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1. ALGEBRA
Quadratic Equation

For the quadratic equation ax*+bx+c¢=0,

-bt B —dac

2a

X =

Binomial Expansion

(a+b) =a" +[n]a"‘1b +(n]a"‘2b2 + ...+(n)a'”b' +...
1 2 r

. nl _nn=1)..(n-r+1)
_(n-r)!r!_ r!

where n is a positive integer and [")
,

2. TRIGONOMETRY
Identities
sin?4 + cos?4 = 1
sec2d =1+ tan24
cosec?d = 1 + cot? 4
sin (4 + B)=sin A cos B + cos 4 sin B

cos (A+B)=cosAcos B gsin4dsin B

tan( A+ B)= Akt B
1¥tan Atan B

sin24=2sin 4 cos 4

cos 24 =cos? A —sin2 A=2cos* A-1=1-2sin’ 4

tan 24 = 2804
1-tan’4
Formulae for A ABC
a b c

sin 4 - sin B B sinC
a? =52+ ¢? - 2bccos 4

A= 5 bcsin4

+5",
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A company purchased a colour copier machine at a cost of $8500. The value of this
machine decreases with time such that its value, $¥, after r months of usage is given by
V =8500e™ , where k is a constant.

(a)  The value of the copier machine is expected to fall to $6400 after 8 months of usage.
Estimate the value, to the nearest dollar, of the machine after 2 years of usage. {4]

(b)  Copier machines are to be replaced when its value reaches % of its initial value.

The company’s manager, Mrs Lee, claims that the machine will last for at least
5 years before a replacement is due. Showing all necessary working, explain
whether you agree with Mrs Lee. (2]

fTurn over
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2 (2 Differentiate 2xsin§. 2]

(b) Use the result in part (a) to evaluate _[: 3x cos%dx , leaving your answer as an exact

value in the form an—b, where g and b are constants. [4]
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3 Itisgiven that f(x)=2x+ px’ +gx+3, where p and g are constants, has a factor of
2x~1 and leaves a remainder of ~75 when divided by x+2 .

(a) Showthat p=-15and g=1. [4]

(b} Solve the equation f(x)=0. [4]

(¢) Hence, solve the equation 2k + pk+ q\/E +3=0. (2]
fTurn over
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The diagram shows a vertical cross section of a tent in which 4B =2 m, BRC=3mand
angle BAD = angle BCD = 8 . The tent is symmetrical about its vertical height 4D and

it is set up on horizontal ground.

Im

b et o ———— e amm —————— A

C
(a) Show that AD =3sinf+2cosé. 2]
(b)  Express AD in the form Rcos(6- a) ,where R>0 and 0°<a <90°. [3]
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(c) Given that the vertical height of the tent is 3.45 m, calculate the value of 8. 2]

(d) Find the value of 8 for which 4D is a maximum. [2]

[Turn over

Downloaded from SingaKids.com




5

BP-~590

8

(8)  Given that log, 4> =10 and log, B =2, find the value of log , pB. i3]

(b) Solve 3*=6-5(37). [4]
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The diagram shows a wind turbine with propeller-like blades that have a length of 37 m
each. Wind turns the blades that spin around a rotor in the centre to generate electricity.
The height, 7 m, of the tip of each blade above the ground, f seconds after leaving a
particular point P, can be modelled by 2 =a—37cosbt, where a and b are constants.

r

The centre of the wind turbine’s rotor is 80 m from the ground and on average, the blades
rotate in an anti-clockwise direction at a rate of 1 revolution every 8z seconds.

(a) Showthata=80and b= % . (2]

(b) Find the time taken, in seconds, for the blade to first reach a height of 89 m above
ground after leaving P. [3]

[Turn over
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The equation of a curve is ¥ =5Inx. The tangent to the curve at x =¢’ intersects the

x-axis at 4.
(a) Show that the coordinates of 4 are (¢, 0). [5]
(b) Find the area bounded by the tangent, the line x =¢” and the x-axis. [2]
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4
¥

0

and the line 4y =17—3x, where the

The diagram shows part of the curve y = 3 l
x_

curve intersects the line at points P and 0.

