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Auglo-Ghinese Sclool (Bocker Hous)

Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+c=0,

re —b+b*—4dac

2a

Binomial expansion

n n n n-1 h n=212 n n-ryr n
(a+b)' =d"+ ]e b+ , | B> +...+| |a"b +...+b",
v

nj n n(n=1).(n-r+1)

r

where 7 is a positive integer and
r !(n - r)! r!

2. TRIGONOMETRY
Identities

sin? A+cos*A4=1
sec’ A=1+tan* 4
cosec’Ad =1+cot* 4

sin(AiB) =sin Acos B+cos Asin B

cos(A£B)=cos Acos B¥sin 4sin B

tan A + tan B
1Ftan Atan B

sin2A4 =2sin Acos A

tan (A £ B)=

cos2A4=cos®> A—sin? A=2cos* A-1=1-2sin* 4

tan24 = ﬁ%—%
l—tan” 4

Formulae for AABC
a b c

sind sinB sinC
a’ =b*+c*—2bccos 4

A =lbcsinA
2
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Qugla-Ghireese Schoal (Rarker Howd)

. e .
A particle moves along the curve y = 3(x_46) , Where x # —4, in such a way that the y-
X+

coordinate of the particle is increasing at a constant rate of e units per second. Find

p

the x-coordinates of the particle at the instant that the x-coordinate of the particle is

decreasing at a rate of 2 units per second. &
Ll v_,f/ ’
Alven L i e /s A
5{,\, P J{ TLY; ,,;!.u ) ’;!%——: - 02 unlt /§
3t 1§ |
ﬂ *+4

~ ) 7))
ay £y (3) ( 32418)
o -
& e

(X +4D°

SL+12-3x18
_//7 —r"!rér’) =

i

- __Z?____ y )
27 = (A ¥
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Preliminary Examination 2024

Augla-Uinese School (Racher Hoas)

The number, v, of a certain virus present in a sample collected by a vaccine laboratory

is given by v =me” +n, where m and » are constants and ¢ is measured in days.
Initially, the number of virus present was 2000. It increased to 5000 after 1 day.

(a) Find the value of m and of n. [4]
2
V = 5 ’,.‘-" N O
- : " N - 2000 —4 1. 65
+ =0, v = 2000 - - 2 2
2 ,
2000 = m€E +N | - 1530 4u7p
c " //j
MmHn = 2000 - ‘ ~ s A m
/553// L,'\) «‘:)&.}{"
+ =) ,v= 5000 |
, g
s5p0p = ME +h (2
-() , 3000 = ME-=M (
= 2 /
3000 — (& —1D
3000 /
m =
e* — |
= 165865 49 2 N - /0 - a0
3 /:/L é [] j "t) /2 { ’;: ,’.-f’- "’;r {) F ¢/ “vb/,
(b)  Find the number of days in which the number of virus present first reach 2]

1 million.

A G & 27
I X100 - 4‘6/‘5962?6 + 15 30 HU4¢F0
3 b
e*t- X0 1530 4470
2t
@ . Q124456

= 3807/

N

5 383 6/5175’// (o 35{)

4

Secondary 4 Express /5 Normal (Academic)
Additional Mathematics 4049 Paper 2



Auglo-Glinese School (Tucher Hord)
o~ show D= o 5 D70
3 (a)  Show that the roots of the equation ax® +(3a+5)x+3b=0 are real for all real
values of @ and b. ' (3]

AT7+(3q1h) 7 +3b = O o
. 4 e oo \N2 4L T > 1) rea) X d(gﬂo(_f
Oilclim,nant = (3athb)—T4L50/ . oV

=2 7 > . ; D7O 4 T5
= 94 + bab T b - |20b
- 90°— bab +5b = real coots

D=0

’ >
_— oy " , /
Fov a ’ﬁf b 1"”,/,"{'_-’/.9‘;_,:;-’" < /J} a An /// Vs P /d a ‘—b) \%O

Sinw elistlvnant Z0 , hente, rocts Of ax “t (3arb )X

+3b=0 are real

(b)  Find the range of values of m for which the line y =mx—3 will never cut the

curve y* =4x—6y—34, = D<o (4]

2 ) A .
{)‘0% /j> = 4 - o [/\.")_3‘: = "3\) o) ';/‘

2 / '
‘«? A~ 4 e 0 i
| f L ’ i

7
N - 7 .

2 ; — ol
(— r/v")/ ,/}Y'F\/A(I:Qb,) QO
2.
b — 100m~ < o
000~ =16 > O
4’ (g f” P 1‘)// f)

