BP-583

../ XINMIN SECONDARY SCHOOL

R F

SEKOLAH MENENGAH XINMIN
Preliminary Examination 2024

KINMIN SECONDARY SCHOOL
Entigen e Servie  Sosdin i St

CANDIDATE NAME

CLASS INDEX NUMBER
ADDITIONAL MATHEMATICS 4049/02
Paper 2 26 August 2024

Secondary 4 Express
2 hour 15 minutes

Candidates answer on the Question Paper

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.
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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]



3

3

It is given that f(x)=2x"+ px” +gx+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. (4]
(b} Solve the equation f(x)=0. [4]
(¢) Hence, solve the equation 2kvk + 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

C

b et o ———— e amm —————— A

(a) Show that AD =3sinf+2cosé. 2]

(b) Express AD in the form Rcos(é’—a) ,where R>0 and 0°<a <90°. [3]

BP-588
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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
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(8) Given that log, A* =10 and log, B =2, find the value of log, pB.

(b) Solve 3*=6-5(37).

3]

[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]

BP-594
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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]
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(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]
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sin2x—cos2x +1 Ctanx 4]

11 (a) Prove that — =
sin2x+cos2x+1
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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

75

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

(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]

BP~600
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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 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

n n n
+b) =g" ~lp+ 2t S Y S
(a+b) =a +[1Ja (2}1 +(r}a b+

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"
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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]

At 4%, P“- {:l‘dr, !,Giitﬁv-f ek
6400 = s5o0€e T [MITSNE Ve 8500e YUY M1 tin vaie
w4 = §363%.29
° B5 %
= 43428  AY]rtucttdotor
-gk = Ing
Y
k= wing eitner
[y} vt ot &
= 0.0354H

(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. 2]
. - 9.0354 L
Higs) - Syebe "
nE = -0.0354HC
- Iy
T 0034 Utk T (atiow ek )
At rotive ] T} vatug ok 4 i iomivs
\f‘f\gﬂ?o' = %’7‘ £5100 : S‘F %51 POt S
+ a0 35N Lo} ] 451 fears m FE5T Shaw Wmpadion w Yeigect 4o et
Wolue, - g“sw{ : allow #CE \ [A} elovoration freterence * 506 erplained-
= blolgy Ms. T : ! R tess than Seart

garge , ¥ will TRt attpiocemPat N 1el Yean D4eart.

Disadree, A ¥ f

S dlolikg <41a14.2q,
0 Wit rguiiee iplosement in
s e Cytur
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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%%}“ ar i 24y = 21\5\0}% .‘- (4@&% = *@’5&2
4
M = Im-4
B 63( M) d&é[i:ﬁ‘vt};inﬂ%m\
et
: Glw-2
-3) S IncosZdn ¢ 3(3T4)

¢ Gmen), M)

(2]

w12,
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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

W Semms e edas ) fom 42 [4]
o chadintt do nar gion = 07 Gralt.
=0

2(3f+ P& q(8) 03 =0 M factor e b @ vt @

#Pe¥qtgy =0 20240) = 421 [A for Pl

4926 = 9-31 | dwn dhruisgh
" lq’ e . - Gubtithchon of
pe=-2q-13 —O 5q,% 5 i
15 q- 4.
2+~
2 pl) s qiR)ed < -5 DA et
4p -29-13 = -15

[0
e a3 — :

(b) Solve the equation f(x)=0 ARbomp if o “= 0" akad (4

fx) = 2150 X 43 ot 18 Lot () 1ok awarded, 1o TAE)

3 foye Ox-y (xS -Pe3)
el e Meiod 2

L IO P U"\\l
et s (bt 7 )02 2 0,
2] Jard-slentd

a0 o ws oY ‘*‘qu* () -

-Lzﬁ-?;) mmﬁirgml{;* n L M"WU)

T e o K;Mm 5 - = 4050 or -0.40512
A 2 A=1, C=x
'M ! (A1l 14 or -0.405
"E’:*i} wiparing weft. of X f/ : 78 —
.,E.:._E——- b -3 -B %E’r% O i el
L ¢ ol A 122k wheq dpadrasic
z -3 - Fefmalh S -

{(¢) Hence, solve the equation 2k + pk+ q\/E +3=0,

[2]
Aerade]}
W ke %
WE k=3 o Jk = Fuo5!  oF  Jg= -0.4osh
k:%:s‘%g,{}"b? 1.
WMS

405" %))

