particle in
terms of its displacement can be expressed

by a= -2 e (2x*-x-6)

ii) Hence, find the displacement of the particle
at which the maximum speed occurs.

iii) Show that the time T in seconds taken by the
particle to move from x=2tox =3 canbe

expressed as T = I

Vax? -

iv) Use Simpson’s rule with three function values
to obtain an approximate value for T.

MARKS




QUESTION 6 MARKS

12

15m

36m

A golf ball is projected from point A on the top of
elevated ground 2 metres high with a speed of 21m/s

and at an angle o < 50° to the horizontal, aiming to
reach a point C on top of a hill.

The horizontal distance separating A and C is 36metres.
In the course of its trajectory the ball just clears a point B
which is the top of a tree 12 metres high and 15 metres
away from A.

(Assuming there is no air resistance and g = 9.8m/s?)

i) Using axes, as shown, show that the cartesian 3

equation of the path in terms of a is
2
y=—-9xT(l+tan2a) +xtana +2

ii) Find the value of the angle of projection c. 3
ii1) Find the height in metres of the point C. 1

iv) Find the maximum height reached by the ball. 2




OUESTION 6 (continued) ‘ MARKS

b) The shaded area in the diagram below represents

2
X
the area bounded by the curve y = , the
y y {—-——4 2

x axis and the line x = 1. Using the substitution
x =2 sin0, find the shaded area. 3
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QUESTION 7 MARKS
a) i) Use the binomial theorem to obtain an expansion 2
for 1 +(1+2x)"—2(1 +x)" where n is a positive
integer.

i) Hence, show that

"C,+3"C3+7"Cy +...~1—(2“‘1 —1)“Cn =—;— (1+3“ —2“”) 2
b) Consider the function
g (x) =12 cos™! (§]+4ﬁx —8ﬁ
i) What is the domain of g (x) 1
ii) Find the stationary points and determine their nature. 2
1i1) Find the end points of g(x) in its domain and discuss 2
its behaviour at those points.

iv) Sketch a neat graph of the curve y = g (x). 2
v) Use your graph, or otherwise, to solve the ineqaution 1

2 Sﬁcos"l[{%JH(Snﬁ—Z

© S&G P.CA




i:)@af L

Trial
© s&c

3_Unl'7L
Publishi,
SVI\n] ano’ COac/.f'{//a ACGU/
érn
Vi

/777 Solutions

(:\)H@S ')(‘7'0,\ ,
»°
o a L
) loja[a E)'—' lo 2x+! L "i
Y 127 J2: 2 - +
= ) -L Q -/ o+
f | - -
2 Ojal = [+ 4= /z ) Rese 1t . - ¥
L) Liva | - CoS2x " s ‘9.‘.501“’,_7,0”5 - .t
20 2* = him Sm° T - | &
- . %20 x* 2 7/ x >_I__ ( ‘
=1 bLm <_v3__‘_'_f‘9‘)’-_2 . e 2 2 marles,
x99 > ] l’.ga__ 5,"';_:1.‘] f 3 9 sectdx )
0 x
- ZX’ = 92 (’ | m
x et
(C) '"WK5) ! U= Tanlx du _ 4
Ta“l e = /m"'"z / Ldus Zsecltizdx 2;_‘&566 2x
- x=0,
] + m M m = ! u = =0
¢ My ] = . m= -
Tane: -lz -0 ‘6)20 3 uz= |/
el R e ;
3 F S
6 - TM-, 1 - o J—
3 - 30 = Sin (/) e
A+ Vi o
w"‘hv@_ - .Tr-
M¢Hb0d I
Tﬂ (q o l{
'\ arlts
& 30° Qu€5,(1 )
'O
\/J.} /:7-} (a) 2;:9 -
\ ( £2 -15x_18=
ZMML{S 1("1_ tHie =0 )
3 J roots be o B 3
3 o rodu 7 ol
\g . l f} MC; O’C r‘aotLS : 0(2/52.7
. " => o= "30 wih 514‘”4 =3 gace 8 1'5— ety
.. aCuf'c MJ,C —3 pOSI}yva}-ax‘\’ ) O‘C roa{'j: o fo‘ / ,l €.
0’ (Cor'res{wnl" el . d +8= - 34 «6="7
(01) -———- "_ sParalled [; J 5 ﬂo«/m,n
Lt <7«'1—I , 1 LS) x J [a new ‘iqqo(raﬁc
2x-! axt! -2.—14 <O 2 ' 3 xr3zo eiuthn
Iz G 2 Tx #6: 0O
(2x+l)(2x_;) . = < (Zx }3)(2 42)..
(29(%!)(21_,) O T o x= -1,
. 2 e ook ore - 7 orx=-2
.-, - —,/'
(274!)(27__0 >0 707 ) 3