‘l" - Y - "): (5 “i ’L-::i,‘\‘ > O

& == =
M) “5 oY M }'5\ B
5
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Augla-Ghinese,Schaal (Barker Hord)

A tangent to a circle at the point (6, 10) passes through the point (9, 6). The centre of

4
the circle lies on the line 3y =4x+13.
Showing all your working, find the equation of the circle. L0 [7]
gradiet o tanged = g
/ W/ /I b
T3
s y Yoo e
a0 U T
| (¢i10) , m=F
2
j = *:x;)( +C
3
10 = 26> 1€
£ = >b6
z = [/ »\
- 7{ ) x7 /.‘ S “"::,' - - _— T N ]', / >
Yl FT i T A 2 :
l / N
rodiuc \
e v D
3y =4x1 13 - {2
7\ = p ."\. \r
< ’}“ (1) 153D (<)
= {1\ Vi 5
D(’—?"’C 3 )= TS
9 33 i . r3
Fit 5 = Fx+ /3
o -
- 2
T =
3,

.
v
&
§

1

—
-
-

centre (2, 7)

radies = JG=2% (0-1)>
= 5 anlfS ) -}

E 5)' wedlen :j i C/ e ¢S - e “ ,
g y
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Do not use a calculator in this question.

Va-+a

5

Express sin 22.5° in the form of

, Where a is an integer.

Augla-Ehinese Schaol (Barher Houd)

(2) ;
(08 UK = | =Dcln2A {
OS45° = [- 2em2 2287
\/)—: /
A= = - Duh? o5
g ’/ = = 2 kf/ﬁ 2 o2k O) .
\/'S —_2 5 5 (
— = —R2 &7 24
> 7 2 —/2 !
I~ o5 - Y&
Sh=a22¢ = }
[
(b)  Show that tan15°=2-+/3. | B [5]
Lo e o not! TanlS F fa 65 fal
Fan 157 = +an (6045 )
- {;p Z(J - f[]f/l v fan (460-300) w /
t +tan 40 ran¥5° 4
V3 '—'/ x _=[z =
1 +Vs x 1=/> ) 0
' fan({ = tan4s’ «‘,Laﬂf)OX

T2~ 3-11/3
T
— 4423

—2

2 _\J@;/ [‘%M@

L

e
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Auglo-Ghinese Sclyool (Backer Hord)
, ot gl 7
7 To help. o7 give ’ﬁﬁmmemgﬁg

Using the substitution # =x’ or otherwisé, express x° —1 as the product
[1]

(@ @
of two factors.
2ol = (17 o)
' -7 ) ) (o 1)
= 4?’;%'!\{“\‘:;_‘\‘ R - N .
| : ,/// ~Y _L ] -~ ~ 3
Do not eave ancwl”
o terme ﬁ{ .
(i) Hence express x° —1 as the product of four factors with integer
coefficients. ——— . [1]
- 1 A3 13
: f#4>hﬂ+%«ﬂé7ﬂ' /

DA @Y (A Y > (2
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Augla-Cinese Sclyool (Bucher Horsd)

(b) (i) Find the remainder when f(x)=3x> —5x” +7x—4 is divided by x —1. (1]
£
F= 302 505% 10)y-1
= |
gemalodir = |
(i)  Hence show that 4 =—1 for which g(x)=f(x)+ Ais divisible by x—1. (2]
” ) " . TR -~
GG s dilgle by X1 2 gt)=0
g () =0 \,. |
jf(/f) +th =20
/\ / 'f f’\ =
)
Cb)ﬁ f[’) ;, A - //" é\;wc,\/\/’,\’}
(ili) Explain why the equation g(x) =0 has only one real root. [4]
7. A\
/ﬂ-"i‘:f(?()%%: > = 5
g~ P35t Ty 4 (1)
_ ; = 343 57'2* ’I 5
ﬂ L) 1S AVIS b, fl/!/g ¥—{, - ~/ /s jaww (% (/‘/’7’)
342 oy t5 — 4
T L (1) (327
[ 325 2+ -5
. BN . - x =
3})5”_, 5);7 ) Z-1=0 - /
L o 3y 2x+5=0

‘-—— )| 2 177 N 7 o =
M( -;; /J,,f;y,g Aiscl]ronant —(',2)2/4( 3N )
—— = —-56 <0

e ————

1
S5 —F ; . g
v 2Xt+s5 =0 hrasS 20 ‘fak

iy henu 33X~ .
—= roots

Tt g 0.

