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Time allowed: 3 hours plus 5 minutes reading time

General Instructions:

-
=

Total marks — 100 T

s Reading time — 5 minutes

¢ Working time — 3 hours

* Marks foreach question are Indicated on
the question, .

+ Board - Approved calculztors may be used .

*+  In Questions 11- 16, show relevant 10 Marks B - .
mathematlca} reasoning and/or o Attempt Questions' 1.10
calculations. o e Allow 15 minetes for this section

¢ Full marks may rot be awarded for
careless work or illeglble writing

Multlple Choice

+ Begin each question on a NEW page .
X 90 Marks

*  Write using black peh

#  Allanswers are to be lp the writing . Attén‘ipt Questions 11-16
booklet provided S *  Allow 2 hours 45 minutes for this sectfon

e
*  ABOSTES réferen_ce sheet ié provided at
 the rear of this Quegtion Booklet, and may
be removed at any time,

/

Section |

10 marks

Attempt Questions 1- 10

Allow about 15 minutes for this section

Use the multiple- choice answer sheet located In your answer booklet for Questlons 1-10

43
1. Which conic has eccentricity T?

2 2

" (A ?+%=1
.3
0f 2o

2. Whatvalue of z satisfles; z* =20i—21 7
(A} —2+5¢ .

(B} 251
(€) 2+5i -
(D) 5—2

3. Which graph represents the curve, ¥ = (x+3)2(x—1)3 ?

A : i
rd | .




4. The pol{momlal 2x* —17x* + 455> —27x —27 has a triple root at X =,
What Is the value of O ? ) e ,
1
@ -1

2
’ 1
(B} 3
{c) =3
oy 3

5. 112 =142 and 2, =31 then z +7, s,

c1 o1,
Al =i
W53

.

1.1
B} 44
()22

€] 443

5 5
Dy S
(o) 8 81

2

6. Which expression ks equal te, I xl dx 7
‘ . cos’ x

(A) 2xtan x—2f tan vl

(8) %(fsec‘x—j‘x‘ tan xck)
(¢} % tan? x—ZIxtanxdx

NOES tanx—2fxsec’ xdx -

7. What Ts the natural domaln of the function f(x) = %(x\/f L=tz ~1)

Ay x<—Toerxzl .
{B) —1=x<1

€} x=1

(D) x<--1

8. If &, B3,5 arethe roots of x° +3;;1= 0, then'an equation with roots

(a+1),(ﬁ+l),(5+l) i
2 2. 2

{A) 2 —-3x+4x-3=0
(B} x’.+3x2+4x+1=0
€ x*—6x +16x-24=0
(D) 8x*—~12x* +8x—~3=0

9. The complex number Z satisfies |Z+2| =1

What 1s the smallest positive value of the.m‘g(z) on the Argand dlagram?
A Z
( 3

5w

® %
2

9 5

Fis
(B} r

10, The baseof a solid is the region bounded by the parabola X ?.4)’—_}'2 and the ¥ axls.

Vertleal eross sections are right angled isosceles triangles perpendicular to the x—axis asshown.

Which integral represents thevoleme of this solld?
4
(A) 2= xdx
5 -
-4
{8) I:T(4—x)dt
1] -
4
(c) [(8-2v)ds
. ]

o
(0) [(16-4x)dx
°




Question12  (i5marks} START THIS QUESTION ON A NEW PAGE.
Question 11 {15 marks ) . :

(a) Find Ix\fmdx

In‘the form, x-+iy, where x and y are real, ) .2

18+4i
(a} Express ——
3§

{b) Evaluate

(b) Conslder the complex numbers z=—1+ \Ei and W= Jf(cos [_—:—)+isin (:i—r-]]

