BP-167

BT ——

I \%% _
f _,} ) GAN ENG SENG SCHOOL
e Preliminary Examination 2024

T

Y PR b bR e

CANDIDATE
NAME

INDEX
CLASS NUMBER

ADDITIONAL MATHEMATICS 4048/01
Paper 1 27 August 2024

2 hours 18 minutes
Sec 4 Express/ 5§ Normal (Academic)

Candhdates answer on the Question Paper

No Additiona! Materials are required

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand m,
Wrile in dark biue or biack pen.

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

Do not use staples, paper clips, highlighters, glue or correction Tluid

Answer all the questions.

Give non-exact numerical answers comect to 3 signifieant figures, or 1 decimal place in the
case of angles in degresas, unless a different level of accuracy s specified in the question.
The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for ciear presentation in your answers.

At the end of the examinaiton, fasten all your work securely together,
The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper 1s 90

For Examiner's
Use

9%

This paper consists of 21 printed pages {including the cover page).




BP-168

GAN ENG SENG SCHOOL
PRELDM 2024 SEEXE_INA AMI_OLP
iadrazic Eauati
Forthe equation av” + by +c =9, 7
b -dac
- 2a
Binomial expansion
. my . im . [ n X
@+ =a" +{ BT INCE A +---+I }a"’éf ot BT,
53 2 LE
where 1 is a positive imteger and mm n_ oD el
' 7} a-nrt ¥
1. TRIGONOMETRY
sintiries
sin® d+oos’ d=1
sec’ 4=1+tan’ 4
coserid=1+eot’ 4

sm{ A+ By =smAcosBrcosdsinB
cos(d+ B)=cosdeosBrsmAsm B

tanAttan B

Az By .
tan( ? iFlndtan 3

sin 24 = 2sin Acos.d

cos2d =08 A-sin® A=Dcos A-1=1-2g0" 4

mm:wwwsz
I—tan" A

Formulae for ABC
4 b€

snd smB smC
& =h +et - 2hecosd

Aﬁ—%ﬂ?ﬁsﬁﬁ

Page 2



BP~169

GAN ENG SENG STHOOL |
PRELD 2074 B4EXP_T9A AMI_OLP

The equation of a carve is 1=—2¢" +3x+5.

(8} Write y=-2¢" +3x+5 inthe form y=a(x—#¥ + k., where a, hand & are
constants. i3]

(b}  Using your results in part (a), explain clearly why the maximum valne of vis &
when x = J1.

{21
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2 (&) Factorise 64—(x +_1}3 . {21

(b}  Hence, solve 6¢¥~€x+i}3 = 13(3 ~ x). expressing non-integer roots i surd form. {21
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3 Express _?mﬁﬁu_,% the sum of ¥ partial fractions.
[x* ~9}{x~3] [6]
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4 A curvehas the equation y=x +kx* +kc+8, Find the set of values of k such that

fa)  the curve is an increasing function, 31
(b}  the curve has exactly | stationary poit. [z
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-
5 {a)  Find the term independent of x tn the expansion of {2:5 +% } . 3]

(b} {1} Find the first three terms of the expansion of {2~ 3;&“}5 in ascending powers
of x, 2]

{ii) Hence, find the value of n such that the cocfficient of x in the expansion of
{2-3x) (1-3x)" is -720. 2]
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&  The gradient function of a curve y = f{x} s given by - o for x 3
{2x+1} 2
(10
The curve passes through the pomnt (;,gzj.
(a)  Find the equation of the curve. [31

(b)  Find the angle: in degrees, that the tangentto the curve at x= | makes withthe  x- [2]
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_ {xeln
7 The point £ lies on the curve y= ixz{ -Ej% }f for x>1. The normal to the curve at Pis
'\x-‘ +#
parallel to the line 2y =3x+ 2. The equation of the tangent to the curve at P cuts the
axis at . Find the area of the wiangle POQ, where O is the origin.

0]
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In the diagram. TQ and PR are the diameters of the cirele with centre 0.
The tangent at T meets RP produced at U Prove that

a8} TR=PQ, 131
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(6)  QP<UT =TPxUR, [3]
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The disgram shows the quadrilateral ABCD in which point .4 s (-1, 2} and point C1s
{8.5,4). The point P{ébﬁﬁ} ties on 4D such that AP : PD =3 : 2. The midpoint of BC,
point M lies on the y-axis and directly below point P.
¥
Y
D
P(65.8
A c(5.5.49)
4(-12)

k 2

{a)

B

Find the coordinates of D, M and B,
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(b}  Calculate the area of the quadrilateral ABCD. [2]
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10 (s) Sketch, on the same diagram, the curves y=3cosx and v—ivgsm(i } for

0£x%3x, 13

(b}  Hence, find the number of distinct values of x for 0 x <37, for which

- )
{1 3mx+zsm{%);;‘ (]
(i) 3eos3x+2Zsinlr=1. o
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11 The diagrams shows a prism in which its cross-section is a regular hexagon of side (5 +f3 j

Side view Front view

{a}  Find an expression for the cross-sectional area of the prism iu the form
q\g + p vm’, where p and ¢ are integers. [3]
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() Given that the volune of the prism is 3{3243 +138)em’, find the height of the B3]

prism in the form (a 3 +bJom, where a and b are integers.