- ]-

('9) F(x)—“ Qx) (1-x*) + (H—x)
Cif Py s divided b xt!  thea

+he rematrder Hheorenn, xo-f
-gives Fhe remainde

L) = QED -1y + (- c-)

Pc-0= S
The rem ander s s
(2 mar/{5)

/

) let  the helght AR =K
Mﬁt'hJ He +an vaklo on A PAB
Tan o = -E ‘L\:‘:Tamol (2
uciuj Fhe tam mho on A R4
TMZO(: 5- .'.k:alTaMZK@
h=h |
‘ LT—an“ = CI Tan 2 2 (;.ma.,f[,{;)
2) bTU—V\OL = JTC_MQ-O(
LTMO( - 2Tan
| =Tan*a
Since o 0 Tamw #0
Cop - ad
’-’Tanq'&
|- Tanx = 7—“—:—{
T-ar\to( z b.:‘ Q‘J
b

S Tana= [ B224 Ju
b "%
]ﬁn;(: \} b2 24b

b

b Tand = \/ y2lb
19“4“ A-Om@ h= bTan<

S !'\ - ' b.,:—sz

3> ”é’.tr‘l\) /d#a(z_ﬁa,s 7‘4.‘_0;»&»«___ on AAFR
dr o= ()" o Ad= L
b=3d (ks a/oos//?bt 9415&,:432

3 Tam v ol G’ b

(3 martts)

Tand: m{ - AE: E
34 T 3d T T3
). = 30D (2 ma,,/L(5>
Question 3

Q) Toprove n*+5n is divisible by 3

ﬂLF I 700-' n=l) )
N34Sz 1es=b  which s Pue |
Step2.  assume stafementis Frue /;»,,:1(
ie W2+ Sk =3m (D (m is a posihve
i/\hg{fé)
ﬁw nzloHl
ficr1)> SCur) = k> #3LH 3k rlSucss
= L3 550 ¢ Pe3Lrb

Frvw\(’p [(3#5'1( = 3

23 # 3T F3kkb
= 3[’"*‘(1*[(#2_:) where #, L x-e
-PO'SH'\'VQ i ﬂdc,rj

— 3 H CHs a posl(';\kz_l;ﬂk_g,c_d

Since o 15 acuft |, Tand 50




_3,__

S the sStatement (s hue Lo, ic

. AHA 1= L(.;.l N
+hes sl-a/-cmenf‘:’.’ bue A,.
H&nca.

aF i brpe Leor all n /s a
(3 mariles)

57‘4—p 3:

nz=l,n=2.. and so on.

4 )oosl'/-z'tlé_ ‘n {-«,(71,,

()

Dcl'l—a.' L AkL :LUﬁ}C

PN Towrqen b tothe cirde a4
Afm ? 4o lar-oczc, Fhat /’)»/a;ykr
f AcCS and AKL ave simfar

()16 Nac =«
S L AKL = o CDawLa)
also L ABC = [analc_ in a[/'trna)‘& .
SQJm&rﬂ(‘) cut bj chord
AL and the ‘fZZ;LJLn#FA)
lel LLAK:=p
LA = p (aMJI& ‘n ahLﬂfnafe fejm&f
C’M’L LJ Cl‘arx ”C a"J
‘)Laﬂg(,n-{’ FH?
LALK:LGHC (f&ma.t'm'U any (5)
.- A L”K///A Acé ?%w'andula,f)
Simc OS5 LAK | ) maxlis)

O QACB L usin
)T o s S
pC .