2% = ~D */—‘1&—'%‘@\ on) j real (ot

202y | |

¢ / E

- 2% “5b f

3

§

|

I=] /s the

X—| /s not a rool
=l /s a jCZCJ(%,f_
100t 2 S [wtjpn =2 X = /
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IXT=2%45 =0 hac
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Auglefivrese Sclal (Rucher Hous)

(a)  Two variables x and y are related by the equation xy* = ax + by . Explain how a
straight line graph can be drawn to represent the given equation. (2]

- .
Z(Ijv; gxt ;"i/
W/

Y= = Of

p

A no x ~ Y muh‘}»a)j toa !

St

+ Y :
01 “ alglnet T ¢ Fn | o
A Y /a,/., ~ ty 4w The Stra ght bt jffio//,&

(b)  The table shows experimental values of two variables x and y. It is known that x
and y are related by the equation y = pe™* where p and g are constants.

X 1 3 5 7 9
y | 982 | 659 | 441 | 29.6 | 1938
(i) On the grid below plot In y against x and draw a straight line graph. [2]
x|t s sl T
!}ﬂ V} 457 ; 3‘775 3.39 Q,é],qé(,_v ﬂL;}:,/(: To 25 +
l Ml | : i j k {ollrv the ! . ble
(MAY | A U [ 114 o .
. /\‘b/ /TN
TRy
\3 =
X - ais
voust STt
_V fam O
A S | > X d
) : z : Yy a o | o - o '(':0 [éa
A R = f

o Y—(nrerw,ﬂ
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Augla-Ginese Schoal (Burker Hoas)

(b)  Use your graph to estimate
i)  thevalweofpandofg, VO Sub. L 3 Y 3]
—aq
y=pe v Valmes nto

e ;(;\ a
Iny = n(pe” 7 ) U)v«oman
i
U”’”O + Loxline
f;{‘ ! — “/:‘1 “.L f,-\ D

N % ﬁfﬂd'd‘d
) 1 '; \) 40 - fé‘w o, 3 1)

uging (<,

-—
e —
%

or g = _L;_
/ “T 7
np s dre vedial ¢ wﬁ
- 4.8 _
/'D - 6 [n \’7 = 4:%
A . 570 4 _ 4.9
P / 2 570 P - e 8

[R2
(iii) the value of y when x = 2. N() . gub ) [/b X [1]
Read U 4.4 N oo w
—F(om 61,’4. ci
jm?lﬂ j = €
N
<~ 8l S0k
Z 0.8

e
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Angls-Ginese Sclaol (Burker Huous)

8 ABCD is a rectangle which fits inside a semicircle of radius 8 cm and centre O. It is
given that 4B =x cm and BC =y cm.

A
D C E
¢ :
h 1
- R 18 cm
( %U !
yem \
g "
Q i
: v
A B
PN~ SR >
X cm

(a)  Show that that 4 cm?, the area of the rectangle, is given by 4= §V256 —-x*. [2]

0/?7:'%:'

-
—~( 8 A ,:' {
~J—/ VAo
“‘/'
o C
S "
S
[\ b d
) = B
2

l'/‘
'/’\ — ,,’ Ve r’
.‘//
e
- ;;gf v - // Nl D
- = £, =y (ghm/ﬂ)
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AQugla-Glinese Schaal (Bacher Haud)

dﬁr;()

%
(b)  Given that x can vary,find the value of xY)which gives a stationary value of 4. [4]
A
- >\ 2
A= (256-27D2
...{/:L& J /"‘;54 ,_.'y:}\:’é _,1_[—“1 rf\':,”:’ ~}"?\zh.;*(f oY \7
(j"l/’){ = 2 [ <> A S + 5/ 2 =-0 " J \ LA

s 2
) :21 (Qb'é *;(2) - --2\/ Df:éc»?z

AA

—;;:; =0 "

A o L _
‘ﬁ r“'—ﬂ. i =¥ e M———

. [» Sl A - /{ /" - P ~r &
£ J ALY IL 4 ) el SR §
)7( CaaiN 'JA.YL‘./-, :’57 A"

Jonb 2> x [osb-x> =X 7

~ CP | 2~
256 X =X

I56 =20 >

2= 225 xv0
= /] 3137
< L Y

ral
X3 m (0 35F)

o d4
(¢) By [considering the sign of —/, determine whether the stationary value of 4 is
Y- uce ISt 4.
Givatve T&T 2]

maximum or minimum.

donot use (1.3

dr 2
e 3567 >

}y — 2 ‘EA /( AE oy fr—
oA ~ P56+

= 256-X"—x2_

—

T‘:V Stotimngry  Vdlug d 2‘; = 20129 ~X*)
/ 2 Jos6 -x>

n
[§ M X oA A = 2o R

Fa pz
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Augla-Ulpinese Sclaol (Barher Hous)

v -9, t =0 (Ha/-?n’f\:flflready at reet)
9 A particle starts from rest from a point O and moves in ¥ a straight line such that its

velocity v m/s, is given by v =24¢— 6t>, where ¢ is the time in seconds after the start of
its motion.