Find, showing all necessary working, the area of the shaded region that can be expressed
in the form a—bIn7 where ¢ and b are constants. [6]

[Turn over
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PORS is a tectangle with PQ =x cm and QR =y cm. It is inscribed in a semicircle with
centre O and radius 10 cm.

P X cm Q
ycem
S 0 R
(a) Show that the area of the rectangle, 4 em?, is given by A= —3\/400 -x. [2]

(b) Given that x can vary, find the value of x for which the area of the rectangle is
stationary. Leave your answer in the form a+/b , where a and b are constants. [4]
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(¢} Explain why the value of x in part (b) gives the largest possible value of 4 and
hence, find the maximum area of rectangle PORS. (3]
[Turn over
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10 4B is a chord of the circle Ci, where the coordinates of 4 and B are (2, 5) and (6, 3)
respectively. The line y =5-x passes through the centre of the circle.

(a) Find the coordinates of the centre of C. [4]

Downloaded from SingaKids.com



BP-597

15

(b) Find the equation of the circle in the form x* + y’ +px+qy+r=0, where p,qand
r are integers. [3]

(©)  Another circle C; with centre (2, 3) passes through the centre of Ci.
Explain if the (% lies entirely within Ci. [2]

{Turn over
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sin2x—cos2x+1

: =tanx. [4]
sin2x+cos2x+1

11 (a) Prove that
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sin2x—cos2x+1

(b) Hence, solve the equation —
sin2x-+cos2x+1

=5-2sec’x for 0°<x<360°. [4]

[Turn over
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12 Water is dispensed at a constant rate into an empty paper cup in the form of an inverted
cone of height 10 cm and radius 4 cm. After ¢ seconds, the depth of the water in the conical
cup is x ch.

10 cm

3

(3)  Show that the volume, ¥ cm®, of water in the cup is given by T

(b) The water dispenser is a cylindrical container with radius 12 cm.
Given that the depth of water in the cylinder dispenser decreases at a constant rate
of 0.0035 cm/s, find the rate of increase in the volume of water dispensed into the
conical cup, leaving your answer in terms of a. [2]

Downloaded from SingaKids.com



BP-~601
19

(¢) Hence, find the rate of increase in the depth of water in the conical cup when the

volume of water dispensed is 5?1! cm’. [4]

END OF PAPER
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1. ALGEBRA
Quadratic Equation
For the quadratic equation ax*+bx+c=0,

-bt \i b2 ~4ac
2a

X =

Binomial Expansion

(@+d) =a" + [ﬂa"‘lb + (;}z“b’ T (:}a”b’ .o

where  is a positive integer and "} #__ =D n-r D
W (”“r )2’1 rt

2. TRIGONOMETRY
Identities
sin?4 + cos?4 = 1
sec?d =1 + tan? 4
cosec?d =1 + cot’4
sin (4 + B) = sin 4 cos B+ cos 4 sin B

cos (A% B)=cos A cos B ¥sin 4 sin B

tan(AxB)= tndren B
1% tan Atan B

sin24=2sin 4 cos A
cos 24 = cos? A —sin? A=2c0s?* 4~ 1=1-2sin* 4

2tan A

tan24= -7
1-tan’4

Formulae for A ABC

a b ¢
sind sinB sinC

al=5b%+¢* — 2bccosAd

A= %bcsinA

+b"

BP~624
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Answer all the questions.

A company purchased a colour copier machine at a cost of $8500. The value of this

machine decreases with time such that its value, $¥, after # months of usage is given by

V =8500e™ , where k is a constant,

(a) The value of the copier machine is expected to fall to $6400 after 8 months of usage.
Estimate the value, to the nearest dollar, of the machine after 2 years of usage. {4]

AY -8,

~Ek ;
6400 = gBooe T [MIYun

<k &
=4 Sg
-8k = Ing
I N % 5
k= g Bty
Er{\'l\ml.«&i’ﬂ%k
= (.04

4 =04, Jaltow ook
B gm{o,nas'ﬂwl‘r LM Wi variel

$3628.29

3

pectit dot
iﬁ%i,zg LAY] ntnctit dotor

(k) Copier machines are to be replaced when its value reaches 1 of its initial value.