54.% L/Eﬂf/]mb

AU % Shdind re}ectenl VAE.
fiine 5> 0)

s
"
~
i
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6 angle BAD = angle 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

T

I '

_f )

| i

‘ i

{ i

| i

i3] ot

C X D

(a) Show that AD =3sind+2cos@. 2]
Ay
Reos0 = 7 } AD = AY £ YD
featie _
Ry= 2088 N =AY+ BX
oo \’ ™ ier ) T
o (M1 = Juws 4 3sinb
T I
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

R= J21¥ ] 3 AD: [ @s(6-56.37) TA1)
- I R34 ws (B-56.37)
3
tand = 2
o: et (3) ]
: 56.30%

L1

56.3
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©

m @8 (§-56301) - 345 o0 0.95685
sl IM(] aliow etf (faxdem)

~55.209%} 2 =
s (8- 5%:208) {13 Bor eerer from (b
ot f 2UE
[E{A-'— e 0% (-'H-.ér“)
= 16891
since § is ature,
B- 56.309° = 16.591
F = fo-gq0" + 56309
= a1t s

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

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

s (§-563077) = |
§-56309" = O
A6 = 5637 [A]
Yercnrmrennc
[Anesesive]
%{ ( 35+ >0t8)
g ~ 2oind U] o8k )
S (Red ke Shewd e 20
eps & - = 0 Doe vnagivenio -
P ¢ =3

be O3 (ate) TN
et

Given that the vertical height of the tent is 3.45 m, calculate the value of &,

BP-629

(2]

2]
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5 (a) Giventhat log, 4’ =10 and log, B=2, find the value of log, PB. [3)
[Avternative )  [hwemative @)
2log A= 190 \ o
0y A * 5 21048 = 10 2 108, A
f either loggA = 5 M1 lge A= O
0g, B = 2 tl‘““} ! #]
FP’ . B log, $B * % M1
- . 109,f _ L
s 10gpP + tog, B 9aP gpA  ©
10, pB = 1"‘35?3 ) el o < &l O1eE - o o 3
& 6 |-
Thievsative @) gy A A I T%‘;g 3
thatge 0 bast A tog, {pry”) . 1%
. . \ag, &
Wgeh=5 1 either > . .2 \og, #B = log, P+ 09,
ogep = 5 | (I logy {p") T3 L, 2
o g s U r =
5 5 5
NS0 ) AR = 2w
%335? 5 ‘q,,«gmé 5
togyB = 2 5°%
09,7+ OB © %;‘r%-% )
(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 # = 0'=37cosbt, where a and b are constants.

P 80m

S - . SO, )

0N aVeYnge,
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 b=
@ ad ?gg'nvf P, t:0 [Are taatives 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=
3 43 :a- Fraslhy] W ETbn he€0 b % [w]

{ (i} .@maﬁhﬂ‘* S ‘E{.

o= 80 min b = 43 Tatd
a= A3 L go | wsnrk)eo
* b= s
w4
(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
w2 . 3-13250, W+ L325Bo
§0- 3} cosE = %9 *
= 18165 , 44065 M
t 89-%0
ws g =
-3 1= %23, 14
" | P (re,}.)
g = - %‘i‘ [M\} (A
- ot (L
(.agé;) = os (3?) X gin Brst tvalue,
= |.3250 rad, wernekit 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 ° 7 *’f{t,,w)
= 5(21ne) TS
: 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
5y = -5 -5
L8
. | e 1
“‘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)

- Beta se”

= 10> wiis A
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8
N
0 | *x
The diagram shows part of the curve y= l and the line 4y =17-3x, where the
x—
curve intersects the line at points P and Q.
Find, showing all necessary working, the ovea of #t shaded Tedion that can bt expiessed in the
form o - bInk, whtre a and o are onstunts. [6]
Y= _;%{:i — Kreg of Shaded reaivn
- -2 _ T 33 3
4Y= 1330 = j. o e
T:' 13-3n ©
* i)
I 4‘ i m""""Xr } - 3 n
@ into O . w“ e
%.Mk_l {:‘Ml’} .
H_'..;K_. = A ! Do wnder e Bty wend ey LATVE
4 IR

(R -2} = 28

[%9-36r]-

5-3) - Flnw-ina]

