3

In 2005, Andrew bought a painting. In 2008, the value of the painting is estimated to be

$3878.58. The value ¥ (), in dollars, of the painting  years after being purchased is given by
the function 7 () = 2400 ¥, where k is a constant.

(a) What was the value of the painting after 10 years?

Whm =2 ,
3878 58 = do0e <

[4]

e 21616015

3k x Anl-blbol5

K % o0-léooo
Whan £ =10,

: )
V{i0) = 24ppe ¥ 1670

2 189729348
Valie 2 $11887- 29 (.M.go. )

(b) If Andrew intended to sell the painting after its value had at least doubled
which is the earliest vear that he can sell 1t?

Wi t =0
V(o)

K(o)

i

2400
32400

When V(t)= 4%uD

Agw = r00e” % E

)= g 016000t

i1

{

v 2= o 16000t
i

124

4'&3%0‘*”
P
433 e s e

3

¥ T

Joo% 006 2007 Joug 2o} Jol0

" Carbert Year #0009
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4

(a) Prove that 3 cos? x + sin? x =2 + cos 2x.
P . o
LAS = 3ot t 2~ A

= 3ot (|- o)

= Jm}.‘xf"i

e ey
Q“‘um T

2 5 %) A P
- E\.%EU;‘LK:,W‘% bg‘ j(l ) ﬁj (/m o S '}\‘

ey
S

e ‘w.“) S

5 - 2 T .y
A I O O e o C Y 52,

I
= (ot 1)t bl o 3LE oy .
E T Zces ot Sl
= 4 andx !
T4 0™
i = [LHS ‘i_;“"}‘ 53 d«n&&k )
= RHS (romd ) ’
LUS =
RS T P |
(‘;ﬁ .
= Mx:;fﬁgv -\ i+ \
) NW‘\)‘% Z
Tk t2
Hence, using your result from part (a),
(b) (1) find the exact value of 3 cos® 22.5° + sin® 22.5°, 2]

KCPSS 2023 Sec 4ESN Preliminary Examination
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(ii) solve the equation 6 cos?

3 Lt A
2+ o
E

Bage &

dx = 60° / 300" 4"200/ 6éo°

/

o
{t

KCPSS 2023 Scc 4E5N Preliminary Examination
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30°, I50°, 210°

1Y

w

A

1}

/

X+2sin®x=5for 0° < x < 360°

=
Y

e
=

L
3

60°

3307
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6

It is given that f(x) = x° + ax? + bx + 5, where a and b are constants, has a factor ofx—1

and leaves a remainder of ~ 1 when divided by x - 2.
(a) Find the values of ¢ and b.
£GY =0
o0y + b()T570
E+atbh=0 —@
) =~
22 rae)” 1 bEYTE =
40+ 2bt 1371 |
b==-7-2q —3 -

/?rwfo ® J}Eﬁ O

t+a+ (-1-2a) =0

~=}=a-0
a<-|
Lub ae-] ak &,
bz =7-2(-1)
z =k
~ . e=-],b=-5

(b) Using these values of a and b, factorise f(x) completely into three linear factors,

using surds where necessary.
Y =50 - 2 ~51t5
= e=1)(2"+ bx-5)
A 4 PLD'M ,
S BT
b =0
o fla) = (x=0(-B) T
w(2=) (x+VB)(=2-J5 )

KCPSS 2023 Sec 4E5N Preliminary Examination
Additional Mathematic Paper 2 [4049/02]

OR

[3]
D wisbn

<3

? =B

v R

21| £-x"-Bx +5

/

Z

(x‘g -3 )

“Ba+5
_(-5x1+5)
O




XCm L N\ seemAEomse

yem
A miniature model in the shape of a triangular prism is shown above. A piece of wire,
36 cm in length, runs through all the edges of this triangular prism.

The cross-section of the prism is an equilateral triangle of side x cm and the length of

the prism is ¥ cm.

(i) Show that the total surface area 4 cm?, of the prism is given by

Azﬁg—-l—z—xzﬁ-%x‘

A 2[ 2600 min 667] r3sy G

2 (3 i
= A ’CS‘) + 31'2 — ©
é:( + 52’5@
2 ‘F‘pﬂQ
b=y © Awﬁfmij

S © s O, |

A= (‘3@) 35 (l2-0z)
'15"1) + 36z~ (y°
)

2 2 2
=X -5 X +364

-EE:B DCQ +36x Cﬁfl’mmq )

i

1"
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(i) Given that x can vary, find the value of x which gives a stationary value of 4. 131

dh
T T (B-R2)x+36 -

Al ;dmhmwwv value 5? fpeo f?‘ =0

~12)x +36 =0
36
-3 g

35060 I
(3s.4.)

1t

A

o0

i

(iif)  Justify if 4 is a maximum or a minimum for this value of x and find this

stationary value of A.

“%21 =3 -

- 19-267 <0 (Wﬂ

- P12 (5mp60) 3¢ (350 60)

¢3-1089
63-] (3s4.)

