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Directions to candidates:

»  All questions are to be attempted.(Q.1 to Q.7)
e Questions 1.3 are in booklet A.

» Questions 4-7 are in bookiet B

e Each question is worth 12 marks

» Marks may be deducted for careless or badly arranged work
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Question 1

a) Prove the trigonometric identity cosec— 2cot28cosf = 2sinf

b) Solve for x: X3 >4

. 1
C) Find J ﬁu{x

d) Find the general solution of the equation 2cos(4x+ %) =42

(12)
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Question 2 (start a new page) (12)

a) i) Write out the expansion of (a+b)" showing the first three terms, the general term, and the

last term n
ii) Substituting appropriate values for a and 4, show that Z(—[}’“‘Ck =0 (3)
kal
b) Find the coefficient of x in the expansion of (3x* - %—)B 3
X
c¢) i) Draw the graph of y= sin%, -2r<x<2n 8)]
it) Use your graph to show that sin g +x+1=0 has only one solution. m

jii) Taking x = - 0.5 as the first approximation to the solution, use one
application of Newton’s method to find a better approximation, (3)
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Question 3 (start a new page)

a) i) On the same set of axes, sketch the curve f{x)= log, x and its inverse,y = f™'(x}

i) A (xy)isapointon y=log, x
B (y.x) isa point on y= f(x)
Plot A and B on your graph.

iii}  Show that the distance AB is JE[(x ~ log, x }}

iv) Find the minimum length of AB

b) Prove by Mathematical Induction that

2x2+3%x2°+4x2 +nx2" =(n~1)2"  for integern 22

(12)
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Question 5 (start a new page) (12)
Question 4 (start a new booklet) {12)
a) A rabbit population on a small island grows at a rate proportional to the difference between
) the population P and 100, i.e.
3
a)  Find fcos’ xsin xdx 2)
0 % =k(100-P)  where t is measured in months
i} Show that P =100 - Ae™ satisfies this condition. (N
b)  Find j—l—,dx using the substitution x = 2 tan@ (3)
2 2 i) Initially the population is 6 rabbits, and afier 2 months it has reached 20 rabbits.
(x*+4)
Find values for A and k 3
iif} What is the expected number of rabbits on the island in the long term (B

9 A polynomial P(i) is given by {that is, as f becomes very large)?

Ply=ax® +bx? +10x -8

. . 2x
b) i) Show that the curve y= sin x and the line y= 2Z interseet
i1

Find a and b if (x + 2) is a factor of P(x) z
and the remainder when Pfx) is divided by (x - Dis12 (3) at the origin and at (E’I) m

. 2x .
if) The region enclosed by the curve y=sin x and the line y = po is rotated about the x-axis to

d) o,f and 7 are the roots of the equation 2x* —4x—7=0 form a solid. Calculate the volume of the solid. 3)

iy o+ ey’ @ c) Graph the curve y = 2sin™ g showing clearly its domain and range (3

i) (e+ 1B+ 1)y +1) 2)
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S Question 6 (coiuhued)
Question 6 (siart a new page) (12) b) i) Show that if /{x) is an odd function defined for all x, then £0) = 0 o)
ii} An odd polynomial P(x) of degree 5 has a double zero at x = 2, and P(1) = - 12 3]

a) A bullet is fired horizontally with a velocity of 100 m/s from the top of a tewer 105 m high.
. n i ;
The tower is at the top of a hill, which slopes downwards at an angle of depression of 2 What is the leading term of P(x) 7

The bullet fands at L

c) DFindnif *"C,="Cj, ey
100m/s
C
e S !‘f r 2
ii) Simplify w"C (2)

r-i

105m

1) Considering B, the base of the tower, as the origin, and using the acceleration due to gravity

as —10m/s*, show that the expressions for the x- and y- co-ordinates of the position of the
bullet at time f sec are

x=100t and y=1035-5;? )
ii} Show that the equation of the line BL is y=-x M
iii) Find the time taken for the bullet to hit the ground at L. (2)
iv) Find the distance BL to the nearest metre. (1}
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Question 7 (start a new page) {12)
a} By considering the term inx" on both sides of the identity (1 +x)%1 +x)" = (1 + x)*"

show that
("Col +(C Y +{"C) + e (°C, ) = 2C, )

b

A semicircle ACB has diameter AB 6 m long, O is the midpoint of AB. OP L AB.
An arc of another circle, centre P, passes through A and B.

(1

i} Show that if OP =xm, then sina=
X +9

ii} Show that the shaded portion S expressed as a function of x is (4)
YL (x* + 9)tan"(i)
2 x

iif) The point P moves to the left at 0.1 m/min Find the rate of change of the area S
whenx=3m (3

iv) Explain what happens to the shape of shaded area § asx—r e (H



COURSE
NAME

SECTION

QUESTION

.

SoLvrrons
STUDENT NUMBER

Sv Cosel
Mahs Lt |/
Yerys ?/@—04,'.

