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Anglo-Ghinese School (Rerrher Hord)

Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c =0,

Binomial expansion

(a+b) =a" +[nja”“b+(n]a“'2b2 +...+(n]a”"’b’ +...+D0",
1 2 r
n] n! n(n—l)...(n—r+l)

_r!(n—r)!: r!

where 7 is a positive integer and (
,

2. TRIGONOMETRY
Identities

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

sin(A4+ B) =sin A cos B+ cos Asin B

cos( A4+ B) =cos Acos B¥sin Asin B

+tan B
tan(AiB):M
1Ftan Atan B

sin2A4 =2sin Acos A
cos2A4 =cos> A—sin’ A=2cos* A-1=1-2sin* 4

tan24= Lan;_fl_
l-tan” 4

Formulae for AABC
a b c

sind sinB sinC
a’=b*+c¢*—2bccos A

A =lbcsinA
2
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Anglo-Ghinese Schaol (Berker Houwd)

1 The line x — y =3 intersects the curve x> —3xy+ y* +19 =0 at the points P and Q.
Find the coordinates of P and of Q. 5]
Y —ﬂ =3
¥ = yt3d - (1)
\J- ~ , 4 :J ".'v'?- ,—7
sub (1Y into A7— 24 /}, ,’ + 1 7=C
o) o) 2\ 2 4,49 :O
— 3(yt3oy+y~ 417
(13D (Yt 3oy +y
y 0 A
= 2 F+o 419 =0
+eytTT —3y* =9y Ty 411 =L
g+ Y =1y
-ﬂ2/3j+,2g ={J
Ly —4D¢ +T1570
Jd
| =A OY U= "1
J ~ 2
\‘ f /4( Z;’ 'T"L,.’- , >, s - # )
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Augla-Ghinese School (Borcher Housd)

2 Solve the equation 2" +3(27*)=7. [5]
UugLl rad o\ L 3 » —
e (Nt = -7
™, :
= MX s

=3 (brﬂj !j or [n Fo
poth Sides

n yX- g3
L=~ of q- - Jo as g & lo
:/ g2 =193 are found i
o J k' . C o) CU\/{ oA W)
J
: ~ L
= 1.8€ (1035
| -5 €,
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Augle-Ghinese Sclyool (Burher Hand)

P h/’ghgr erder = 3

3 Express the equation log, x +log, (x—1) =3 as a cubic equation in x.
g5 (X =1)

U log, % + 1% AN

chargt 109> 4 -

5& bas¥

oG, & g £y
10y ab S jog, ks 1Sl
/Djob 2 ~

. L, N\ _
USe /ijb /{//4-/} p S /'UV{I)_ (x—1) =¢
s rIOjab
/?j_; 12[2/ —/) = é
us € / b
T 2 !
fog e /Oﬂ > Lo ~1)D ;{/Djl_zj
= /?ﬂ@ ab ;
2 )" "!'(76.1)2
log, x°Cc-)~ 9>
784 i L
/05 M = /Oj&N SN S St D IR
o 10 :I\/ XB__ZLZ . é""" ~ )
a
5
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Augla-finese Schaol (Berher Kord)

fL (N [ ":
i ( '( )
(/! uae = R
The diagonals of a cychc quadrilateral PORS intersect at U. The tangent to the circle at
R meets PS produced at T. If OR = RS, prove that
(a) OSis parallel to RT7, - 7 steronte (agroent
ASKT _L RQS ((Altgodre Y,

T

(3]

¢ /
p _ pZ
Givor R = RS 1 -
1 & y RER ( hale L& O '=U .
n ya o T
/ LQS}!( = y 4 s N /
< « g
f‘ - | & o ':} - ;"i (A\: y 7 f —
Led 1O

/Dflfw{/b/i [(/LC g s 1< //')C} ol

D ‘7" / /;n N
./ LSV N

o

(b) triangles QUR and RST are similar.

- &K P = ’4 gg’ /9 (,45 n Samé
é\/n Ca ﬁ\é‘ F‘C’" ,ﬁ f“ & g,'f: A‘r =y 4_,) /‘”.] ? N
;‘ r g C )
< L ASY = Z RT Q Srpre £ g LS

-
ﬁ
\\

3 Q
E
AN

N

L0
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Auglo-Ghinese School (Barher Rous)

TURN OVER FOR QUESTION 5
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Augla-Einese Sclppol (Burker Hawd)

YVa
B (a, 3a)
C(-2,6) «—"|
0 160

The diagram shows points 4(5, 0), B(a, 3a) and C(-2, 6) such that the line 4B is

perpendicular to the line BC. _
(a) Show thata=2.5. [3]

/L[’/IO >'\/ mr@ - ",//
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Qugla-Gfinese Schaol (Backer Haus)