-2
2 ¢

i1

\;E&‘V;&L T}“\0 fj & \ :?;’ * ..gw Y ?A{) g

5&' L Y
KCPSS 2023 Sec 4E5N Preliminary Examination
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3 (a) Without using a calculator, find the values of the integers a, b and ¢ for which the

. , . . a+bV3
solution to the equation 5x ~ V3 =4+ V3 x is CV .

Br-J5x = 4 1V3
x (5V3) = 4t/

4 +J3 . 5+J3
* 7 g3 5 +J3

o+ A3 +53 T3
-3

23+9/3
22

i1

/'. [}:33‘/ b;%; C: ’2‘2

KCPSS 2023 Sec 4ESN Preliminary Examination
Additional Mathematic Paper 2 {4049/02]
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o 90 , 3 : ,
(b) TItisgiventhatsind = = where 4 is acute, tanB = ISE" and that 4 and B are in
different quadrants. Evaluate, without using a calculator, the values of

m ?W\p @ sin(5-8), oR {Whmﬁ, wsed e )

i s un B = Ay B = s Ain B
ﬁm(&“%}m&mﬁ ) B
. a2 = (1)mB =0 :‘1(—\
R ond f
Lovwanm Yﬁmw I3 = “’% : B &
QO wp # - |
3 S
= T o 1 = X o= vlna‘!’sg
G w&rwﬁj#wﬁ% ~4n B Ly
(i) tan24 .
. 9 kA
1= fan A
. 2(Z) \
- ()7 >3
| B _m
= AN |
5 7 (! ié) )
A T
3 Y= V53
= 24 =
7
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(a) Solve the equation 67(6” - 1)=12.
67F- %12 =0 ,
Let 3 6 |
> - = 2772\  o3%
yy W )O @6(@)@5%
- 4 +% ) =0 .
[y )(2 . o (;;)gwé .13
= W= - g
j 4‘ oy J/ e P d&{?(giﬁ“mj é)§ 3@[65:}
e 4 ¢F - =3 ) z
2 A = dn
z 2 07737 -
= 0774 (3s.4. ) sp 2 ’; c

(b) A curve has the equation v = xe**,
. L ‘
(i) Find a—z—. 2
3
%v-: (e "+ x(3e *)
3 320 3
:EX(I'f'SJ() oV (e “fm:pm)g@
(i) Find the value of k for which %} = ke3*(2 + 3x). (3]
d2y .
L1 3 3 _ Mo died wot
& = 3 (14 3x) T (3) (e ) . ¢ oy &&;
| rtiite

- 3 3 3x .
= 3e +D}J{€ T 3e WWE&Q,

= Qegx“f Ve =4

e = \i‘: 3 ( & 31 )

" foe sicnts did

KCPSS 2023 Sec 4ESN Preliminary Examination M‘f{) k=3, [Turn over
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The diagram shows a play area for babies that is surrounded by partitions at PQ,
OR and PS, where PO =18 m, PS =40 m, angle SPO = angle ORS = 90° and the acute

angle PSR = @ can vary,

(i) Show that L m, the length of the partitions can be expressed as
L= 58+ 40sinf — 18cos @ . (3]

PT = 49 2u O

4 ST Gk
4@PU =0

b AN 7

@ e rowad. oYV A
Ka‘}il.(r' o oy

JovA AR

PU =8O Ny

v i

& T o {

4 g gy AP S

Ha T Qg
{ ]

QR = PT-PU ho s
= T04w0 - 18y O

St

i

40118 + 40.4m0 - 1§ O
987“%%4@ - 8 w0

it

l 0O X M
DI IS apew TV TG P
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(if) Express L inthe form 58 + Rsin(8 — a), where R > 0 and 0° < ¢ < 90° 4]

48

L= 58 +40 41 Q-8 an 6

58t R s (8- )
58t RsmO il = Ran® 2 o«

n

1§

. Rsud =8 — O

AEPLL fat NOT W
PO oo TN
' kg, Y A (Y
R mol = 40 — & '

O Rawd 8
‘@'. PN

i

F ool 40
.
}Jm oL = 0 o
'i..u_.w..“ e ;‘U’:’ ‘
oL 2 242277 :

O +0° 1 R g HR g /= 187 +40°

R= JIFP+47

: : ,f WY ,” e i E’W 048 e -
) J‘;@.} . e
L= BEE 20R1 s (024 20) (dy )

(iif) Given that the exact length of all the partitions is 74 m, find the value of 4 . P

Pan L= 74 |
Tz B+ A (O- 24-227°)
6= 2481 awm (- 24227°)
S (§-24-22T) 2 0-3647
Rome X R Al 3933°
©- M-227° = 21-3933°
O 245 6203°
2 456° Ud.r.)
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The equation of a curve isy = xvx + 1.