The company’s manager, Mrs Lee, claims that the machine will last for at least
5 years before a replacement is due. Showing all necessary working, explain

whether you agree with Mrs Lee.

’1:’}_(%/5{6) - me—ﬂ-czsﬂw

nE = -0.0354HC
- h\”}-?
A% ragtve ] T 00354

Value,,. = *%‘.x g5u0 = 54, 857 months

= fv%3Y ® 4 _

i ® 4.5%F years < b years

Valuey = 2500 & e A

= Slofl-g¥
Disadree,

S dlolikg <41a14.2q,
0 Wit rguiiee iplosement in
s e Cytur

(2]

other (auow ecd)
[Ml] yokup ok 4 tn montkg

FdST Chow LAMPGRSon R Fesprct to et
N LA} etaworetion frterence % Syaa eplained-

Disagree, it witt requice artplacement 10 tess than Syears.
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: . X
2 (a) Differentiate 2xsin—. 2]
Ponallie wndlY . |
. i \ A\ FoAe

(presentcton] i %{M S\ﬂ%’:) : N TasT o4 29T (i} product o8
MY i writen Wit

" s 2o, 2ses WA

dedning ety husiny, = AT 3

(b) Use the result in part (a) to evaluate J: 3x cos-;- dx , leaving your answer as an exact

value in the form am— b, where a and b ate constants. [4]
Fom (),
% Cx T .
§ s T4 2y dn = R IR TRt roiive)

S"KWSL dn = {min’i 'f, - stin% o — L] — 5 xeos’ydn = ilﬂmll S 26n s
=} X 'a

R % -_ .5; (1 e 0 - l-ﬂ'smﬂ_o - L’%t'wi“g'f
O s e )« L,

% 5k gt A !
. g{;,ﬁg% R 2%%}“ &rjoiimxo{& = 21\5\0}& .‘- (4@&5‘?‘;# *@’5&2
4
M = Im-4
B 63( M) d&é[i:ﬁ‘vt};inﬂ%m\
et
: Glw-l
} S IncosZdn ¢ 3(3T4)
z -1 M
o w1}, TAY) —
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Itis given that f(x)=2x"+ px’ +qx+3, where p and ¢ are constants, has a factor of
2x -1 and leaves a remainder of ~75 when divided by x +2

(a) Showthat p=—15and g=1

Gy fmap (4]
‘F(‘L o W hadents do nor show Y= 07 Gball.
5 -
237+ e g (D) 3 =0 (M) factor thearem b O inte @:
“3a-43) = 9423 )
#Pe¥qtgy =0 20240) = 421 [A for Pl
-49-26 = 4-31 | shown dhruisgh
prigr =0 i - Gubiichon of
pe -2q-13 —O 59,25 citaion
Mtthad.
¥ 1° d
fle) <~
aa) x pla)t 4 qf2)43 = -35 ] R&ggyg
(0 -1
4p -2q-13 = =15 p7 -2+ (A0
p=q-3 D = -1
() Solve the equation f()=0.  geoy4n it 10 “= 0” avad. 1
) = B t-15x e Xt 3 NOHe: 18 ot [pA() ot Biiacrded, 00 AL
| S fy= O (0 -I-3)
el e Meiod 2 |
L SV P U"\
et s (bt 7 )02 2 0,
-l )1133-1513 Xt S atro o s U [Mmax«s) _
RS ' (1)
“'L“‘WQ‘ of %} apg contant : iﬁ . 1.%5‘[“ st
.M 2 Azt, T3 (Al 241 or ok
ment) mMparing wetf. of L7 t/ . . 2
[ -batl) iR, (Al
— {2 - -B w—;g% Ok v Arked
- z ~fnl A 12340 when };&’é&miu
z -3 - Aafalh SHOWR -
{(¢) Hence, solve the equation 2k + pk+ g\/E +3=0, 12]
ernwive) let x=Jk
Wt et
." ﬁ; ‘i’ o Jk = 140591 O T = -0-4osh2
:‘—'}— : S‘Pg ‘ G"b? [fﬁ
] : 548 €7 [A]bwh
= #USE Shid Pejected VAL
fiine 5> 0)
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6 angle BAD = Ongle BCD=0

4 The diagram shows a vertical cross sechion of a tent in which AB=2m, 8C = Im ong A
It is symmetrical about its vertical height AD and it is set up on horizontal ground.