Find the coordinates of the midpoint of 4C. Hence find the coordinates of D such
(3]

(b)
that ABCD is a parallelogram.
' " p : 5 o= e
N idpoint ovd A(C = f(~— & 076 \
! o L= T T
= :: 2\

(2, 5=( =5, )

coordInad? S

(&M/)J)ff
ﬁ ~ _?4!54”:/
2 - 2

Find the value of x given that the point £

(¢)  The area of triangle 4EC is 5 units?.
is (x, 2x), where x > 1. 2]
« Oy ““({((Ln
! 3 - L) Jk" >
C(/.) G) — 102 e O
27) - . P of | =)
o X 5(7( (Bray+ ¥ +0Y-(5xb + (-2 220103 | =10
\ bt + 4% —30 =10
Als,0) B
p',:’ ;/ = 0D
A = 2
9

Secondary 4 Express /5 Normal (Academic)

Preliminary Examination 2024
Additional Mathematics 4049 Paper 1

Downloaded from SingaKids.com



Rugla-Chinese Sclpasl (Rrrher Hous)

[5]

in partial fractions.

o~

Express
3 x*(2x—

(a)

o
Y

/A
T o
1

131 — G
Lef 72(2x-%) = X b
1 (27-3)+ B(2x—3>+ (X

A
/ i
12x—6 = 71
/ w— [ — /) = —A L2,
S[,'Vb 2L = O, o 2
o
2 = >
e e
- ‘3Cf Q
- , ,
Cial = Phe L 2 -2
Shp X =5 - 0 4 G
- |
o 1 O
—— L em . i~
.:“; - Pral {_~
s‘,‘k -
4 - /e
-~ F.‘
’s N s Lottt sl 2nd D) 7
{ r D 0 € LT (C1CH I
o - B {
//-»_ 0 -y :‘,x ~
o N y 7,
"= - A - y
O = =716
- A . ___/’
= [
A )
A= 3
s~
(P
. » i ~
z 3 -1 .
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6 (b) Hence J-

Preliminary Examination 2024

x*(2x-3)
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Auglo-Ghinese School (Barher Woud)
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Aungla-Ghinese Sclaal (Barher Haus)

7 (@) () Write down and simplify, in ascending powers of x, the first four terms of
the expansion of (1- x)12 : (2]
4 ! 2 / / 2 P : ) S22 N 7 N\ 2 r 12\ 7/ N 3
( }" Y /> &= ) "'JL ( ) \‘ ‘;“ﬁ -vwrf\‘ - f{ - ; - ‘if i - J | -t %
< } — ) 2 2 - -

(i) Hence find the value of p given that the coefficient of x’ in the expansion
of (2x +17x+p)(1—x)12 is 6598. (3]

T pt r —_ 2 2 X 2N\ . 2
Ten 0 X2 = 2X"x(12x) T1Tx (66x7) + p(-220x>)

= 2423 12233 oppa
/

/ ’7 , ~n
/j "‘,-" 0 7 ;=
/

S L 2UP ) 7

g n e m
(ompare o > (07 § —220 p = e & ',ir?ﬁ
ch/gf /‘L{/(;‘O\j /,:I} . 7 \; ’
~220p = 5500
P = Y i~
] = 5
/ 4’
12
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7 (b) In the binomial expansion of (x+—
X

Augla-Cfinese Selaal (Bearher Housd)

5
k . .
] , where k is a positive constant, the

[4]

coefficients of x> and x are the same. Find the value of k.

7 ; i = _ Vs BN : :
aoval == (. )(x) ¢ - AV

[ . e D -3
[a ’ ) v S
A2r =3
L = 2
r =
' . Vol I 2
. //de) Ta "/\z// = _ ‘/ ’/' \// L “ /:)/ ‘v-)
3 = (k) (X
— . ~ 3
= Sk x?
e 1 !
> N e ./
Le+ X = 2
[~
b2 = |
¥ "
Ar =4 ¢

=
p— ] . |
-~ "(()K < f e
X W ™
A 1 ~
& — 2
oK = /0¢
A o P
- — K - O
i~ L 2 ) N
2~ / b L :)
b - ™~ f N A“,,
e — A ¥ Ry,
&z, 2 g oo~ L
€ ¢ .
A L. ™~ S
o - -
£ A 1 ‘o BN
IR ixi ik '( Ty
| ‘ /5
. -
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Augla-Ghinese Schaol (Bucker Haud)

8 ‘A 131 m
D T T T T T P T L >
A
: Arch 2 Arch 3 Arch 4
40 ml:
¥ Vo <> P X
o 1lm I m Im

A civil engineer is designing a bridge which is 131 metres long, 40 metres high and is
to have four identical parabolic arches along its length. Each arch is 34 metres high and
there is one metre between bases of each adjacent pair of arches as shown in the
diagram. A set of axes is placed with the origin at the left- hand end of the base of the
first arch.