OA
LA KL

1

f
C)px=] 1253t O

x = 6 cos 3¢ @
Xz -8 sin3t -9 (2sk 31.‘)
== T (-1 (3)

Since. the ac.c&]drqﬁ'OA '’s yoporfional

teo He /{13/0/¢rc&man" P | a/wayr obirecte
towvands Fhe centre of motion, the

mo bon ;S S.HM. (Zmuzo)

”) 7["'0m @ Clntre o/: Mo fbn 1‘.; at
>0 . af x = [ m "\
(I mari

. /
I.I.I) 5?,‘4&"1"!\] @
Uz 36 cos* 3t = 36(1-sia?3L)
l/q': 36 - 3( sin® 3¢
V= 36 -9 [ usitat]
V36 T (ze)t = 90 )]
3,»5,,7‘(,5# sfeeol fcurs at Lhe
centre of moton . at x=1|
. 1/7‘: ‘1[’-{-0]:36

V< 5 m/f (}.mar‘(&)

A

2rg and Data we have_
Aﬁckﬁrd t Aﬁarc: 2”( :Lif

Qu¢5H0n |
i a) {) constroetin
Fha grrpendcvlacrong

Eone. This b bisecks
/. ROG-
Sin@ = mM: rS$in6

l‘. Aﬁcho.-J: 2)’5!‘116

AB

arc

Yo Lysin@ + 16 - Yy
lrfs;nQJ-G]:Hr
S5in@ +6 =7
5tn = 2-6

(2 Ma/K5)

LACYXKL: ALX AP lmarks)




S L

A
2
i:) K 5(9)=5m9 V? LAOB=26 = 2.21212051% ~ad
: his 3 SlAog= 127° [nwesf JeJ%)
° M \ “ (1 mec)
~ Klo)=2-8
. b Success = farlure = =
( lma.rk) l( ) (goals « ened) ¢ goals min/)‘{

i) at point ¢ on the ra///\

s5nf - 2-6 S5infté-L =0
- The solubien to Fhis ua Hon
"5 7"}'& em‘}‘ of lml'ﬁrjéL/v'Dn o‘if

H,,ﬂ, bwo curves K(6)and (9)

)CY‘am e qroph © = I
J [] (Z Mar{(S)

iv) et f(9)=s{n6+9—2
f’(e): cosO+l @ = Il

6 a#em[/s arve taken

l.) To ke 6_30a1§__.-_..___
P C ( ) (") 0355957031
) marli

i") 7-0 l/(t&“ at /Cl&/‘ oné (7«3/ means
he woill Wiclk eithew 1,2,39 506

-—
-

Da/_S

P= - to(zuo SuchSS)
f’: /- c (L) = 09117558517

B:j Newtons method
To=e - Flo) . (mbin) (I mark)
’F’(@,) 0/7) To have aoaq/ en the /sf -d
92_ =]-loto4 883877 cnd g 7 a#&wﬂi“-‘ means Fo Fable
oné- anch o’fa o
O,z 6 - 70(62> ! branch of fhe free Y
Fle -2*1’7*2 §x 3y
006591796
B, = 1ot ougss - [ Llotes 357 A (1 mari
£ (1106043887 Queshon &
' ) oo
93: |- 106060 157 ()’F f_;o/m/A
(2
F(6,)= —0-00000000 20m BN
h
Q= 100615 s a bedfer L
Oﬁ -Hx(_ roof- \ 1o D uo
50m

a Jo{)ro ximablon
(3 May {/l 5)




-5+

(;) He vadms r can be wrtfen

as r= 10+x . Using the afip
9; SI'ALS in the similar 4's A6
and ADE  we 5@#

20_-h x

20 ~ ho

Sx= 2(20-h) THO-2 L
Sy - SO-2hL :2(15111)

S\Ab g l‘n)Lﬂ, V
. V:: —Tg'r Eél SDO - L/(l?’-—h)YLf“l‘)]
v= T [e2s00-u(es1)’ ]
T

V= ‘-’—3— [15as - CZT—L)zj

[2 marl(s)
(v v db w
At~ dl de de™ g i
dV oy [ 3025-n 1)
e [ =3C25-n) "x
dV _
.- HTT(ZS‘-L)
dho Vo
dt df o((/ b 1/77(2$'—h)2
QU-‘-: =1 /NI\A(,L ‘s the yafe
t 2'—((25‘-!«)7' at a.md ]«O’Jl'ﬂ‘f‘/‘
at LIS
0“‘ _ “l _ _i__ M/”H;\

