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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”+[’11ja”“b+(2] . +( } ab +...+ D",
n] n! - (n r+1)

where » 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 A +tan B

tan(4A+B)= ———
an( ) 1Ftan Atan B

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

tan2A=Lm;—4——
l-tan” 4

Formulae for AABC
a b c

sind sinB sinC
a’=b*+c¢*—2bccos A

A =lbcsinA
2
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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
7 = U t32 (l)
\J ! 5 ~ a g = o (I p)
sub (1Y o X"— 23y 1Y T

— —
[y /1 \§ ";’ 4+ ) — U/
{ U — 4 oA
i ! <3
</ -/ T
) = A O U ="
U J
J w ~
L -
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Augla-Ghinese School (Borcher Housd)

2 Solve the equation 2" +3(27*)=7. [5]
UgL Fal \foN 4 5 .
o (Nt = -7
™, :
- A0
il /\C‘f U= 2 X
O "
Az n 2
2+ =]
2 S
Ju- +3=1d
c)'/.!:}"‘" Nfl’/ + 3 =0
_ =0
[ 20 =) Yu—3D

-3 (bﬂ"ﬁ !j or [n o
poth Sides

fin D x — /’ q o I
el Yy < - | N
X =- of y U as (g X ‘
v lg2 =1q 3 are «fUM/)C/JH)
"“':_, > Ca Cald corof)
¥ - ‘,T:;‘,,.l;. -
g2
J
= ~ L
= L€ (1035f)
| I
. [ - - f M o & .
4
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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. [4]
10g 5, (=)
U f”j R -2
chargt 109> 4 -
5& bas¥

\) Y2 m@waahow#
Qog, X + log, (x—1)= &

J

2 ~ \
use 04ab” (ogg2" t+ 109> (X~ =&
v </
= /Ojab R
/?j > X (x — ) = é
usé loa b
+ 10 - )
/‘iﬂca Je log, x*(x-1Y =§bg, 2
J - <
= /‘?ﬂo 6.k 4
o )T log ., 2
Yy L X7 ) =
U }
2 o
/OﬂAA/l = /Oja/\/ X=(x-1D = -
— 3 2 /1y _—
..m=N V-2 g4 =0
5
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Augla-finese Schaol (Berher Kord)

al. nuad. ¢,
pf quad ©= * r

The diagonals of a_c_gl_gl»iﬂcﬂql_la/qglgtjc,ral PQRS intersect at U. The tangent to the circle at
R meets PS produced at 7. If OR = RS, prove that

(a) OSis parallel to RT,S 2 T R @g /Al (/’z?.«i7?'Luf Log r0 ent [3]
2z ) = Lo 7 (- ' /

D
-y
3
VAN
70
i
70
VS
™

R ’ QL o Ce £S5 ~
e I R o N
” L KN — =
o PN N
N / o T
7 (; K
Z &S‘F\ s L O™
<« « -
-~ T LA E A = y o
P r @ TP &7 ;RS A

W/D al elled

D ‘7" r‘(./‘y N
~/ ., CSPYPN Y )

[‘ULQ S -, //'\7§ !._C //’)C} /“@,di@«:’i 7O

(b) triangles QUR and RST are similar. [3]

LARP = £ Q&P (£ 0 Samc
Shp RS 1c parodlet =10 4
o8P = £ RTS (o £5 i

7
O

. - "Rs (MY
Mo £ R it <1 Tnener )

- / " / | 7 ‘ - —
Hente , by Aogle ~Angle Lhtjallty Tes+
¥ /
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Auglo-Ghinese School (Barher Rous)

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

YV a
S B (a, 3a)
C(-2,6) «—"|
0 A(,0)

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]
Mg, % Mgy =~
Sa-6 So—0 N\
( a+o ) X ( ’ﬂ“,f )° -/
3a-b_ 34 f

