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DIRECTIONS TO CANDIDATES

. Attempt ALL questions.

. Questions are not of equal value - marks are shown

. All necessary working should be shown in every question. Marks may be
deducted for careless or badly arranged work.

. Board-approved calculators may be used.

. Each question attempted should be started on a new sheet. Write on one

side of the paper only.

Question One (17 Marks)

i) Evaluate the following integrals:
2 - tan*x)dx

2)

b) | (2cosx - cosx)dx

Oty [ Oy

ii) AP and BP are tangents.
O is the centre of the circle
Copy this diagram onto your
examination page
Find <AQB, giving reasons

k % iven BC=PC =%,
Find x, giving reasons

(leave in exact form)
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Question Two (16 Marks)

i) a) Differentiate  sin x - x cos x with respect to x.

b) Hence or otherwise evaluate
g

2
J' xsin x.dx
0

ii) The point P(2ap, ap®) lies on the parabola x* = 4ay.

The focus S is the point (0,a).

The tangent at P meets the Y axis at Q
a) Find the co-ordinates of Q

b) Prove SP=SQ

¢) Hence show <PSQ + 2<SQP = 180°

i
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iiiy Copy the figure onto your examination
paper and prove CDAF is a
cyclic quadrilateral

C

Question Three (13 Marks)

i) By letting t= tang or otherwise, find all the values of  in the range
0<@<rz suchthat 2sind + cosd = 1
e
if) Two circles touch externally at C. The circles which have centers P and Q
are touched by a common tangent at A and B respectively. The common
tangent at C meets AB in T.
-{_2 Lt
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a) Copy this diagram onto your examination paper
b) Prove AT=TB
¢) Show <ACB = 90°
Question Four (18 Marks) N
i) Solve the equation 2sec’d - 3tand =1for0<@ <2r
Give your answer in radians correct to one decimal place
a”
" . —y? L _
ii) Consider the parabola y = x e 144 2uk ) Lor Z ]
a) Show the equation of the tangent (/) to the parabola at the point £ =
T (t, %) is given by y=2tx -
b) Show that the line passing through the focus of the parabola and
Zx? perpendicular to (J) has the equation y = EZZ{X—
aa - ¢) Hence or otherwise find the locus of the foot of the perpendicular
from the focus to the tangent to the parabola at any point.
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Question Five (18 Marks)

cos X - cos(x+2y) _
2 siny
if) By expressing /3 cosx - sin x in the form A cos (x+a),

solve the equation VBcosx-sinx=1for 0<x <27

] Prove the identity sin (xty)

iii) TA, TB are tangents
<BAC =<ATB
Copy this diagram onto your
Examination paper
Prove AC=AB

Question Six (18 Marks)

i) The length of OC is a units. Show that BD is: asin&tan% 6Snb. S5-6
2

i)  The tangents at P (2ap, ap®) and Q (2aq, aq®) on the parabola 6
€ o

x* = 4ay meet at R on the parabola x* =-4ay. )

Show that the locus of the midpoint of the chord PQ is 3x® =4ay .
(You may write down the equations of the tangents at P and Q).

%_/g: 40+ © /3
"R




S.CG M-S

Gbe.s‘)éo.‘ﬂ Z_V‘o
() a)

%7[\(!)_-3“;7:_ — 5. cosdt

: {V(,c) = cosx — (. cosd —x.(~Swx) @
i T O, S e,
'Z = _ -
= P
b) I-‘—foc-:c.\;)c. o = :['_c.,;,g - x.cm-x]
i o __ °
[sk;—’;—’; - oz - Z—o ——o]
]
=

@)
. ! x*
() a) g =

[}

: = ey T 4= aa
: . 2x (af Pl aet))
i Goo

-2 ey
Lo 7”‘47““’”52‘7’7‘)

Foom T el m2eed
= TR
o~rto of @ o — Axe; ek 2¢ =0

-
@(0, ~=F%). ®

b Vit s@ = |a] +|-ept] - aeap?
Dok SP =\ Conp-0)* + (“f")L
= ﬁ“/" -+ a—P -2-9'-/’ T at —
=a\[/,u+), 2.y = ey (f’w)')

: S& = SP % @
) Ia a PSe
i sS@= S/ [’.;5, rsoscefes A )
.. <sep - £ SP® .

