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DIRECTIONS TO CANDIDATES :

* Attempt ALL questions.

* All questions are of equal value.

® All necessary working should be shown in every question.
® Full marks may not be awarded for badly arranged work.
* Standard integrals are on the inside cover.

® Approved silent calculators may be used.

* You must hand in a blank page if a question is unanswered.
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Question 1

(@)

(©)

(d)

(e

Using your standard integrals sheet, evaluate
2
Jo
0 J16+x2

Evaluate lim w)
x—0 X

Differentiate (1 +xM)tan1x.

If P(S, 6%) divides the interval joining 4(~1,2) and B(3, 5)
externally in the ratio % : /, find the value of & -7 .

Using the substitution # = 3x? — 2, find
| 2=
3x*-2

Find the number of permutations of the word

HALLELUJAH

Marks

Continue next page ...
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Question 2

(a)

(b

(c)

(d)

Using the expansion of tan(a,— B), or otherwise

show that tan(-15%) = \/§- -2.

(i) Show that sec?20 +2tan20 = (tan20 + )%

(ii) Hence, evaluate " (tan2x + 1)%dx

NA ooln

In the above diagram, EC bisects LACB,
and FC bisects ZACD , prove the
following giving reasons for your answer.

() LAFE=/ECB

(i) EF is a diameter.

If fix) =log, G—f%oc%’f) , show that

f'(x) = ~2cosecx .

Marks

Continue next page ...
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Luestion 3

(@

A silver wine goblet is formed by revolving that part of the curve y = x*
one complete revolution about the y—axisfrom y=0toy=6.

(i) Show that the volume of wine contained in the goblet at a depth of

3
h cmisgivenby V= —2%@

(i) Find the volume of wine if the goblet is filled up.
(Answer to the nearest cm3) .

(iif) Wine is poured into an identical goblet at the rate of 10 cm?®s~!
Find the rate at which the level / is rising when the depth is 4 cm.

Marks

Continue next page ....
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)
D C
20
F
A4 E B

In the diagram above, ABCD is a square of length / .

AEF is a circular sector with L/ FAE = 20, radians .
2
The area of sector AEF s given as -12— square cm.

Show that :

/

—
cos (f - oc)

(i) the radius of the sector is

(i) sin20+1=4q.

(i) aroot exist near o = 0.5 radian: for the equation
sin2o+ 1 ~4o = 0.

Using Newton's method of approximation once,
find a better approximation to o.

Continue next page ....
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Question 4 Marks
(a) Prove by mathematical induction, or otherwise, that 5

3X44+5x5+Tx6+...+(2n+ D(+3) = B@n? +27n + 41)

(b) (i) Express /3 cosO+sin0 in the form Rcos(®—a) 2
where Rand 6> 0

(i) Find, in terms of 7t , the general solution of the equation 3

\/3_c056+sin9= 1

(© Two boys and four girls are executive members of a Charitable 2
Organisation. For their annual photo shoot, the photographer asks
the six executives and the President of the organisation to sit in a row
with the President in the middle and the other two boys neot to sit next
to one another. How many different seating arrangements are possible ?

Continue next page ...
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Question 5

(@)

The points P(ap?, 2ap) and O(aq?, 2aq) move on the parabola

Marks

y2=daxand p+qg=2.

(1) Show that the chord PO makes a constant angle with the x—axis.

(ii) Show that the locus of the midpoint A/ of PQ 1is part of a line
which is parallel to the x—axis.

(iii) If also the point R(ar?, 2ar) moves so that p—r=2, find the
simplest Cartesian equation of the locus of the midpoint N of PR,

47
(b) w |

y= cos“lxKk
2

The diagram above shows the graph of y =sin""x and y=cosx,

(1) Show that the coordinates of P which is the point of intersection between

. 1 =«
the curves is (——-, —J .
‘/5 4

(i1) Show that the tangent at P makes a y— intercept at O , where

the coordinates of O is (O, %— 1) :

(iif) Hence find the shaded area between this tangent and the curve
s =1
y=sin"x.

Continue next page ...
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Question 6

) . 21?
(@)  Find the largest coefficient in the expansion (2 + —f) .
(b) By substituting 0.01 for x in the binomial expansion of

(©)

(d)

(e)

(1-2x)", find the value of (0.98)' correct to four decimal places.

nir2 _ 2m-D!
-t (r=Din-»

Express as a single fraction.

By means of the substitution 7 = tanx , or otherwise, find

|t a
1 +cos?x

A particle moves in a straight line and its acceleration at any
time ¢ sec is given by

%choszx—l.

If the particle started from rest at x = %, find v intermsof x .