A.
i
iy
! E
! :
f J
| i
‘ i
{ i
| i
i3] ot
C X D
(a) Show that AD=3sind+2c0s0. 2]
Ay
Reos0 = 7 } AD = AY £ YD
e M= 2asb SN - M B I’ e
> gither .
o (M = Qs + 35
4 / )
®5ind = 3
BX = 3 sinf
(b) Express AD in the form Rcos(@-a), where R >0 and 0° <a <90°. [3]

let Reos(8-d) = Zws( + 3sinl

et e

TRERTIG 3 AD= [ @s(8-5637), TN
- s R34 ws (B-56.37)
kS
tand = 2
o 4o (3) )
: 56,300
: 56,3
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(¢)  Given that the vertical height of the tent is 3.45 m, calculate the value of . [2]
m @8 (- 5b30f) = 345 o0 0.95685
R T
-56.309°) = om-  IMt] ollow 20f (ki)
s (8 ") {13 ! Sor wrror from (b)

e, ¥ ¢ cog” (—%5)

+ 16891

gince 6 is ature,
8- 56.309"
&

t6. 891’
lb-£q1° + 58.309°

231.2° [m)

i1

"

w

(d) Find the value of & for which 4D is a maximum, [2]

Wagitutm value € AD oours at
M ottow 266 Sod (k)

GS (6 -56300) =
§-56:309° = ©

- & = 863" [A]
TR,

Ay albow stk
A
Qeed ko Shew e o0

eps & - = 0 Doe vnagivenio -
P ¢ =3

b e 563 (antte) K]
e d

[Turn over
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8
5 (a) Giventhat log, 4’ =10 and log, B=2, find the value of log, PB. [3)
[Avternative )  [hwemative @)
= 10
ZlaegfL 5 210gpA =10 2 W0gyA 70
" either logph = 5 il lge A= O
10g,® = 2 i) b
s s+ 2402 b o
B cringt 104pP + tog, B 19aF ‘“i:“ "5
x 19y Pt A "
109, 7B 1{}3;5 - [} o e g 0905 « .8« 3
Thtevatve @) r L4 ©yeh 5
thorge 1o base A tog, {pry”) = L= .
) . Pr it
\Gér’\’i } eéﬁh%r i 5{_%) . 104y P8 = 104, 9
\ogsp =5 | M o9 (¢ o0 1,2
LA L Ll
40w BT Ty SERETS
4af s ol
"Qa'\E - 2F Jé ? -5’
W0 pp 1048 = Jéf%'% (a1l
(b) Solve 3" =6-5 (3"). (4]

36
311(: g(ax)_‘lj

31“., 9(5‘) x 5 :
el Wiz 3*;'
wo-bwt 50

(u-)lu-5) = O

us o er WO
Sy 7
ARF0 13 51&: ‘%5
b
1l

( aueepr x=1045)

[M1] Teobiighy Ty 37 adughat 42

\ ML both (substitet ook ncarise)

€1 deducy LT 3 any o vadd whected .

0 g wrmes o 105 /1091
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The diagram shows a wind turbine with propeller-like blades that have a length of 37 m

each. Wind turns the blades that spin around a rotor in the centre to generate electricity.
The height, # m, of the tip of each blade above the ground, f seconds after leaving a
particular point P, can be modelled by 4= 0'=37cosbt, where @ and 5 are constants.

£ 1 s 4

80m

r

on avernge,

The centre of the wind turbine’s rotor is 80 m from the ground and, the blades rotate in
an anti-clockwise direction at a rate of 1 revolution every 8z seconds.