/ _5N=0
(5q+=x) (20 72
. 2 3 2
A== or &0 = F |
e -
. E A
frpi¢ded
8
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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.
! " , 5 o= -
Mg p point ol AC = f2— , 076
/ 2 5) = [ TFTL __L[_”_L/_\
=/ - = / =
A7 ¢
(0M/)5)f€ coordnel S
ﬁ ~ e T
2 2
7 ¥ = 05
7 & +y
3 = —_—
>
b= 754y
\\j - - /'4 [/:7.
. * D ( D ¢ b P /’ ¢ !’7— /\>
(¢)  The area of triangle AEC is 5 units®. Find the value of x given that the point E
is (x, 2x), where x > 1. \ 2]
- [ ' \ . { (L r\J k 4
,_" !5 “( -2 “ ~ 5_ ‘( )
C(-2,0) — 10 24 b 0
‘\‘ — 3 9 ;‘(l \ M . o N ¥ B )O
. \\g( X2 5y 2y + Ly X + 0 \ - ( bx (9 + (”2)’ / 0) |
2\ bt + 4% —30 =10
Als,0) N
7/!‘/ > e .’.’.—'-"_)
A = 2L
9
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Rugla-Chinese Sclpasl (Rrrher Hous)

[5]

a Express
(a) Press (2xo

2% -3

1.
i
4
i
Ly
i
4

N 3

12X — 6
. /—( -

2 [
[oX— @
! 7 - — -2 0
S[,'Vb X = O é - 7
o — >
= B
- ")q @
0l 3 > S
- — o - - g
olhnp X 3 -5 0 4 C
—
~ - "
—r  } (& ]
—_— o
5 =& L
~ -
& - £~
f",
A ; " S
"H\ Ve 0 € 0@ 1+ ‘.‘q € 7 F )
- B {
'@ Y A ~
z'/. ¢ 7
a - VA - 4
‘\,) -~ - / ;’)
A s
> .‘—3» — =
- -—
A —2
/ == _:)
Ve
[ Y
L.,
q s ———————— -
122X L. - -
- - -
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Auglo-Ghinese School (Barher Woud)
—Ht

13x-6 VA DA 7 = )
6 b) H ———dx. </ 0 3
(b) ence -.-xz(Zx—3) (3]
13x —6 . (f—ﬁ Jx + (=< DR R yopes 1+
(2227 T & — - -
-] ! A \ -~
= =3[ 4 2]+ ¢ hox=3>+¢C

/
n+|
n x -
use (/(;(, d X g
J ‘71(: dx = InX TC
) //7[0)('1'5) +L

J“;;;,;dx S
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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]
3 ! -‘\\ ;'f ! —: s : ! Ve 2\ s N g::' r 12 NS N 3
( } - Y /> = ) '—Jl_ ( , \! "f t T‘j‘ \‘: —d- f{ - { e 2’ ‘ ,.:". i = )‘ 7 - a1 - x
=] —)2x Ry

(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]

Gp "5 9p

Vi
i

cotflded §*

0 1

J

/
¥~

A,
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Augla-Cfinese Selaal (Bearher Housd)

5
7 (b) In the binomial expansion of (x+kj , where k is a positive constant, the
X

[4]

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

"’rﬂ " f “F — N
Oowal == (- 3/ x)

)/ 2
/ 7 Y NS
ra -
b2r =3
L = 2
r =
]
TP = VA~ s
. 1</ Ve 54 = {/ ’; \/ /o | /\/ «J
= <) =y
- VN
= Ik XE
v
D N 4 }
" P
I be =
T
b2 = |
1 t "
Ar =4 ¢ \
= 2 1|
- /5 N , "‘—1 3\
TN In ,;/(() (X
? |
- \
- /7) < ;)
- / L/ e
f /( /'1_'/ W 8
I
SK = wr=*
;":\' ! YV : 2
— K S
- = I —2 K )=0
7 F\x _ A!!“
f'{i? | Oy AL | i — s
-y \ ‘ ~
V] ¢ 0 i -
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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 Im 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

X intecepts = 0

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

2
y=a(x—p)x—q). Showthataz—g-é. (2l

‘»\g“: a(x -0y —-32

RV
M - A1 (X — 54 ) /

:W'\‘-j .J 20/ 1 ] vof
=~ ‘ / ’ = (/é , 34)

D /ﬂ _ 4 VN VN 4 g :7')\\
| - { b /(7o 2L
> A -
/7 y
PR/ G- — ( Sh o r
I
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Augle-Ghinese Sclanl (Barher Roud)
hes on - -
8 (¢)  Explain, with workings, if the point (50, 30) passes-through Arch 2 B3]