Z4¢go

Xt— ] 2‘4(15’—15)1'
The l\&'\jl\f’ ‘s quslzj

ot g rate of }2%0 m[iyn

h&fjl’\'}' 1S
(7_ MMMS)

af a

3

L
At

A :Frz:tijr[2§~k)1 since
f:Z(ZS‘_—-A)

_d# Ak

- — % ewm—

_ 8w (2s-h) . - |
24 (25-h)*

-

o —

DN
e-k

/,L/ e ot a..
{ r\-ij raltt »46:7
heyht )

at hz10m
At . T T
dt 3(25-10) hs
T he oavea i1s ;'\(/r&dSI'AJ al
&« rate T Lt /mm afF a Le;"ilx-/‘

m?/min

—

g
of 10m.
(Zh/zarém)

/b)
) ve izt e

v'= (zx’:é)- ¢
fore (x23) &7
g;(%:v‘” = ., (¢1~3>- e

&/.{V'> =

a: o[ 22t pi2]
gz -2 ™M 2% 20 ]

(2 e




b

.”) The m aximum :‘/aa/ occun-s

W;\Q/m a:O, as &'"";0 A’Ya//
x

_ 2z—-z-6=0
(1x43)(z-2)=0

pcl '1'{ ; 2

o - o 4 o -—

Vi N /"! AR Ny
X218 —'C;na(fﬁow

- TL& mdxl.muw) Jpl-eﬂl oS

a+ z = Zm ] Mall()
(ii") V=dz26 e
V= é&
b
dﬁ = 226 . e—ZDL
At
de | . e”
dz @.e'u \/thé
J¢ - " A integrating bens

W z22) and =3

ézx.olx

T= [’
LJZZZ

I'\/) x 21253 h:é—:—q
o 2_5 ec :3'—__%:.!_
- %% @‘?{7{ 7z
- é 4 s
_ L] e [
=3 [ﬁ*\g“’__& b s
VéS v
(2 ma/[(§> lmin S sec.

Queé'h'on é

a)

:') when the f)a,rh'o/"- (s 1 the
ol the onl Po,»(,e apglicable
Al , fhe only Y

/5 mq Cdowhwards) o

6J af/)fyir:] ./Uw‘):UHS-) Law:

M5> = ma 2 =J
53 loroJLcﬁ'on e 567‘: e

x = O . e - j :-:j N ;.:_7.'8 B
Ld " '}'C-Jfa}'l'rl-j with r(/S'fCC‘Il_ Pt

e VCU.SDL j:-—jffy.ﬁ'na%,
bf) i«{-éd fd/?'/(j with r&S/(—C/";‘ot
x =z Veoswu € J:—E’szf-vsfha(;*:
_ > . Sthee
'f = Veosx sub futo j tra}"j:l
J= ~bez— +Vx siu
2 Viosy +2
V cos ¢
2
- =
:j STt — 02 +2
2V cos o

J= xTamn - g* (1+7as) 2
2v* {
j: 78

/ 2 3
oy 14Tan

V:l’ m/f

Y= 2 Tana - T2 2 (irralihz
2+2;*

Yy=xTand - 2.

o (1+Tan's) 2

/3 th(;)

H) The ball jMSf clears the fFreo
. the ,wfnf (l§,(1> l'es on the
-f'r-aje,of'w‘:j,
5'qu x= 5 anp( fv:/?_ A o
the equabion of path,



P

__'7 —

—15

12= 90

(’r‘TQ,‘z‘()f-/S-Ta,,,[ +2
4990 = 225 _215 Tan o ¢ 135D Tan«
N2S = 25 Tan d £1350 Tanx

225 Tand - I350Tanx tl125s =O

?_25—[7'0441&_ b Tanx + S‘J:“D

STan®a - 6 Tan XtS =0

(Tan oL~ /) ( Tan o<-5> b

-1 Tan_o = |. & Jan =5

R Hs* or o= 75012"11
but  x< g0° (condiiv’o.\)
ool = HS®

(3 hqqr[’(5> i
("”') ﬁo»f o= Us”®

R G P
9= Z(1e)

J= 'zis'_ tZ 2 [671&4/1'0'1 of \
path)
/\0-/ X = 36)««
:):: —£+3Gf2: "I?_m
Ys
S los