12 A particle passes a fixed point O and moves in a straight line such that 1 & after leaving O,
2y
its velocity, v m/s, is given by v= ;—?--;-- %-fi The particle reaches its greatest distance
from & at P.

()  Find the time when the particle reaches P. 2]
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{b)  Find the distance travelled by the particle whenr= 2. [51
(s}  Show that the velocity of the particle is decreasing at point P. 2]
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13 (2)  Giventhet log,125-3log, Vb -+log, e =3, express a in temms of b and c. L3
(6}  Show that $™ —4{5"}+ 5™ is divisible by 2 for all positive integers of n, 31
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14 A metal container of hot liquid is left to cool in 5 laboratory. The temperature of the
liquid, T "C. after » minutes is given by 7 =ae™ +15 . where 4 and k ase constants. The

table below shows the measured valucs of Tand .,

7 {minutes) 18 2 30 40 50
TC 66.9 46.5 35.1 272 22.4
{2)  Plot In{7 ~15) against n and draw a straight line graph on page 21 to illustrate

(b

the infonnation,

Use your graph to estimate

i} thevalue of k.
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{ii) the number of minutes it takes for the temperature of the liquid to drop to

40% of its mitial value. L
{31
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o 4w {x +'§}5
-’*""{4*“ fx+ i}}[iiz 4 4x +1) 4 _g,.;.;_f’}_ M
={3-x W16 +4x+ 4+ %" +2x+1)

=(3-3)r’ 463420 -——Al

B | G- #6542 =153-x)

(3-2)x} +63+ 2P -15(3~%)=0

{3- 0% + x4 21-18) =0

(3-x)x" +6x+6) =0~ Ml
@-xy=00or{x %5314—6} 0

X+

" pxead){x-3){x~3)

x+7 4 "3 €
(x43)x-3]" i¥*3} R (x-3F
Alx—3F + Blra H{x -3+ Clea D= x4 7~ ~-M1
fabir=3
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sibx=—3.
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3x* + 2+ k>0

Let discriminant < 0

(25 - 4(3)(k) <0 -~ -M1
4K <12k <0

k-3k<0

k(k-3)<0
O<k<3i-—~—Al

SAER] oLy

_}x’*gﬁg Sl
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®) i o3yt M s k
dy

YL=0
dx
3Ix* + X+ k=0

Let diserininant = 0
(2k) ~a3)k) =

4k -12k =0

k ~3k=0 Ml
kk—3)=0

- g}(z)’““* ()" (_3}' X

Let 18-3r=0
re=f-—-Al

r-(;Jrer
=ASGBE8——— Al
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(2-3x)
=3 e{J{?) {-ﬁx;‘{;}iﬁ {-3x) +..
=32-240x+ 720¢ + .-~ ~B210

(e}

{2~3x) (135
={32- 2400 + 720< +.: }{1-3x)"

={32~240x 4 720x" + *-3(1"*{?}*3*) + } ~==~Ml

Coclficient afx-’?{ }(—317 2405 ~--Ml

32scnn{-3x)-240x = ~T20x
G630 340x =T 20x
— Gy = 720+ 240

a-i}»—mﬁi
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Eye—
= 36@%%1}
Arx=1
.@ 36
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{x+1}{x—1}] 3
x*—1=3
=4
x=2or X=~2
. R S § |
2410
At ""'"25 k #}'ﬂ(m
Sl PN
y=h3—-Al
P(2.In3}
Equation of tangent
3
¥y m-§x+c
Sub (2. 3)

5 ,
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gng., “gsg(as 5.4, cgs,s 4} E{ti 5,121
1f=1 45 85 115 -1

s P 23

= 854508850204 20 LS} ={24.5)~4(8.5)+ LS 13(-1] J—— 201
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Bl+« y=3cosx, shape. 1.5 oscillations over 37
Jand —3 to be marked on y axis

7. 2 and 37« to be marked on x axis

BI Shape
B1
Shifting
curve
vertically
apby 1l
unit
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Volume of the prism = 3{324/3 +138) em®
3{144f3 +15)xh =3(325 +138)
(1405 515k ={3243 +138)

" 324” +138 14«5-1:5
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(b)

=3t +2)~ 5~ St e Ml

Aﬁ t nlﬂgs ﬂ{}
3{(0+2)+e=0

i
5= 31!:!(«?*5' r ) DO T } % OO Y |

£y
kot

(b)

Atr=1

=0.383 m -~ ~Al
Ait :.:;3

=0.0794 -~ Al
Distance travelled
=0,383+(0.383 - 0.0794)

i ()

&

Since @ < 0, the velocity of the particle is decreasing.

lﬁgﬂizjmﬂogﬁlgﬂegﬂcté e

k}gg 135 leggb'i + k"ga c= 3
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L
LSS {5 457N
:5""&{53—-m-}1}-—~~m

=6{5" )&

Sx5° - 4{s 4 - M

= 1{25()-20{5")+ ')
=35}

Since the-expreasion has'a factor of 6 which is divisible by 2 hence
54 - 4{5% )45 s divisible by 2 for all positive integeis of