(a) Find the x-intercepts of Arch 1. [2]

121

I (/!’“’j"(f (€ /7!‘ ¢ =

(b)  The equation representing Arch 1 can be written in the form

17 2
y=a(x—p)(x—q). Show that a=—-—. 2]
128
ﬂf a(x -0y —32)
5 , 7 Y B 25 .
7 "‘{“ ~ f D ;;'*, ~ = g 6[’ [,"L (lz [[;'J _ITIY.F. /4<{ /,\g‘;) / / (’Z ; 56)
- | | J
\J/ ‘ = -
=(16, 34
Vs // - 2 __/__L
;V\/A)L:'&/J’JA
24 -
e f -
/7
ra B Y b s
I
14
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Augle-Ghinese Sclanl (Barher Roud)

hes on =
(¢)  Explain, with workings, if the point (50, 30) passes-through Arch 2. 31

XTintwepts & Aceh 2 = 33, (337132
)
= ':’:' 3‘ an /’J ‘C"‘Q—-
_ 1T _
Sup x =50
'Y - I
Y= —T35 (50-33> )50-65)
; /2K -
P 2 2 C LT
o2 86 /
# 30
A
771 S 74 A 2 N oy == !_,../; { (: ';.v“"" {:I
D IiN(¥ hO, 20) cooé hHo WL I,
| I L
h COu ot e V‘f’/g!}),' 7 g,@nj;fp\i@ »‘33/.52 A 2D ,
The poin? IS not lyinpg on the
A i
d v
Arch 2 ~
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Augle-Clhinese Sclyool (Burker Hord)

(a) Differentiate xsinx+cosx with respect to x. 2]
- ;(—fz"’( x<lox (091}
yo du
P ﬁ/”l’?/ = 2 "~ AN o i
S v dq = L;’s Sihx + X -(0OS j Sinx
M >
— ,“C
— Y ©S X B
(b)  Show that C%(%xsinsxj :ésin3 X—XC0S> X +XCOSX. (3]
X
A1 o i 2 -
Bd'(&f sin>x) = 38In% + 3X| 3¢’z - cosX]
= S + T ShPx CosX

16
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Auglo-finese School (Burker Hoas)

9 (¢)  Using the results found in part (a) and part (b), find J(sina x—3xcos’ x)dx. (4]
5 {
1}“ A 2 NC 2 ~ A C Y & = ‘ - (,\,*' - A
" -’)\J 3.5 ’ — X @S X + XOsSX .{T 22X SN " x +( p
(b)

A ;) 3 P
Jd sin Bx - X (0.@,%1 dx + J)C cos xd x = é)/f,f‘/)‘i?f <,

A / .
JB SIn°xt — X 0> ydx = 33 1+, ’JZ (osx oy

A
- 1 _ .
T 3o 8n 5;(7”(/ — [I {iny + 05X 1 '2_—{"

s (@

r 5 /é ;(&/m 5,7( —XSInX —(08X + Q;
Jg <lIn 54 — L oS0y =
L ren®x— 3 s> xelx = élﬁ/ﬂ 2 ~ XX s 7 1C
fue 3 [ 51077 = 3 05> el> - X sz 1
A
3

d

/‘
. % J Shx — 3y ws X dX = LS >( = 3x SInX -3wsx +C
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COS X COS X

Augla-Chinese Schrool (Rarker Hrd)

10 (a) Prove the identity =2tanx. [5]
cosecx—1 cosecx+1
(le’ {¢'1§EC T—?(\,_[L ’Q;‘—\, ~ oCe x—/,>
HS = —
(O8CC™>C — | «

)

= o Gyt (apx

ot= y

2 b
Sin X |

(06 [

IR
D0ty
(0t %y

\)

>
-l

(otr

= 2 ton X

= RHS ( /va\fm>

18
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Augla-Gisrese, Sclool (Bcker Hord)

10 (b) Solve the equation tanx+2sec’ x =5for 0<x<27. [5]
TOXt 2|+ +Gp2 x) = &

_fVﬂ,/) j —_/I’ 2 /+ ——2 'j'{.{-" [} D"{’ = /

— 5 o( .
> ot v = faax
2402 F tanx -3 =0 Lot v = taq;
(21003 + 3 Y(tanx =] D=0
3
”»[lﬂ’) /Y = - 5 F[F ,_I[ﬁ f\‘ J!" o /
L2,04

-l 2
}\ pi Bl o S T+ n ! 4
Dali Z = oy (= )

= 0.9827
X = TT-09287, 2-9.9¢7

; fam s l)
= 2 b g 530 (1035fF)
or
Tap X = |
_ T L
2 = =+ (v
U (]
4 F
7/ ~ _";;‘ i 2 /) Yzt /"1{ N
Y b e !/ .‘7_.._ / Heal/ . A A L2975
'f‘"? - 4 ; ¢ -7 / o 2/
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m @. @

v S

z(x+adx-

7
e

of “oe L

Find the range of values of x for which In(x*

answer in surd form.