Marks

Continue next page ...
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Question 7 Marks

(2) g

0
—>
0 X

A particle is projected with speed 7 m/s at an angle of elevation 6

from a point O on a horizontal plane, and it moves freely under gravity.
The horizontal and upward vertical displacements of the particle from O
at any subsequent time 7 sec are denoted by x m and y m respectively.
Assuming the following equations of motion :

¥=0,p=~g;, x=Vcos,y=—gt+Vsina
2

(1) Show that y=xtan0 — %{1 +tan?0) 2

(ii) Given that /=50 and x =200 and taking g =10 ms™2 , 2

: 2
show that y =45~ 80(tan6 — 251—) .

(b) The particle has to pass over a vertical wall 25 m high at a horizontal
distance 200 m from O . Deduce

(1) the greatest distance by which the particle can clear the top of the wall. 3

(i) the possible values of tan@ if the particle just clears the top of the wall. 2

(c) Using the following natural number series 3

n n n 2
Lr=2(+1);, rt=2a+Den+1); L= Tty
r=1 r=1

r=1

Express X, r(r + 1)(r+2) interms of » in factored form
r=1

End of Exam




ceM  Fwai hial HsC 1999  oct &M 1 3/

due stioN |

A.) )’* [ o (/”(ﬂ*m))
e Vierw - 4(;&/—_—)-—/,@(1//?')
= In [ou&f)- In 4

zsz" /-/-VE'-
In =

. [

57. Lo Sin3x £ fanX

———, - - ———

M= 7 2

= bm sin3x x 3t TRanC
N—Do 3 P

- secex S

ey o (1) T = fanx (200 # (%)

3 Y G

= 2ttan 5. /

D s k(DAL B ) A(2)

I<- ¢ = k-
S-S5z 3KtA. 3kt fok-4t

L&k = gL i 3K ;‘?“(
€-s0 sk

L= K
3

N

”
-
- -

n




_ <
; M’“)
L =
=
_ o
=% 2(/”7 *C
/- /o'{
L =
203/ 5,
Queston 2.

3
~
4
-5
\

2 I x
V3xz-, -

f

&

R
i

- ’ —
=
\
/L,
s
R.T.P
5 5 e
D Sec?
C28 £ 2ran 2@ =
Lre |
= L 4 a5
Cos22o j‘oslznw
20

LA At
oly N
= 6
ol *
| O((,{ = 6;( G/’L

=2,

/- ggkgzacosz@} n

oK




..3—-
e szzaf ;2,/m42@ 7‘—/

= Sec*20 + Rfan 2@ Mé&

Sec?2@ + Zfan 26 = Cfaﬂw"fO /

S (Fan20#1)°

~

o) ] ( ban2x +0) d’( T jé?_fsf’?_uzaé -+ 2fan .

—”’ . - o -~ s e -

, o | B ]
- /75 Sec*2x + 2 Sn2x du = (Eifzmzac ln (Cos ?\))%
Cos2 " T R
A o o i e
;@ﬂn{f-/m@os %’{7.. y 3 n 3_
. ' - . e - . a .-/‘ ) ‘-I. . [pa—
C(£-n (8))- (Fm(2))
/(/VL{-'/V\I/Z>'*£ 4 (/M/—{n2> -
- 2=

S
ry

-~ [ —-—’-}/LZ- ~-Z--m2 B -
Y 2 = ‘ 4 .

. N 5 2 20
= (=V3 _ ¢ 2. = E.L [},_;/,3-//(?,) z(/‘VS =)

| s sance seqaunt axtencled fo Fand C
. ) = Ch M ’CL fS S\aV!A-Q. ) Dur o -
S ) < Aafe = <ech (ang s s

Smobw? ov_ e Sauss. arc

LECh = CECB (givn ofe 7bsed3 <HeB)
. LAFE =<ECR-

-

- ‘,:- ; d
i) ket <DCF= p . oyd ale @ <A CE and <EB =X
| < OCF= <K Fca fFC biscets <ﬁ-CD/ —

o DeFt< Fet = 130- 2% ( shaight ! s = (80 )

Zﬁ;/% —2

g=go-%
Peowemem—
w. A ECF, <ECF < %/PC€T< FC/r |
Nowr, wo(#/,{, z K+F0~oA ~?o

s L ECF- C?o”

£ olamats C 4V7‘”Qw =




2 FO) = Lt Cosx o — o
e S :

= In CrtCosx) = In (l=Cosn ) |

f ’([7’ )_—-— —\/___ > -S/n?( - / ¢ S'/‘h,( ) e

~¢ Coi’;l . ‘ /"“COS‘X

= [=Sint N\ —/Sinx B e
»/+6‘037( /*Cvsx> Ce e e e
= IA (o) ~ Sin¥ (4 Casn ) | o

o /~629§2
= 5//1% +f S’ma{z‘ésx - SinA --ny(fcw( e

Sin?