{w} eiingr definte
T Mt%{g{ ¥l

Bla-13-9n’+ 3x =28

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

for tak ot )
"Ll ~ftm v 5 =0 gs;;vm\mm or = 2 ﬂ Lm-}
{r-1) (n-5) =90 aot factovised o

teg. shag STRps for 7]
xR qr 5 U"‘\]

Thtteradtve ] che i
hrta = lusms)l‘i'l) - S
e
= L) - 5 [\ntsn-l)}f
stk

Ll aten AR P (ANVE
B~ Flan o) ry

8- Sl
= 8- 3t

%

"

Thkeragtive] 24adst e ¥-axS

3% 13- 4*?
M = gos -’-Eﬁ-‘ 37

- (-4 } ["""l* 3}’]“
s.»......ﬁ’t—j‘m M‘l

: (“1 )[4 z—) [Bines 3 - Jies- G]

L

Gﬂt]&m{\;
9-(1+31)

= - %t (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 X e 0
10,
/s yem
Fd
:z d F
S 0 z R
(a) Show that the area of the rectangle, 4 c?, is given by A= fz—\f 400-x° . 2]
ye G B poee-f
y: [oo-% LM | i 200 -1
(e §29) i ]
- T2
[ n hea = %Y B J40-x
: 1 %*. wonipaaion : , - )
o Tf z % l"f_{ﬁi’!l T P \,}?"“"
| Rt %y Ty

= (a}%iﬁ*if}

""“"l ) % :
m | + [m0-%

Jt %{} b2 : # &3‘: "5*3’3'3{’
(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\/_ where a and b are constants. [4]

oot oo

& y
S B L
dn X i

= .._—-}--’—"‘ % ﬁﬁf‘iﬁi
2 Jata® 2

. L
= W Oy Bstpolit

= ] D)
2990 - A
. e
2}
(P} S+ any ermt in
Watn %ﬂ; =0, wd. ‘; K -
b $i ("
}L‘ } - . PRS0 e S
000 I Fa gy G-
wor 0 ey B
o - A
x: [ Ginen>0) ”

= jefa. A
Lot
(awept SJE os pes 4[5 foon)
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(©)  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 +
31:1 o (200) -3 (4009¢) T2 ) + (2m)lao0 )
Mi
- % (200 ’.K-: ) 2 E‘“‘f :;‘_t{’w;\m&(t\‘!’
{;40&%"}% (*’KKH@\t %% eprision

won— X - 10wy 1

gt alfenitd
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(00
3 B0
= _&E%‘{'
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oy fio 1)’- koo (1)
...--—:‘ o M
an (mwm)}f
= -2 L0
34
‘ [Ar] s vatut
sive. S8 <o, mman ot A

oaun o A=0[

S WO oA = ,‘?_?-f‘xoo—(mﬁ)’
= 5}3'1%
= 50

Y
= o,

LAl

Brylatodions HOT oceepted :
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ty=0f2 K e wagiman gt
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81 stoted insieed of S0

Mebod 42 (19 dedhative fest)

ey | b | ( wi)
Al o | 20| <0
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shetiks
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- ar-A¥ea s T

gy the ¥ derative 1o,
D Warinamored ol ot X
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LR 400 - (lbﬁ)’

= 100 o,

G

Xzwi is ehoyisaun’ G ORY WEULHET finaouma®

diation of St vednng of 7

[Turn over




10

14

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 dael

2 ! 5

Wid-poind of AD (iﬁﬁ B_ﬁ) |

= 44 ]
53
o = 37
-
2
My = 2 IMi]

B4R of b bosector:

-4« 2(2-4)

1= -4 —O

= 50 —@
= - mieTiecion
Jr-4 = 5% Ml ot
I =9 oed line
=3
fye 57
=3

5w (3,2) (g

[4]
Method A2

Let contre of € we (a,b)

lengthof AC, = Lenghof BC

Toarioa - Towiew W

. o ;
15 -10bt 1 s 4-fatd = A-Ght LT+ T-Nata

29 -\oh, -40 = U5 - blp- 124
O = tht 4p-Bn
b-to¥i: 0
pz M-y —O
For tine y=5-X,
ok {47,
b=5-a ~—@& M}
Sl Wnde §
2a-4 = 5-9 T}
30=4
=3
Lk B3
=2