[ ST

_ sin x cos 2xdx
n Evaluate |Z| - . 1
{1y Evaluate arg(z) ) 1 i) 'rl—n;-dx
. _ . i -
(ny Find the argument of » 2
° F1
. {c) Find the equation of the nozmal to the curve, 312}'3 +4l}'2 =6+y atthepolnt {1,1).
(¢} (i} Find A, B and C such that . 3 :
| i Bx+C @
(P4 x4
. : {l} Prove that,
" {ii} Hence, or othenwise, find;
p cos( 4~ B)x—cos(4+B)x=2sin Axsin Bx
X
— 5 2
".Jt:(:c2 +4) . {il  Using the above result, express the equatton sin3xsiny=2cos2x+1,
{d) ' ’ ) as a quadratle equation In terms of cos2x

(it Hence, solve, sin3xsinx=2c0s2x+]1 for 0<x<2x

A partlcle maves along the X — axis, At time, {=0, the particle Isat x= Q.

Its velocity ¥ attime £ s shown on the graph above.

Copy or trace this graph onto your onswer page.
(i} At what time 1s the acceleration the greatest? Explain your answer. 1

i~ At what time does the particle first return to x =0 ? Explain your answer, 1

—(m} SKetch tlie displaCEment tme graph forthe panicie it interval- 0=7=9- e 2




Question 13 { 15 marks } START THIS QUESTION ON A NEW PAGE,

(a) The function ¥ =f_(x) Is defined by the ‘equation;
-2

Without the use of calculus, drawr sketches of each of the following, c'leagh( labelling any

Intercepts, asymptotes and turning points. -

n  y=fx)

o Y=r(x)

m  y= ﬂ%ﬁ
v y=tan” f(3)
v y=e®

{b) Sketch fhe locus of z satlsfying

) Re(z) ||

M Im(z)22and [z-Y<2

{c} Wrlte down the domaln and range of y = 2sin™* y1-2*

" Question14  {15marks} START THIS QUESTION ON A NEW PAGE.

{a} Use thesubstitutian ¢ :tan% ta find

1

Ju.5+tic',os;vc«l-'a’silu:

{b) The ares enclosed hy the curves y=J; ;md y= x Is rotated about the ¥ — axis.

Use the method of cylindricel shells tu'ﬂnd the volume of the solid formed.

Question 14 contlnues on the next poge...,




Question 14 continued....

: 3 2
Plasecd, btand) lies on the hyperbola ET"%:T =l
a

The tangent at P meets the line x=

{i} Show that the equation of the tangent 1s glven by b

{1 Find the toordinates of & and &
() - Show that QR subtends a rlght angle at the focus S(ae 0)

{iv) Deduce that Q,.S’ R, 8" are concyclic.

<

—a and x=a at K and Q2 respectively.

xsecd _'ytanf?
¢4

=], 2

Question15 {15 marks} START THIS QUESTION ON A NEW PAGE.
(a} Inthe diagram, AR and AC are tangents from A tothe clecle with centre O, meeting the circle at
B and C respectively, ADE Is a secant of the circle. & Is the mldpolnt of DE,

G produced meets the circle at ..

Copy the diagram, using ?bnut one third of the p,age,'lnm your answer booklet and

b B U
prove that ABOC and AOGC are cyclic guadritaterals 3
{i Explain why ZOGF = Z0A4C. : ) 1
{iny Provethat BF || AE ) 3

{b)

1 .
{1 tet I, =Ix"\}1-.r’dx for nz2.
Q

2n—-4

Show that: I, =-——1 . fornz3 ’ 3
- 2n+5 7 - :

{in Hence find 1, ‘ . 2
(e - Asequenw of numbers Isgivenby 71=6 T, =27 and T, = 61'_1—9'.?"_2 for n23.
Prove by Mathematical Induction that:

7, =(n+1)x3" for n21 . 3




Question16  (15marks) START THIS QUESATION ON A NEW PAGE.