(a) Show that%(x-ﬁ):;%. [4]
-fa((:(vrl)%
*-3%*:(a)(x+!)%+é(1+l)'§(:)(x)
=
2 ¢ T Py

2+ )+ X
Rl SRS S

2 J X+l

3x + 4
R
JJ;(.,L[ {/%/(’(A)’%"Y] >

(b) A particle moves along the curve such that the x-coordinate is moving at a constant
rate of 0.2 units per second. Find the rate of change of the y-coordinate at the point

where x = 5. [2]
dx .
— =0 awids /s
oo Ay dx
i Tdx T dd
WW e i 5/
Ay 3502
= 0 2>
o <y B¥) (
2 o 69%

it
(w]
o
wady
=

P

O

po]
[+
=i
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5 . 3 X
(¢) Using your result from part (a), evaluate b ey Q. [4]
{ 2 3442 3

) fn dx = [1 &T}Jw}

3 2 Y 3
/,} .;j&% Otx T ,)_‘,, <)(H) d= ° [qm'l]w

22 g Lote)¥ ] [15]

-3
-l

3

3 3= F : ,..,_-]
j__ L oy dst = lxm JJat

-

AL

(3\/’;{}.»0? BTI)H(1V~l‘T‘I - 2 -t >

(-4 )-0

i

j?’ = i
~) 2y AT (j"( - 3(2>
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9  The equation of a circle with centre Cis x* + y* —8x —2y —152=0.

(i)  Find the coordinates of C and the radius of the circle

[4]
sl Py “‘LDJ ~Jﬂ ~|52 =0

§t

(-4 =47 ¢ {y-1)7- 7o 15 o

= 4) 1 (y= 1) = 161

e (40) Melhord 2
AN
13 umte

Hi

i

sl 3 Fub %79 anel A Y =B
1 i AN Yl ; “‘“"‘"“*;»—WI” . » o, . |
/’\(n) Show that the point P(9, 13) lies on the circle, I rvcliizaev 0]

[robedl)  Lugh 4 ct- [y 057 Hlid 3
¥ R vo=-nrys

; xn*yi_gxuly-[g):ow
A 213 ik b (4m) e O,
~ A |

o Y Kot M‘ﬁ“dﬂ Iy CP= rading - uicle T 13°-8(4) - 213)-152
[ Yios on A arcle. .

e, % W
KCPSS 2023 Sec 4ESN Prefiminary Examfn’étlon

i 3 ,;Y‘v‘“z’ﬁ
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(ii1) A line, I is parallel to the tangent to the circle at P. O is a point on line / such that P is the
midpoint of the line QC.

(a) Find the equation of the line /. 3

[3]
Goadird 3 CP e

N

=
i

+

f sz‘ :

Caaddead 5y Jing £ =
1 coodiates 3 Q- CWJ

.(:("%‘4} D‘H) - (ﬂ,/B)

. & e 2|
3 2
D( :!‘LIL ﬁ SJS
0 = P ’
&j/f\ 0 A 5 y-Lb = -3 (X“)‘f‘)
. B 165
W ARET L B
) UE/}% =54 + 3770

(b) Explain if this line will intersect the circle.

i () - fm Jing A i W A W P and Ol
W 5}/ &C | '5( tﬁsﬁ,ii
L eC 7 rads & ke
H@M@ lie A wall w6 ditasect e crole.

TR ’ N s 5 0 3
E"«'ﬂ.@%‘ {i’/’ - ,)ﬁym\,uz wgan D« 0O g - X M;»@/iﬁ M
-y,
:{f/i;’%ﬁzi/‘%&:g &ﬁ’l@ (:(ﬁf“fjs‘{l -

Q*

L o
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10

y=sinx

The diagram shows part of the curve of y=sinx.

. The line AC is perpendicular to the x-axis.

UJ]F\}

A4 is a point on the curve that lies on the line x =

(i)  If the normal of the curve at point 4 meets the x-axis at B,

find the exact coordinates of 4 and B. (6]
Ve A X
A 4
ohen = = 73
Y= s
o
Y

a1 b -
e = ::étl
i =
oS WS
:_::L; - LA
3 i sl
. &y;s; AB: y=3 T (x-%)
Whan D, =
JT IJ{§?§«§:’§ N
Q-S”—,n)(i*%) Y
3 xI
27X . s (—Ewg‘ 0
N wwmgbﬁ 45//)
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(i)

D is a point on the x-axis such that the shaded area 0.4 and triangle ACD are equal

mv3
Find the distance BD in tlu form e

v\n@\i (/‘M 517 D (J(,Q) g
A A

5 s de = L)Y s
f*anXTZL o ® 2 (—’(’%>

E
(L) (~w0)= & (x-T)

(6]
ok %
/

H

1
P
&
wi=
Foet®
%
T
&
3
e

=2 =4 = (1)

P -

B £ T >3 Ay

Ao =R («- 1)

2 i L (3 -

F o= x-k 5 (£) () -

- - =

A = F T3 D = 73w
2.0\ _ (8 J:.) .1 _1
- 3D:(rg*‘§‘) (‘”r*a BC=Zt3-3
: - j“

_2B B = 3 il

= 53 = )
LA

_ 8&*35 &D:‘*‘yg 'A{,,
J’_‘z a5 53

. B3 y ERrY
2 _ 8B -305

T Ta

=T

End of Paper
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