Al co0Sce O Deot 20 2350 = Zen

- <
Lfts = A . Zcos o cos &
I A ?Z//ms"é -—'guuz’é') . LOEES
5—%5 /Z%pé"t’gs/g )
= /= cos? @ ASen*6 s , VJ/“{‘;
= &
Str. & 9,({‘{'5?'/' 9J
P fo
[
. &)
= P &
— ARG = he
4) 2t g
/7 I o

XY > gt S

e LT ST SO SN 4
~
:z,(g,&-mcusj >0 /; o s
X o~ Y/t SO
et = =N
v ' -\
-/ e e ® o > 8T (5/
V)

'T ‘-,__‘/ N
1
. { ! T T
) Qfg&/ézd_%)elfzf / Vet ‘;’g
< ~ " P , ar_Th _ 2
g pra . v --,ﬂ —
COSlexsg)= T 25 g

4x+% = 270z T
T A it A A AT



&2

A- -
a,)/)(?,-f-/a)ﬂ‘—' ﬂga,"*L v a y f”(‘;cz,”’él’vt @
A=k

- - nC’é‘ 66- _ ® ’7("? 66

v
/1 ) - . 4 . ” &. . ! /o T
Then ' L) C_L/‘L)/ ¢
= 7)™
h
- = h( /*f)k = O 2o Alzy
2ep £
b) [ Byt 2 \S,* -/3:,”.*-21'3 )g. :
. 745/ ~ . - , v
= v Bar) LN e 2
] " -~ ~ - .

Q/gt) ~3& =/ L
/6 - Sk =/ o k=3

L ekt —C 3 0
Frrid - ("4

AN - = &

-1
OO205
/OQLJ:_ m§+x+// P_Ka.s*/:mw/
p’ 3"’:‘/?\5.’—5—‘./ p//_‘é}.._._,._-,ms-
= oS & et
# o mos - HEO 2T oy
. . /-4‘9’_-/. .

.

'\@.x)// P R L
N “

=T R
~ /\\ //l @ D= \) ,3"'5‘)1'*‘(_3”‘;9 -
=2 Gemy)v
2z e oy
=3 (scdogen]
.D — 7 3

_JZ#I"\ ' [N
;.Z::;: :L/i\-/x‘z) 70.%&‘1»“%- . e L )
‘/
, 8 = /-Jo, f= it Aty %
A4 5 [ ."q /) fz;" «be
b) Tmt_;{ab;w—z.
Y mS: Skl QS = Ixz” v
= & = 4 < et Aot = Lo
Aitrime. oL ;/io—;b 2 = £
22t w2t ... Lo Zé_/=ffé.-/)2t~ );/
Preve _0,9{04-’ m,:;aé«_/
Zxld #3x2* oo .. /A‘«/)QL-; £ x2!
Lt = (-pyDEu(les \*
— & ;
= 2l 1/1//
'''''' L= & 25 o Rug

2. TR 74» bk (oo Ve poke &,

Y



- {
- + Lo = d43>
B L o oM
o (2hy)" - sed’s
Z 2 et oS
“/ %ﬂ-"é:“‘):y" —
= /, . 3 M 2— Sé.-c‘a-é QLQ
42 (BT
e / 2-/%"/'6 @é@
= u//?” ses 8
77
= Lt < o dé@ .
< e B 2
o fcos & =28 -
=
R . » ¢ 2k o
i . 2
-
= 75 T ha
= -——‘z—(_:“'..... <
Tz

&) )
‘ r&é&} —-—-¢L3~céx"+/0x_—£'.
Pl2y=0 ~Ea r b 20 F =0
Pl =12 & + h LI ~5 T2

S ~Savtbh = 2 Lt = — /Y

—2eerh = 7

2a. = -2/
- X ==~7  bh= =7
df/} <rBity= O
NB"""BUP-J—G(G)/:""E‘ = -7
<ALz 7 -
LY 2

/) ng‘,‘.,&?w”p’if_—. .@Cv"ﬂ +,H"—-2r§ﬂ VL)

= 07— 2% -2

v
p

= by
7

7) CQZ':‘-’QL//AJ-//.} z&:’yvc/) = o Rp s (04,,9 ""'z".:”f/';‘-}"’(/] #(AL B4 L) - f

= —2 e ]

/)

-

2 ‘:/
= £ e




//{/ — b L ran /7\

— = AL LT

Js
A
' (/) /' P= A0~ i
7

Liigte dP g 80750 RS L 100=F) = t[/aa—za-ofk*j
il ; ’ - b Aa~kE

dezégiéea —';-—_f - A (/&0—@
, i '

—fe &
P 100 A"