{a} Show that the minimum value of ae™ +be™ Is 2\[&3

i a,b and m are all positive constants,

{b) A particle of mass 1 kilogram Is projected upwards under gravity (g) with aspeed of 2k

in a medium I which resistance 1o motlon Is -]—f-; times the square of the speed, where k&

is a positive constant,

{t) Show that the maximum hefght (H) reached by the particle is

2
o=Ems
2g

{1 Show that tha speed with which the particle returns to its'starting polnt

2k
Isgivenby V' = T
3

{c) The shaded region in tha dlagram Is hounded by the curves y =sinx , y = cosx

and thellne y=1.

This reglon is rotated around the y — axls,

i

7
~ f! 'l
!
}
e s
G . Tox

Calculate the volume of the solid formed, using the process of Volume by Slicing.

ENO-OFASSESSIENTTASK
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shon . 12 - con’ k.

k)
|| Prove that :
£0% (h YL — cos{a+@B)x = asinAx sin B
LHSI'»E Cosho(os B & giaASin B —i‘}os.ﬁxc'ase,u_ - ﬂini\xshﬁﬂ
= aginAxcinBx
= RHS.
AL 51939£éir{ % = 2Cos 2s |
@;3

= cCog2h + |

Eos (2-n — caas.('z‘B—!—l)x]—'T 2
L |

Cosht — los4d =

2 Cos 2o + 2,

cos 2™ ~ Jcostdn L

Cos o — rlLosz'Z':L - r\ & Peos2A t 2
L_ —

= 2 cogl W A &L

A cosZae 4 'éCos,ll-P\:Of

.

hence,

(:?.r:os?_-:r_-'+ 1\(«:«;511 4 l) = O

-1
CowIo = /'}__ or

-1

coa L =

?M

or 2.3 = 7

2 :_111‘/3 ‘411'/3 'E,:Ii‘/a IDTI"/3

'i‘r F
n =y TV Ny ST/

-~ aT,
st = Tr/g__l /Z
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N Iesjnon L4
T
() A % - _:}j_ = 1
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2%
=0 E=tono = /a2 “aﬂ/bh =0
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Quégtion 15,

| )
Join A0, af_ ®C

aS B0 =00 rocic

L oeg = -LCSO. ( crl"qu 0—03185

L.

LABO» Loth =90"

o vppost ke cr‘,ch

: : srdes}

(mdn *o Jranqm-\r o} po;r\j( of row 10 ABoC

ch’rci } is Clo \ L oC=¥o- 2K (anele sum
Sl DFPOSl‘l’e Qngles 1n L LBFC =90 o J

AGDE(, ore Sdfp'\PMM+wq ond

{onale ot $he ciraumberence &

-
| ABocl is a cyelic %Mad(f[afl'ﬁ’/dl, half the mg\e of Hhe cenbit va
Mw', Lago=9p° msq

L8FC= LiGE (9o-x)

(AO b a diameter oe Lise 'F(om

midpl o centie 16 Pu?md’iculm\ ond the allenole anqles
et (g e
O R ;. BF ac
L AGEC Ve a eyclie guad

0k, o‘p‘pos\"h’, mglu ore
Sup lErn(’ﬂ{‘owﬁ-
YoLdef = LoAc
ax’r(:tf or anqgle of a cyclic

: J
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)
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Y Wb LOGF s Losc=w
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l 'Lfne)
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= o of Agoc) -

@\

S

Question 19 con ™t
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[ Qu !6-Hor\ \5_con”d

,(1 = o T’L‘ 3«‘—'
|

Top 6Tne) ~9Ta-a 0y 3

Taid (n+) 3" for o |
Tedt n< | _ .
To=(141) 53

= dx3

= o H‘n'w‘\\g‘ given

O we for ome )

Assudne. .%rue ~%( n= K

ie] M= (K +1) 3X

where

TL = LT!C-] -9 T}:-z

Qrbq- true for nsk+

Lum Ho prove

T d= 6T ~Aeer = (Kt ﬂ),SKH

Tesil= 6T ~Yu-y-

= (ka3 X —"l[k(f”'ﬂ B

i
assvmplion

= 2 (e ¥3x 3% ~3%1, 24!

= a(eaD,akt e g'
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<
R CTAW LAY
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