(a)  Explain why a = 80 and show that 5 =-i* . | _ [2]
, for be
@ ad ?gg'nvf P, t:0 [Ave taartives L“-_mi

i Aevepd a0 they equivatent dinswtes: Pevisd = &7

apaugitele |, - 80-33 -when 1720, he=B0  Goued fis ) M,

T 43m - when t=4m, hent b=
F 43 :a- B?rax{_”‘ﬁi} - Whtn g =bn, €0 b % [w]

{ () .L&max.iv\:“* = ‘E{.

o= 80 min b = 43 Tatd
o= M4 . ¢o el wsare)eo
= b= s
a4
(b) Find the time taken, in seconds, for the blade to first reach a height of 89 m above
ground after leaving P, [3]
he80-3}ass
XL - 13250, T 350
§0- 3} cosE = %9 *
= 1165 , 44665 [
t 89-%0
ws g =
-3 1= %23, 14
" Yo e (re,}.)
g = - %‘i‘ [M\} (A
e
(.agé;) = os (3?) X gin Brst tvalue,
= |.3250 rad, wenelit of doubt :

st % 2uc' (B

Tokate ot of o (46 F) wiswnreption.
um over
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7 The equation of acurve is y =5k x. The tangent to the curve at x =e” intersects the

x-0xis ot A.
(a) Show that the coordinates of A are (——ez, O). y 51
.IF* e
2 > fof - = = = »¥ie
sz, y=5ine ° ﬁ_ﬁ;;ﬁ’fgt,,w)
Jr’ﬁ i
: 5{2“‘&) ) " (;"{ %
: 10 i) e J ; Jn
d fﬁt'tto} ' © H ei
! L {
e o) |
. 5 .
-y U
5
Meaaxzen * et
5 T e wune),
~ 40 of tan . 210 = A X- et
& Fot e Y ei{ ) PR
Yy = %m— 5[] svowedt g €
loe* = 5(&-%) A}
S indereds X-oxS, 30 _
. ) Sn=5¢
LN 5=0 [M] atew &f. _set
.5;.. z -5 _5‘
e‘i | RS R
“‘Ei = - solve for %, \
' 2 i LR 0)
S I
2 worgnates 3 :\(" e, 0).{&3‘\@\#(\’}&
(b) Find the area btunded ¥y e 4angent, Hhe line 1= 8> and the H-axis. 2]
Aven of bounded Yedion ternatve] :
frea = S , St 5 dn
= % x 28" x10 M) - L
LY ‘ ?.'
= 1oEt wis a1 s [’15'6"“' + Hr ]-e’ My
QR » -x' } 3
mi% qli&ﬂf& s - L%ﬁl-}gea) _ (Eei'stx)

- Ger45¢

= 10 waitst [AY)
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The diagram shows part of the curve y=

curve intersects the line at points P and Q.

x—1

and the line 4y =17-3x, where the

Find, showing all necessary working, the ovea of #t shaded Tedion that can bt expiessed in the
'fnrm A - binE, wWhitre & asd Vo dre canstants.

—

3
1= 2
SAERE TS

T - 133 —{D)
4

@ it O
13- b

ol 1

* Y

(1F-3)(In-) = 28

imil

Bix - 13~9p %+ Ix =28

An* =540 445 =0 ) pverai -1m for 6B

. for tak ot
Kl -bn b 50 RgUaleni of
{X-1) (x-5) =9 not factovised

teg. shag STRps for 7]

x=y or 5 M
Witernatve ] coe. o8 A ppeium
rta = ;usms)[s-n - S
) kw‘gvgﬁg‘}mww
<
= - X Dwn-nd,
- % L]

TRALS Aten e (e
B~ Flan o) ry

8- Sl
= 8- 3t

¥

"

1

krea of

Sf

Dvers wnder line

[%9-307] -

[6]
Shaded region
ﬁ"?ﬂt ”3.”_ o’l‘l‘-
N T

‘‘‘‘‘ Laad

g wrd oy LATVE

5-3) - Flnw-ina]

%_Mk_i

{Mz} pitgy dekinite
= 3_5_ . % . 4]p[-’-§ integtal vaiE
B
= 8 - %’\h} U\Q
R A

[hkeraative] adaist e y-axs

. T
. [i -5 } L-ﬂlw* 5Y.]0b
ﬂam ww——dw‘l
- (iﬂ ﬁ) (,1’ L) {-i.m”,fi ims 6]
T Npaed

1l

H

9-(1+31)

- Lt (M] [Turn over
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9  PQRSisarectangle with PO =x cm and QR =y cm. It is inscribed in a semicircle with

centre O and radius 10 cm.