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

BP~637

r are integers. 31
ek #4 Mebel 32
raiws s 3% todins = J3% 1
= &—6 LM\] i *]-'6 {M’E}
allodt e N 0
(-« (4-2) = Q) D g N 4 2R YT
. coneofarae:  C(-904)
nz_sl*ﬂ\-\-\i_ﬂtdr :10 $_6=3 3“‘E:2
9=-3 f=2
Cayr-bu-4y+3 20 [A] 29 -6 Lf‘“*‘j
[
rodi ys » l g: " 91'- C J;;;zgﬁi‘” yalaed f{ ;:.;\,‘ frand gy
S L1 gt value o ¢
. =
\;T- m &?{R{r\gx\ugjl“%ﬁfﬁﬁ 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 " = } Y
: (0 E rodius '3'{' (:. 17+ mﬂ Padiik D{'_ ¢,
’ z J'i
sdmwerer of G = A LD
: et TATY expained vty
LOVAPRFTLON -
Ginee 4he drameter of Orae (o ¥ Sharter o | '

et raguy of Grae €, , it lies enely vathia G
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sinZx ~cos2x +1
; . - = +ap X
sin2x +cos2x +1

11 (a) Provethat

IHE = zgnn i - -lsq‘n‘-}g,) 1

lga X Wit + {10}5‘1 - ')_‘_ \

O 25AX WX 4 15K

LOAN LS K + 2ot

Zgink 3 i)

Zeosn, { Sirk 5% )
-~

ginAt
kA

R5x TA] shown,

S

AUCIAGRVE. -

Tgny o - (resx-t) ri

B

NS =

2 Sk WS ¥ U»lci:ﬁx):r {
A GRELWSIL - L s T

2. SINK Wi ~Lsiv v 2

i f (sin o~ wex + 1)
7 g eosn - SRS 1)

2 R WL -

SIL UK - (twsn) £ |

L\—sin’%p £l

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

Py
s % D) chown

= danx
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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

Hene,

tan X = H- Zser
gt = 5 - 2(1t tap'n) [MI] = (e
award W euEni pladam
Protl Bl 13 epplied Btamretiy
't dany, -3 =0 z

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

+ faaz-% o ennsl +
o= Ha' (%) x=4
skt X m
tA
e e, 360 o
= 180 56307, 360- 5b3%’

= 3, 0y g

P n: 45, BLY, 15, 30317 (G degrees st oe stoded

o) dedocted fov <ldp mnteert-

(eg. 128°[134° or 303°[3047)

iernative ]

tanx = 9~ 2sedx

LE S 5 e

s X s
SNk cost = S’ —2
5 wshn - SINLOS K ~2 =0
5 ms* i ~ sianwsn - 2 (S rasn) =0 Mg
33N - SARW@s X - dsindy SO
(3casy + 2sian) { osn-inm) =0 [mid

Josn=-2SL 1 C g @Sz SIAK
‘o - % tank = 1

{Turn over

BP~639




18

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

drads e o2, (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.

o = TRy (~00035) M
e of Wregstin up = e of degmse ih OfindEY = - 0504 7 cydfs
9% £ 9.0035 ) e -
gt %i- T “ /o= 0sSqmanfs LAY
foeof itoregt v LI tent)
gt of WORECIR G Vglawe o pffnder = Tk
K, A0t o sfunt =\t rh
S . |
5 omfs
%; i\&x% 2 rodt oflnuctose i cup @ f

o) .
Tr = ik 2
=-0.50% 1 cm‘ls {or (’—r’igc'n.‘[s) 0504 T ol

= g % - 0.0035 [} z w& TAv) soegt %i s e 0036
M

BP~640
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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]

.éa\-{ - é-\‘:‘ b4 %—}L
dt o dy
(uap)

ST
L‘\ihtﬁ Vo‘mr = “'C. 4

4t 5%

- a

15 &
(%)

Bt
n g

= 15 v LMY

n

3
7

W
wt

No3emn
dn " 15

ALYy

5
‘ M b3
18y axn caiam FLE R o B [Mﬂ
L0504 = 42 T M s = A o
yna 25 aringyee e
wvﬂ%m‘aﬁ&&

C A 05047 (35)
A - W
e 4n(2sy”

L}

0.504 umle (A (M;éfgf‘ufii}

@" \ amiﬁ
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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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