7'7_ m abeve ‘H&JKMJ
C’ MV“)

iV) maximum ol vreached

x| 214
A% F o -
:) / max \_]
fer 2=22%
J= = (222)° | 45142
Ys
J= 1325

S The maxXimuni /te/(jl\}’ yeacked

s 1325 na
(2 mwks)

(}9) /?,-u:j' 2

o VH-x

let 2= 2508
olx
d6

-Tco T

2
codxs 20O A6
1}‘1‘-7&1 - \’ L_usine = \/‘?(1—6/};‘6)’\/‘7505‘9

- ] e Tepr
JZ osE Lu/’ Since {{951;

= Zwsa

)"2 the Lall /s when vo/ac/b

VerHeally = O je 21-0
f:ﬁi - -2% 4 (qrakient
* 45 A—znch'w I’D
A
~2f+1:0 xz= YS_ 227 m
4 A 2

= 2(,959
Y, Bl 9:0/ x =1 , 9:%
' % Lis5i4?6.1.056 16
:'Are,a—: /4 Leod
o 2ews &
I
= .7 dsinpde

T

22 [* 1-coszo) 46
=2 [9-—{—5,';‘26’:11/(”
2[5

‘:( /J——g) (/(M{.'LSQ-

v\

.(2 MWL(:F)




8-

Question 1

(a)() 1+ (1#22) h-l(lfx)h

(lﬂr)h—'

(0) 90x)= 12 cos”(£) 1 575

(l) The doniad, o L j[x)

'S

e, * AC.,(Za:)f"c,_(zx)tf---f"c”(’-rf o hen -1 & 2;_ <
- ) 24x<c2

._‘2_( “_7,)": "2[’20 *"c'x+"c17£1,~,,, "c_h%kj ﬂ 6‘ ma’/[‘«)

==2" o - 2%, 2-2%x" S () (n) "(x)= 1z t )3 (gredeat

am en
. 4 j f/_ panc‘hon)
/r’—(lfz;)n-Z(ln)n:/f "C f" [th)l— af; H\&W
G (1A ¢ (w) 2%, | let gzy=0 Fo hnd Fhe 5 Fabionery

-17¢x - 20, > il 63%g= =2

(Y/o:/
s 1a(1aay-2(149)F (z’n)"cz,i (23_2).,
+(2. —2) € wt e ,s(z-z ¢

n
¢, 246G Py, %
-+ (2 "-—2) C, 2"

émwks)

l"l') let z=1

| + lez)h_ Z(lﬁ)n: 2"51 45;’(3 ,L)L/“[tﬁ

=2

“'Z( [+ 3"_2”"> -

[#3"_9.9" "¢, 4347

(Zn,l -,) nc_,\j

C, +37%, +7T Tyt

- (2”—1_’> ncn'
(2 mwyl{s)

e

fﬂ;n}“'s

(
\

S A
oo p 13—
r Vix*
RE S EY
Vi
12. _ 1z
Vi V3
Lo»"<z3
2
2=l
>z
(
x| -2 -1 I 2 '
)y -¥— o0 + o — -0
) 'Iztr.ug /‘/w’r\
ST 1273

’) 5’77,/28) IS a niplmum

W"L“nj /@,’,U/

(,/ LlT—‘—[ﬁ) /5 a ma)ﬁ',qu.m
Wm'hd feﬂ‘uf‘.

(2wt )



R -q.
G
(“’) t‘(* ?C-:—Z at x=2
{ )

5?2-; 12T 165 4f)= ©

_05;1’9"9.- as x> 2
_ij_:?-) = - g'e)y>-0

- f“L +L€— e"C,,OOI'nf’S (-2/1277'—/615>

and (2,0) Hhere are vt
- __V.Ti'anj(/lﬁ o these ‘ool'ans

(2_ mwl(s/\
(l\\j) ot x=0O j(x): sz%f_gJ;

6T 83
() 12771605 3, ~ L.gg

> £

¥

g 3()[) = {) w;l(%‘)i:g;

" mayx (1,Hrmﬁ)

-1

(V) From the ar‘a,q)’)
O£ 9Cx) €27 (603
OL 12 eos™(2) + 4sx-8J3 SRT[g5

83 & 1205 (5 ) sarie c127- 873

T by a3 y
1K 3 cos (%>+2\<J37T_?.
ey