R _‘ j ;x‘/ | i
L B
‘L B e e -
v= 77/3 Vg~ oy t7(§£§>k - -

f/D Ve RIrx6 2 = Zlem > CM&QS?L cx«w3>
3 ~—————— o
(il dv < ocm )
. sl | — N ‘ k
Fod o




pooa o

2 e S| 1) <onF = <Bhe (commeap @ of g
<PAF =0 -24 (nrgit<=t0°)

2

, L T 4T«

5 £ .
ﬂowf«% QADF,  Cos (45—« = K

e o ———

it
AFvadlne of cooher. - Gos(Z )

- Mﬁe’“” P
Cos (G ~«)

Sinzog = /&,go« S;‘ho!) *
e am—— < - - -



/ - (Co;)ér;zsfnor@swﬁ){‘o;) - 200 -
- o

/-— (}1 —2SinXCos o ) = 2K

2 —| + &Qnot CoSX = Lol
o (+ KSinotCose = &of
Se [ Sin2a=ler

it At PIX) = 57'7_.20_(’7“/“4‘?”_:9

P o) acosre ~4f )
_ < plros o L
A = -5 (o0X) 0. 4659 (49/’)
P (o-C)




CQUESTiIoN &% e

Jet n=1. ’ :

hHs (240)0+3) = 3= /

RHS L[ 4were) = Lx12 =02 stas

sm,oz.

sxh +Sxs+ TRt .. (2&41)(x+3) = Lo [(FkF+2TRIE)
E-T.P- ales tue for nekbf ¢

XU A TS - - [M"F‘?’)(/Cf‘“) = .."%:.’ [4‘(kf) 7‘27('57‘“’)*%.".)

(4&27‘8/< FAE216 4274 41)
| = + [45L+55/<+ 72
SR-T P BXU o (3D (kr4) = 44,;; (4£J+3 k;'-l-7j)

hH e =
TBAHASXSH ( &/6 f/>6t+3) + (su:+3>(/< e [l 2T 44D
© [zwg)(k#f)

<k (qEra761%) +6(EIDETH)
/ -

= 4Edfocrt e t 6 (RETH 11 F12 ) 4k 339K tI01k +72

/MM%WM | o (ErD (UErITETTZ )
~wg o

s
of hes b wik awel nslh B cvkoo fit
b ohwe e meHIE 2, Msared ol se
kb e fo all posifine indegld, w.




-8~

5)./\) V3 cos © tSa®© = plos (0 - )

u o = (®SO Cos X s;ﬂ@.smoc)
\/—-: Rlosed  ~D

! = RSinct -@

- VI = 2

S VBGSO F SuQ = R Cos (O -7
6

~—————
) Qs (e~ y =y
Cos (@-—ZT) .':_21 < #

. /e .
O -7 2 =) ¥
O sl ) L (80 () 4 -1)
3

-7 - anr =+ 7~
3

O = ,..h_‘f?”m'r T _/7/ .
3 €.

T e
L@t hrg 3 e !

L /@9/ ! (é‘+3~f{mv+5+v}(v.’




QUESTION 5

) 72.:407@,, »
i ‘i'[(; ‘% 'ié‘: y %éj >:2:_;
,7 Crod of ﬁ(.az/a’;}'z«fz é (é‘sfl/ g = %

o *—_:, o .
| 2979 e

4 CoepICarp)

Cprg. =) }
. ;" c(f.}m.o.,d o/[/’@.:: é r_‘;{ | ’

het @ b augle PO maks wih N-0¥b
g ‘/MCQ;[

- . - @ maokes Q CON'S?M%(L

et A s




<
]

2.
/I\’

) 7" g * (gq_?g -—2)

71;4423L L
a

7):.4“ ( ‘“)

—




B T e R //, .. . v B - O, -
> ) s‘ -@ PR - . e ——————

Sin~'X = Cos . - 7
SnTIN — cos ™ x =0 |

. e
bt S X oof e/ Cop ™! 5

>~

L Ineao P T e el

s A

”

- A8 2o e
: - S

S loa-p) = Sipo @s,e-awrsm/s

T G Vv > 1/ f~of 2~

A= yx* =

2%~y
ZNT -1 o |
2ot .
A =L |
| A= =+ y
. —z. / '&% (?(79? ble M)-valie Ofﬂ >o)
: ) % | sk : _,
2 CO :ZLZ
-7 = 2.
F= (4 Z)




-2 -

~
fole s = Sin” 'll) .43 ,S-’(M

-] - [

= i (cey)?