Aene, 4‘7/e S o) A Ps@ -
> LPS®R + 245p = (&0° @

(1) «)

(i)

@“540 3

256 2 %
/25 = 2™
x = g/2

12 D e 2O OO0
2 OJE Z
r’3
(2 o) o
ﬁl —[J‘eo x.-()).féz-
fz(z —seetx ) .
C?)c_ -kwx,z_
V. /3
v
T %

”
?—
b J-'CZcos"}_ —cosx ) .olx.,

©

"'f (coslx.-f-l - cosx) oba

(o]

™
v~
+
tly
s
-d
°

LPAC=LPBO = 95°
P (/‘ad:;' 0¥ a Llrc)é reek
Hoe K a¥ P0°
7 o L a
360° — P —P0 -5
(< Svme of alqyaa//
<408 = /2£°
<hes=64°(f <A08 —ongl =
Casbe #5 a/uuZa 47/‘
ar i evineraie oin
Sanee e

-

n

LAOR

—N

v




)
N

\

'-/ 2 Ssen@ “+Ccos ® = / M

e Y L

< y -

—>.2,,._,,) (=t e =eeT,
A" Aocu -r";e = s
@t - . ~r*
“ (1-%) = (r+v) Cor® » =2
2 A

Gttt g™ = rrr >

o = 2
< A =0 /f.-_’_.
e e & .
Aaiz-o /(ilw-):—l
: e .
= =0 22
24 2-2 ) otoor

-~

ty

=17 &.

@) R7F Ar=78

A7 =rc 6)4«7&-4/4@‘,%///‘/6:&_.._4_—,6/

78 = I C
S~ AT =T

r
~

)

/

& %fst—r-cr ST Hew A,C ouw &
e Circle cemtop T oK /w(«/.r P
Snce < SFCcB  uf Cur MAe :t/C¢m/},,-

s Corile coosi o mrere AL
/)*/"\-ggl <Az

@ S O -
Crec e o
= pc° (07/’? sor NM/— ‘-,,g/ ~F a

f o, e
>

’

J

/.2/

iit) Copy the figure onto your examination
paper and prove CDAF isa
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C
£
covnezase (ShE S
AReoD
LCFA=LABG [ex2 of
D > cqeld quovt
ARG F -~
Now LABE + LABG—=1L D
Cslwn/.al
A “""Ql"')
L ZLebA +LCRATID
. CDAF
oL c:jc(t.:.. 7’-”-“/
o 7 ’2
Cr C uL/)a:/ °
E B osife L=
rV/V/M*Jé‘Z—

®




—— e momeada

Y i) Lsec> -2 O =/ T === amzzol -y
s TR -
. 2% 200 -3»6‘.9 —s=o. ) T
- B
(246~ Yo —1) 200 Srem e
ke s s, e =L . é ' )
A _7_’_‘)_{4’__-/ 0-452') 3‘4.%- SP

%‘4 /‘/ra /‘5:0:/0 /} I

= .u' (>=-0)

4.,{3-/(- — Lo

D SN+ 2o = o+ et
2x(W 1) =4 (4ury) =D 20 =4
= T n
2r s
=2(L) -1
~1 Loes i )c-—aqu.i'

- -

.:=>.

ol

4 gemx cosGeerg) i) . _
2-S

L«.S, Tcesx ~ ¢ cosx. ce:i:.Sl'i. S-M.?—S—z

2 S

T T G e T Seesn S Tty | meiae 2 sl resn gy T

Zsi p— —_
N Y
o i ““;‘—w ToEe. 2-Su ! s ic-v.)c'z-:wo-fLo:'J -
T —— — i —
Z-J'\-\—-\J N