‘ ;(1"\’5)(7("-[Z>

L

g,

AT

Augla-Glinese Sclool (Bacher Houd)

—3)is defined. Leave your

[2]

=3 F0 above X -4X(S
A7)
4,.«’ Ve
= N ~ r\
a) (A + fT} \ (A —J3 ) ~ L
XL~z or X>)3
(ii) Given that = ln[ex (xz _3):|’ show that d_y can be expressed ‘0 the
form of OC—JF%)M _ 03]
x° =3 </, 7
/L'_—;—_ a ]’ C Yf _2 —\C —f" € \ _)\/'—); 6’("/\;‘(> | -
. s ] i
- CX[ 12%21””’):{ ~ /
Tt e E
o { — Y ) f )
x)
A,{ | i»} =
| ] {n‘ -}) = 2 2™\
-3¢ 1D D) =
- (X B _7) t e X “” ) )
4 ) :) }
~
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Auglo-Chinese Sclaol (Bocker Homd)

11 (b) [Itisgiventhat y=x’+ px’ +¢gx+10 where p and g are integers. The only

values of x for which y is a decreasing function of x are those values for which
3 <x <7.Find the value of p and of g. N dy <0 [4]

3L L7
(£ =3)(x-T)<0

iz +21 <0 = LD

o I .
— - 3y Yoy + 9
8 o ! A i
7 J /4
,5!{." ® ot {4-.\ A
i - N e & Ld((h” ~N
C =1 |
Ad* < U
Y.
2424 292x <0
> |

« / “ ,f’— /r "
Cam(mm/‘ ¢ ﬁf‘a@/‘t.‘é% L R conctonT( v
| /
() R €2
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Augla-Ghinese School (Borrher Hord)

12 , -
TR ™\ VAN
: / \ T & / | \
\ 1 v / \ \
e S S R -\ /
A ! f \ b /
X :h m ‘ \ \i /
- 4 ! X
20m ! v : 5 \__ ! \__
i 1 ? :
1 1 N,
oF el 7 ) | Ct'i aé = /j/ r/é“f>
4
Building ﬂ\Rooftop
A clock is set on the vertical wall on the roof of a building.
The distance from the centre of the clock, O, to the tip, M, of the minute hand is 15 m.
The height, # m, of M above the rooftop is given by /= acoskt +b, where £ is the time
in minutes past the hour. O is 20 m above the rooftop. The rooftop is taken to be -
Torizontal. S stary ,-s:rgrﬂ d‘g“‘ 12 3 move {o warzls d,g”— s 2/ 3,
(a)  Write down the value of @ and explain why b = 20. ' [2]
A=15
N I MR 5 { N A/ > 7 +h ¢ (O ,Tl’,/; .-/(".:/‘i\
Madximumn GOy ¢) ) = 35m dbove the (04 T6
- o vV
Wintoum height ol m = =2
1 . 7} U angd mipmum
= 4 Q.(’(:’Z_‘ _‘ £t ! :
' & \ h - .
= :: 5t
. . T
(b)  Explain why the value of & is 30 [1]
~ / b /-_ 7 o 4
he mloutl hand Fakd oV Mol fes
10 Complete | Cyde , belore  refu
r » b“ :'/'
bek 10 digit /2,
’ Q yl_ - ;"
Feliod =" = t0
Vg <)
- { ~
R/
22
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Auglo-Gfinese Schaol (Bacher Houd)

12 (¢)  Sketch the graph of & for 0 <¢<45. j = [5¢ 06 Ji’., —-—} —+ S [3]

- 30 P,
35T~ = 2
\\
\l
.\
\.\‘.‘.

GX
1

| | l .
IS S :_;i} .’J: > t
[sT LOmins
(d)  Find the two timings in the first hour for which the height of A/ is 10 m. [4]
N e s JE .y i
PN 5 (xspt 20 <0 O£+ <60
b . .
1\ _ T _
L\ (ocdy T2 2 82,03 0 <30t <
10+ vl /5
104+ - —1—
- } j | - ~] -21
“ | oAsic £ - (0S (5>
W \,Z" ’
t“ ?Lz 0 ‘gép@{a
_Tl ¥ o 5 » < 0 ¥ /
T = T~0.84106, Tr+0. 84106
1 = 2300532 13 982¢
TN\ , )
30 ) ( ol
— 2}(9&8% ) 3805f53>
t % 22 Dmisor 340 mins
&
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Augla-Ghinese Sclpool (Bacher Rouwd)
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