‘ 2. v
= ‘\!‘Z_(—Cc@.ﬂ’f%c) = [*«/Z -
# v “
& 2
= as2d2 -
\(
i ?VE’V u

QUE STION &

R T ey

. ‘?C (Z) (2 f'/(x)

b7 Ty

Fov //:w\?,L.SJ , {/oe,ff_; N

o4 Teri > Tr o«  len s o .
?C {4_7”‘/’(//") T )
. /Q{)W(/w’q z S, L

Reic, » &~ ', N -

@ -0 r’ (o - Cr-1)!
(9- ,f) rl < (ro- r)’(r—i)’

a- Lr(r% Go-r) C8<7) ! @/

ros o

}/‘_[o.—(-y’ o ) 2r -0 S

2r S o

rs 8 .
o= 5,4 3 2 Lo % / )
MM r= o
T2Te 27 273 2T = T h s grenkest Sofl
- e 7 '3 / “f 7 3 4 z 7 7;— /; Cce/{ﬁ. (7:. qcé ('2)5(2)5‘ é[% S




B) (=207 = C 4
lot X = c-0/

Ci(- 0-02)° = o.

nly-=

¢)

-3

98

- 2 (n-1D! =

"C () UG Gt

“C Ga)
S e

o. ¥t7 /1 (qd/’?// ‘

Cvi—r)! v/

G~ (n-y )l

nlan~( ) p* ~ ZV(M—l)), =

G-r) ! rer-n!

ACn-1)) p*

-~ 2(u-1)/!
Cr-! Cn~v))!

- "CM-—I?.' [nr—é:{
Ca-v)! r ! Ca-v)l v {
. Ql__,)( (,“/_2_)“ e
Ca~v)! (ro)!
;)
y . L
[ /__dx ¢ =t mante
| [HCesX ;:_e = Sec?y - >+ = Secix.
2 x
_ _. Cos™x =/
L x ot dot = dE Cos™x erri
y - o -
t*7/ €54/ O/?( = Cz/é
tz,_
™ 2 ‘
\"‘ 2 Y ox A
t*71a A
= : At - / ,la,,"__é-_ c
t*ra V2 vz
:____{_ W"’ faun X +~
vz ( Ve C
-




NiL  NL

—t -

A% - 2¢x*x -4

*x = o
P

v e / 208X -1 obx .

(4v2)

",/‘;/2[/—(-6032)() - d
Z

- V": SyL 2N ~d

- ~ L
12 ;1» (/57172_7[ 5

TN N T —N

x

v e *—/ Cos 2y A

= Lsin2ttc

b= Sin2x +c




—-/6‘_.
I W4 TIARTTTIW ALK

b st Iy Aicl, L can L2

- 48’_—23\/2 20 s /

R min——

/6
fon © = %I\/m




- 16—
QUESTION 7 ; -
n o awev = F° g -9
A = VS Q@ g - _?/61‘\/53;4,9’
H = VECSB - —gtr +vEsn&
cs® 4 = gl
;) A = V& Cos@ ‘
€~ X ( s ub ot J')
Wos O
- - x>+ + Vsind ___:_L.___->
J 32: (v>éos‘a> Ces &

o ( At 8 ) + A Fouu &

A7

i) Afj v =50, %= 200 and g =%,
—10(4a0%8) ((+1an G T 200fan &
.2[2—6’99)

oA =

yAas ( (+tan?0 ) + &ootan e

- So - SofantO + ROO Fend -

J 5. 126 -0fato + alOfn &

45 — 80 7@%7’(9.-.-_5:‘/‘&/14‘9"7‘ _Z__i>
. =8 Je

i)

o
\

g = 45 - o (famG - F

- 45— 5v fn & 25 - j:fzwu@>
3 R

cy = =50 (alad et SE e )
oA 2 . :

4

;z/'f’ X / fV"L';‘ ; , % 50




_3%:’5’0<02fa01(9§€€¢@_~_;5:5\ec2@). ‘

A o /,m;, o, 2% o

“so /RS w1~ 3 )
s s’ 2 Cos O /
VZSiVL(Sl_ - 5
- - ——— .:O
Ces 7@ Rcs '©

HKSin® -5 coso

Rcos 2 ©

=T

45/(/(@ et 9({)3& :‘O

4SinQ = 5 Cos &,
Coe (© Cos

((—(‘)'\S CKQLZS‘:‘ )

27




A
- Y erazy.e = ((FHO(+2) ;
=7 (i (r2)= =, (0 D -
| =
ve |

N (a? 4 30 (o) (200) + 1O
o 6
(na) >t I\ C»w.v(_yfm-g)+n(,~4»fx)
= W?’ i ) A

e

4

&h (_‘V\/’H)j

2-

no(pn) -t CO/M_*) S )

4 1 ;

\
[ Cdni 2zt &

skt [ nEEt >

o () (n+3) 042

= pn (A4l ( n* 4 S %5) <
P o A‘A

A