P ;ccm Q

S 0 %z R

(a) Show that the area of the rectangle, 4 c?, is given by A= fz—\f 400-x° . 2]
e {3;>= 0 %@ ‘fz=|00-'%_'
. T M) _. 2
Y JWo-F 4yt 400 -t
(e §29) g ]
H St RN 0
2y = 3
R . hea = XY 17 J40x
m L E 1,3; x ! 100 __1"% ma‘i.M&"ﬁOﬂ

et % SRR R

X lM oo s %Y I
z g" i . PR sl
_.‘..l - )} ® - (1 shown | = A (a}%iﬁ*if}
m * Jho-x _,g
% [wog '
{(b) Given that x can vary,

il

[Rry

ot o 0

S ALTET
find the value of x for which the area of the rectangle is
stationary. Leave your answer in the form a\/_ where a and b are constants. [4]

By aeap) () ¢ o0 ) DA @ Guotentte
dn
3 . . M&M&‘
2 Jata® 2

. L
= W Oy Bstpolit

= ] D)
B 2990 - A |
. V-
2}
(P) Bt any et 30
Watn %{l =0, v K -
\ et sion R T
e o) ﬁm& =G . -
200- % () Tty 50
I b e
200 = R ¢ ALE LA
x: [ Ginen>0) ”
- 1F, W
(aw 5I§ ggw ﬂﬁ %rm)

Downloaded from SingaKids.com



13

BP~635

(©)  Explain why the vaueof % in (b gives the largest possible vale of A ond

henee, find the maximum onen of the rectnngle.
S Proving| finding Magium ares

feinod 41 (1™ daivative )

(3]

(7 & stoved insteed of 28

Mebod 42 (19 dedhative fest)
dxﬂ A -é' 2 —-iL. ¥
s (2009¢). ~$ (400%¢) F(-2) + {-2m){40017) x| copy | 0B | (0R)
X RO TR/ PRI R
Ml
s A[a00 ) 2x Emf:;‘_t{,w;\mkn‘? % p39) = <y [Mﬁ
{;%’}ﬁs}% (400-@5': % eq"xtﬂ!‘oﬁ o <; / o ~
gok allesitd %
w0 %3 ~T0n+ 1 ;i; (0 et
S g ¥ ¥t deradive ek,
(40-X}* D W*'*ﬂ“’\‘!@fﬁ ol quii‘;m& [N]
3. BoOx W03 _ 2
= ﬁ - fhar-arte = 5 400 - (10f5)
| - log  (AD
oy A= lof5,
oy fio 1)’- koo (toa)
._—-—;‘ - M
an (mwm)}f
= -2 L0
&R
" (i) s vabae
Sinee % <o, woym B i o dort
ot ot A=0D-
. _ Wb r’ﬁgt:’
S WMo 0184 = _,___i....“‘xOO (5>
= 52 {300
= 50
= oy, MM
Brylatodions HOT oceepted :
=0l i1 e wariman M! .
Xziefi is pamiagny - O WRAIET im%:mtm%
I odion of st weaang of 7.
[Turn over
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AB is a chord of the circle C1, where the coordinates of 4 and B are (2, 5) and (6, 3)

respectively. The line y=5~x passes through the centre of the circle.

(a) Find the coordinates of the centre of Ci.

Metho diet

a2 ! 3

Wid-poind of AD (iﬁﬁ B_ﬁ) |

= (44) ]
53
e = 3%
R
= 2
My = 2 [my]

Hh of bobwector:

Y4 = 1{%-4)

1= -4 —0

¥z 950 —@
Wb e @ allow g{&
- 5 iR rsection
Jg-4 = 5% Iwl Tﬁ?hm\ﬂ
33{ =9 oed lise
=3
Ly 57
=2