= Cosx -’“wa, — Sl Co:<7

= .h-.,. (:g—eb) ~/2_,,(_g‘

25';-\—:3, ((o:,f :._._,qa_ - :&’(ch:v)

ey V= cosse - Ses 3 . ,1-,‘/(/37‘,7- = 2,
Ao /3COS"- —Serie = LC.{?—LO)?L - -,:u.;.x)
- - T
<aF ca.raC’-—l/é ,I‘-.\.: ,(:Zf
I/Jco:&_ e = 2 Pcang - -
— Cos ()C +3Z - <
Ao Beosx —sllie = [ =D Zeos {'x,._sz'_;) -/
s .
cos['x+-67') = ;
7T = 7 S o L
cos 5 A Cos == 7.
- ~Z =7 = = =T
>="% 52 % g TR - —— -
K o = I k= 2T o B X
3 B S e e -
xoZ 2o
- €, 3o - - 7\..__._____




[ foof~ Tsm A . {

6 Mow o Aoc s: uo: cf/tl‘
i) The length of OC is a units. Show that BD is:  asin6.tan 3 bore o g fes _e_

MewlO CH= 90 -6

.. Pt .
Q}/ - n oS - -
’ ) /r . .“— - - - ’u)‘ 6-(6 =99' [4/;1 J‘e‘-u.a,-‘:lc)

‘L LAco + LOCYH)+ £ 0c8 =50

L7AB< 2 TBA [Aa:e <r a/‘
1507 A

= £ +9-0 »<ocs:90
[ L - _G'f

=78 ..
eee—————
(??_tf‘a/)é‘z% In aocCd Sl = 52
(-9

CO= asul @

c XY Aov, crrs= chcs (<~_¢~_~’4~.&‘.r3) :
. —==——_-
\/ In a cbs ? - D
2 - C
LHh A THE LA7E+ 2y LTHA =/f0° -
Zpn

CPBe Qs F B

Tn 4 gEC LBHC - L.p78 cf7) _
At gL = 2P, % M_J . %WU ya
N e R . ) St —ge
e, LAcs~ 2B C P[]%V) Egn o fget arQ
Ie""{' AT~ rc [J«fe < 5 u/m' 4-&2...,/) Q(k%a‘ﬁ) 7—’7" ’Q'VL-
IO.l‘I) _';5:._ :(szil) _%_—_2 - FL"'"—"’ - . (o = et %K
- 6"”1 7’?‘1/ - / \ ‘ /z-—afo":.?n —a?‘,
- _— .-\.\ ' - -%) - vk_ k=
C,*_'}) 3——-@:1") - Q/' //’ N.= a.(/Z)
- 23007 > oa 2 g ) o
“%ﬂ/é/ ) M( ('-( +- 3 L [ oty ‘)) -t 2{.3-3 = 37CL Co_waﬁ (QK/"'9)) W}
' i P '\ i ‘7—(? 1\/ gw,zgé&:am ’jc',""é;;a:'a_;.
R T)f_- = io+4l/ ?_% ,—, ,] < Q-)?//-e?,)z- = 4L 052 . @
vt )L ' G ZAB L 7 Sl (/"ff/) *‘w/‘ c.
—= TPy > 2 —6pa, (>~ L T T
AN 63 i/ / -—:) I‘:V C%/ Aows M/} - &;Wﬁa% _ .:_644_9/) i ‘V""::'}"—
- ! &0‘. 2 = q - 3-\ - T . oot re s . imee coe see s e - e S g - _.; ‘0
) oy ) [ oy T e e g
a-éo___ 3&. = (kouj-l . ) L . _

“* (P*w) f_”‘y*lw ORI v s
L ] —b G :'._T}':x_ —— X /..f_'?«__.._.___.__,, o __
B e
—. i A Tenrey | DY SR e
_ 2x 7—7&_"\/1_ | e e 37)—-#6/-7, F%(:-ﬁzﬁ(’

e e e e ———— e — .-