(a) Find the value of 7 at which the particle is instantaneously at rest. [2]
Vo= 34__7,, "(”/ZLZ— K)\/;D

’]/:'{,7
b1 (4 -t)=0

- — M) ) S |
t=0 o 134
o

(b) When will the particle return to its starting point? 3]
5 - v A 7' lt £=0
- E L4 i

J 20t — 417 dE

& = ? 2. P 2 -
2 e L el | / .

f‘ m >~ N ] . _'l
NG T L P i€,
“+er b S QLN ;oA

NIl cebarn AR g.fa/%/f/;ﬂ /r;am?"“
¢
U
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Auglo-@inese School (Burker Houd)

9 (¢)  Determine if the particle is accelerating after 2 seconds. Explain your answer
with clear workings. [3]
A av o r
A = 4 [ Lo accd&altion
0407 I ¢ negative ,
} I 2 ” L' .. 2 N7 Y 7
A &L(/' 28 mm.{./;(; t > 2 nenN . +h € [Ai: e €
—lat L 24 | T pot aceel&atio
24 _joF 2 28D v dafte D seconds
24 -2t <0 [
(d) Calculate the total distance travelled during the first 7 seconds. [4]

] ) 0] ~
When + =0, £=

W}\{)/) .[. . %/1/ , (5‘ :/4[4—)2’ {(4)3

38 by = ('763”’

ple— et G g left Sicle % pont O,
i —— -
r o ) ! > . / G
| "_.—Mf _______________ T{:‘ 7 mv'{; ‘:’!/i..f tG0 (2 “+ qve {r-‘u_ r/
()

= b4y 2198

- 226 m
7
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Augle-Cinese Sclpool (Borrher Rord)

10
S re
The diagram shows the side view of a 14 cm by 8 cm rectangular block PORS, placed
on a ramp, VS, tilted at an acute angle of 6°.
The ramp is placed on a horizontal surface ST and d is the perpendicular distance from
Qto ST. LVTS =90°. Chow the _mgo (01’1:05
(a) Show that d =8cosf+14sinf. [2]
5« 7P .0 i NP S 5 ‘/Q
Lot £SYR = LXK =10 o A OUXR, (08 e - -
In ASYR , s = —//%——‘K l L =8 sl
RY = g O [ Cod=XR ey
sep- gt 990 P8 | - gocd + Ihew),
ZORY = 180°% 0% (0% ) |
e (
(b)  Express d in the form Rcos(8 —a), where R > 0 and 0° <a <90°. [4]
Lot § 0s@ #1489 = R cos(8 =X
20
— 605,
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Augla-Gfinese School (Burhor Housd)

10 (¢)  Find the smallest value of @ such that d = 10«/5 . [4]
2075 (s (@ - 60-2565]1°)=10/2
= &7 3 > L/ i ..

(05 (8 —60<255(°) = p g770C8

bacic L= 28 7105° 0< & <90°
<o 15 < O 60255 <af 7

7}

O —60550 = =28:7105%, 28, 7/05°

17
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Augle-@hinese Schaal (Berker Hmrd)

11  The diagram shows part of the curve y = . The tangent to the curve at the point

2x+3

S [—;—, gj intersects the y-axis at R.

L7
(a) Find the y-coordinate of R. [4]
Al e =22 ]
e el -1 (22+2) .2 |
-
B R
(2%+2) _ 16
. - 7:‘;, \“;\f ) ,'~ -  C - /’7./:? ’_; :‘}’/},
) = =1t 4

. . . S R = )
\’.// ~ tooxcinale [ ) K =y
18
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Auglo-Ghinese School (Buther Houd)

11  (b) Find the exact area of the shaded region. Express your answer in the form of

b . .
(ln a ——j units?, where a, b and ¢ are integers.

& —

S n (2X43) 7 1%
8 ﬂm dr = 8 [——" o Jo
L= ) /,—S:'
= 4/% (2x+3>],

:,x.z ﬂ/ﬁ,'!ﬂ»:)w;
402 Al
- r'/?'
= 027 = n b

- Ar { O d& S‘/\ﬁdj,/( Y'i@'?[ﬂb

1 Ao 3
~ n1b ’J(QT%>XS

=lnlp - 2 unife
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Augla-Ulinese Sclaal (Rurher Hous)
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