3 e (3,2) [Ag

[4]
Method A2

Ley centre of €, we (a,b)

lengihof AC, = lengihof BG

Toarioa - Towiew W

, e e
25 -lobr s 4-daralz O-ebelTy F-lAT

29 <tk -4g = 45 -6k 1%
0 = tht Ap-En
b-lo¥d = O
pe MY -

For Kine y=5-x,
ot [n/bd,
h=5-a ~——E M}
Sae O inte B+
20-4 = 5-9
7021
a3

]

oz B3
=2

3 tentre (32)  Lh}
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(b) Find the equation of the circle in the form x* + 3 + px+qy +r =0, where p, ¢ and

r are integers. 31
Hekad #4 Mebel 32
raiws s 3% todins = J3% 1
= &—6 LM\] i *]-'6 {M’E}
allodt e N 0
(1-3)1* (T'Z}L . (m)* 1) U\siag nhf * ?ﬁ?u ?’f‘f re=y,
. creok aeae: C-90-f)
R -brad syt 4 : 10 5923 3 $:1
9=-3 f=2
Cayr-bu-4y+3 20 [A] 29 -6 Lf‘“*‘j
B R
Todi ys = l g: " 91'- C J;;;zgﬁi‘” yalaed f{ ;:.;\,‘ Foind gy
S b1 pf valug of 7
. L aw%i«?’
o forenrc g‘ KHy-ba-4y 13 O
0= ;3"12 @ﬁ%l
L*3,
(6)  Another circle C; with centre (2, 3) passes through the centre of Cy.
Explain if the C; lies entirely within C;, 2]
S G ROC G 40 Ve ohi(eN vidhin O,
Lol :
oy Jioweser of < rrdiws of €,
e |
F2P o
: A " = } P
: (0 E rodius '3'{' (:. 17+ mﬂ Padiik D{'_ ¢,
’ z J'i
st of G = AR [
: et TATY expained vty
LOVAPRFTLON -
Ginee 4he drameter of Orae (o ¥ shariel thaw | '
et radu of Grae €y, it les easieey withia Co.
[Turn ovar
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sin2x ~cos2x+1
: ) - = fan X
sin2x +cos2x +1

i1 (a) Provethat

IHE = zgnn i - -lsq‘n‘-}g,) 1

AaR Wi + {2 - Y\

O 25AX WX 4 15K

lt%r\n. LSh 4 LosPR

2ging  cosx rsine)

Zeosn, { Sirk 5% )
-~

ginAt
kA

s TA] shown,

S

A erageve, -

Tgny o - (resx-t) ri

B

NS =

2 st W+ (1-aann) 4
A GRS - Lase T

2. SINK Wi ~Lsiv v 2

- zJ (slnx i~ X X \)
7 { paneose - SR 1)

z fqur s, -

gL - (1w ¢ \

L\—sin’%p £l

- Siny WOSK % s
LS A REH
. 4N "‘-L ms;};&, ?snw
e v L gawit s )
it
gin n

N
s w T\ chown

= danx
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[4]

M) dosbit angit Frmata for SifIY
eitiaer (20081 seleded In Mumtrater

™ .
1 or {\-—mn'x)sﬂmm i SERomi Arl0Y

. ) M) € cterisation

Ateyranve
A -
it e i) Y T
ity o (@SR -SITR)
anctys; core SRS
i PISIERT o gt S
2 onx s + O A st [

P 4 ',l’
20 LI 685w 3 LieA +las 4ol ry

TR OSN o3 o g« (Bl toaL T

el Ly
. ping {gaid 1Ak s

-

2H/L B 4 BAI
ZHAR QIR A st

2oy a(simt 04)

= Shp
XL R

TIT) At ondit fnale for S 2 - tanw

ms I s 2snt geloved i,

en crpi-sinx
s = V2R gleceafiay,
Matn s |- @

gifher TRRRTANC -
&Y
oT denovingdoy ©

) £a1) foctorisation
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(b) Hence, solve the equation 5fn:2x-~cc:s 2'%“ =5-2sec® x for 0° < x <360°. [4]
st2x+cos2x+l

Henet, tan X = 5- Zsevr
gt = 5 - 2(1t tap'n) [MI] = (e
ainigrd 1) even i plden
Protl Bl 13 epplied Btamretiy
't dany, -3 =0 z

(2o +3)(tonn-1) <o M)

v v
-%7 faaz-% o ennsl ?}—
4y

o= ' (3 o=
¥ \5@{3@("0 B %Sﬂ ; 21‘:;
LAY

S WY 360 o
= 180 56307, 360- 5b3%’
2T, 9 i)

P X : 45, BIY, n¢, 3037 (G degrees st oe stoded

o) dedocted fov <ldp mnteert-

(eg. 1237 124" or 3032047

Trtternative ]
tanx = B 2sedx

T

>
o8 1. oS HH.