C}(} 49(—44::.()1 2= 6

g - /60~ A’ s A =P l

M’%F:’Z‘J

r

e 22

L0 = 100~ 94 2

— 24 5O 1
S ‘é = -_'0-(’1
b= 420 (50) 2 +0-0806 |
“r/l
e -
Cﬂfl ao ’é"?w_ - —90 o ’D__-)/@'O .
q?_a/,eaf_ﬂﬂn& g, LD ;
= 1. - =
2 “ C/ 77 g
CL‘VZ@:CZ) —
Do s Tiwg Q= == [Trut —‘-(0_,0)-(.0
M}’i—,}_}_
? /= g’ia‘b—,t Yorleed. / = 22X 3 Thee ’.'/‘:_ /

b i) l\ﬂ/ & _ o3 28 = [~ Zsule
] - Lot = i\/( —Z20 526
o)
1/ z 7 -
.1[“7;/ Az 0% veslsifa- ey o

Z‘Z: - “—-l:‘ '%
r-??‘/,//,.wsj-_@)aéz - Cene -
- T ; Vel
J {
X
7 Ex— L G | — core
0
i T - T
L L/ v 0)-~(@ O)’J ez V= Forte

T
‘:""’7‘?- - ';,ﬁx?'/‘w/lxz.’.-
s - =
. n*_wm¥T _ 7wz
I A
d
I
d —f e e < /

UJ.].




e
i

@ 4 ()/y#é¢971f é

aj /) =z = O ,é“:-/O
b W
X = 0' :-/Oé*cb
7> </
et £20 , %= [00 oA SO
7. i C'_,J = 00 sl (’(‘: = O
j(_’lj = /00 4/. = ~/0¢&
4
> = /&0&1‘-(,3 c/(/ - _L_Shél-f—c/
28 E=0 X-= 0 a1l C/II':—/OS—'
r <7
e e o /DO & G = —SET OS5
74 ~
) —Jacticet gf 8 0 Hom(T)w -/
AL nnw., W-&vw?/u £o,0)
. L -,cé G =@ = =/ - @)
7 & = -
o= D Z
[
Ml Gz =X e otg /DDE |, =S ETlos
4 - 74
—SE e (O3 = —r00 &
SEE- 00 & = (08 = O

L =206 -2/ = O v,
(-2/)(ler) =0

e b2 2/ el Ezol tgnsre -

Yakss oD/cac Ko AKX giscensl

AL =

/{2700 ‘r@s00)°

é);l_,zj/@ﬂ L2 et ap «—/1496)" -ﬂ’f:{)
Q?./@} =0
: - _4(/0) = O .
0‘-
) ) G =2) " 2)T
o) = 12  _gn A 0" J} [ = /2
' : f?A.:-—/é_
________,Lag‘_@._q 7N — “'__?'.,,S_‘
: 3
AR }.7/1 = ﬂ/
7 ""/;‘ fr.
do o 4
n == /y e 7 = :f-:r.l-,:l"'/ -
2%
/l) n‘CJf' 11 A Fa
/ - = e —;,'- e
U AL (rr)] Q-r+/]I (rar)!
(7T=7"7 TICHE T kf.r//’//.fi’
- =i/
Na




(-L/,WMH_S = C/;L:c)"//ﬂx.) - ) G . | bg Lyptte Reate | Ay pert & L2y
—— < . . /"
__:(nc{’“.,r_ n(; y t T NS - n(y L >t 2o oL = ,__’______id_;’__ )
y o » O G - (= —
Totain —tan et ' ; 2 SAAAett  Spta =
. Seusel concde, — [ Stofor - Vot ct o Ce )
HC/. .ﬂ( }C‘\" 11(. ;1( x_h . /1( nc' pd'ﬂ’/" ' ' ‘ 7
T 7 7 —— - P
-} 2 - _E_fl — ;A/\Jog -~ ;ﬁx éx Do
: -
S SR A = 17 . 32 = o fimy) I« -
A fad 2. 7 > ra 3
Yo = 1
At ’JC = ’7(' <n s e = i;"""- ~ RBo — fz'z-..«..‘f) '9144‘,”7_-?.} S = W = %
I ey 5 7t ' 7 =/ . 3
i o, | -
Cosff ef =" ¢ - i
; h L ] T 7T = 5
ARl AP A R | - — K
~ <7 | AS o 3 —]/xnd) [oaEy) T3X 0 v L 2,
: L =z G =0
O s ~- | = 2= [oid) F2 2 s 2xveTF)
g T FL- -
Vestgr, atatl X ez A" G , 2 =
l ' BE [ r— o + R 43— 2y MR P
;/' g 55 , — P —— 2:[:-@1'344.", 3
T P= 7 T I Ty - >
N u e e R (C ) = T
~ 7/ ~ - s ~ i ol S 4S5 | Ax
- - cw =
N (b - Dfen 2 N[00 1) |
. ~
a¥s=32 = &~ Gt / - & “32',7,—
I ) /o
— /2 =37
20

(¥) _as 2¢=202  arc —2 ’48—, ) g Se&u.'c:tfd.ﬂ.c,tew