USRI

Gingeost = Seastw —2
5 wshn - SINLOS K ~2 =0
B s —~ SinLwsx - 2(gris)=0 MU
33N - SARW@s X - dsindy SO
(3casy + 2sian) { osn-inm) =0 [mid
JasnA-SAL O g @SILE SIAK

tong: ~% tank = 1

{Turn over
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12 Water is dispensed at a constant rate into an empty paper cup in the form of an inverted

cone of height 10 cm and radius 4 cm. The water dispenser is a cylindrical container with
radius 12 cm. After ¢ seconds, the depth of the water in the conical cup is x cm.

¥ e A overal Br
GAA Bor olowee of

daids w o, (0

10 cm

3
(a) Show that the volume of water in the cup is A o, 2]
r A
i o8y
Yoo (=Y
P g V‘;“’(L‘)
1, AV (.\’%)S o)
wiue= 5 T [(F0) (%) Swiayio)
i T
. 3 . il
2 1mx /TN dpown il substitertion \ji * %”mf > i
3x% of v inte wloboone Hrmala. ) wi { (A
. 41 . T TRens
35 - 4w
+5

(b) Given that the depth of water in the cylinder dispenser decreases by 0.0035 cm/s,

find the rate of increase in the volume of water dispensed in the conical cup, in

{nramin
SRR terms of . [2]
Radunlepny

parsi iRy pre § atifa Lot b be A dephol uater in Gylinder [Ktevnadive)

o Yortalits ® N

yotats hagperte wve dh i) 2 Ly (2h

same Sralont WY g = 00039 onfs a #h)

WO v Gviarded.
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. = TRy (-0.0035) [t
e of Wregstin up = e of degmse ih OfindEY = - 0504 7 cydfs
9% £ 9.0035 b S . 4y
dt M. T ©F o= o5l TAUY
toae el inctegyt i £ T AT Ay (@nR)
gt of WORECIR G Vglawe o pffnder = Tk
i i};(}}awhﬁm&. = (Wt rh
-y
5 omfs
%\j{‘— i\&x% 3 rode oflnutose I cwp @ 5
= (150 g BT sy A, G036
oy x oo )7 QETmale, T e e
) (ov ..ﬁ-—m;ls) Y o, = 0504 T gl
=-0.504% 1 uwm lS 3 M
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(¢} Hence, find the rate of increase in the depth of water in the conical cup when the

volume of water dispensed is %E om?, ' [4]

oA
dt o de
(uap)

i)
L‘\ihtﬁ Vo‘mr = E'C. 4

4t 5%

- a

15 &
(%)

w o=
11

= 05 e LMY

n

3
7

W
wt

PV ICLILY
dn " 35

< ATH pu

5
: M b3
b * &1 iy oY s hOMU 4 - []M
Q50T = M * s EM‘: fve warild) T &t 20 ]
R 5 ariagpyre ey
o vy tlaid.

C A 05040 (35)
A - W
e 4n(2sy”

L}

0.504 umle (A (M;éfgf‘ufii}

@" ! tes

END OF PAPER
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Answer Key
Qn No. Answers
1 {(@ $3628
(b) Disagree.
2 |(@ Jc:cm=;£+25in—JE
2 2
(b) 6r—-12
3 | x=741 or -0.405
(c) k=0250r548
4 |(d) \/ﬁcos(9-56.3°)
©) | 7320
(@) 56.3°
5 (@) 3
5
(b) x=0or 146
6 |[(b) t=727s
7 | (b) 10e” or 73.9 units®
8 8- 7 In7
3
9 L® |10v2
(c) Maximum area 100 cm?
101(@ | (32)
(b) x4+ —6x—4y+3=0
(c) C, lies entirely within C,
11 | (b) x=45°123.7° 225° 303.7°
12 | (b) 0.5047 cm’/s or (f;—;ccnf /s
(c) 0.504 cm/s
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