RN

>c/7r7+(r@;pfg =t Acch 2 =33, (33732)

]
Y

| I 4 -
1 \ Va N
Y= ~g3p (503> )50-65)
;//I“ ]’X - :
= 2 2 £ 7
>0 867 /
# 30
A
7 4 o~ O e ™S ~d 2 O .} - !\,/ /A "f""/"
.}[? { 2 ,‘.’A / 20 AU C ‘j v — / /
{ - 7 /
L
~
} 277 4| 7 V‘f/ﬂ)” cening 4‘/k-» =X
r's 6‘ s - L
(P
~ f ~+N ¢
The pom?L 'S not  luyinp oOn the
4 i
7
U v
Arch 2 >
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Augle-Clhinese Sclyool (Burker Hord)

9 (a) Differentiate xsinx+cosx with respect to x. [2]

7?2—,( x<lox  cocx)

Pmdud‘
ﬂ/”é)/ '-.‘. 1 ’ —~ ) C ~ — f‘,; 2 ?f
L v dcl = Lsr Sihxy + X - (0S fj Sin x
M >
— A“(‘
= X ©s X
(b)  Show that C%(%xsinsx) :ésin3 X—XC0S> X +XCOSX. (3]
x

L : 2 A<
= 3807 + . A ST 03X

16
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Auglo-finese School (Burker Hoas)

9 ¢) Using the results found in part (a) and part (b), find |(sin’ x —3xcos® x)dx. (4]
(c)

/

> (4 3 0S > cos X AX = Jych>, 4
US( )J E)g)[\ X - \( coSsS X '( A0S X 4 -5 R/, x 1+ (

(b)

L3 3 / 1 3 -
Jd sin"a —x cos”x dX T J)C cos xd x = 3 XN 1C,

A 2 / .
Js SI"t — X OS2 ydx = 3A8n°x +C, —J:( osx Ay
3 v

i - 7
XTC, — | X giny +cosX :-"[.2_{'

s (@

-4

3o Sln

, o
3 IR -3 X Sin 5/7( —xX<nX —(0SX f C_S
S ;/) X — z (OS e -./:,,«( —

d
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COS X COS X

Augla-Chinese Schrool (Rarker Hrd)

Prove the identit =2tanx.
10 @ Wrets e cosecx—1 cosecx+1 tan x 3]
(oSX (coSecx+1)D>+ s x (osec X /’)
IHS = .
0seCc=>c — | K
(osec’y = | + w2y
_ L o 7
= 0S| oy Tt (S f!\J .
.
e wsecx = Shx
(ot=2 y
b}
27
RCEE A e all X
- (6sx
o 0f 27 Sox = 0f %
D0ty
- (0T’ *
= .
2 cotx =Tanx
= otr
- L T1gn X

= RHS (,/Jm\fm>

18

Preliminary Examination 2024

Secondary 4 Express/ 5 Normal (Academic)
Additional Mathematics 4049 Paper 1



Augla-Gisrese, Sclool (Bcker Hord)
10 (b) Solve the equation tanx+2sec’ x =5for 0<x<27.

5]
Tt ([ + tgn2 x) = 5

TinX + 2 4 2fgn’~ =

7

yr [ o0
2 Dot v
Ddagni« + +anx -3 =0 lot v

o K
(27L00>C + 3 Y(tanx = D=0

2
- 5 V oy -4 N .v}if i /
Q2,04 <

N> @, Qr
bace 2 = tan (S)

= 0.9827
T-09287, 2T-9.9¢7

206 gr 530 (103SF)

I
>7 )

J//
or

tan X = |

A = :}‘L , 1=
- 1 5T
)
4 4
7 5 I SO
o b ) ¢ = AniE ’ Bk 2/ Y2y {07
a“"? - 4 ; < ’!/-; / if7 i < 4
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Augla-Glinese Sclool (Bacher Houd)

11  (a). (i) Find the range of values of x for which In(x* —3)is defined. Leave your

answer in surd form. 2]
2 ’ %-* 2 PLe. (fib@\/é, X “Ax S
< 21 7
A=ar /\\,‘sz
~ =" \', — p\\;
2 (X+adx—a (X +(3) (x—J3) >0

Jo> Z<-J3 0o X>[3

of “oe L

- x4+ JR) (X (&) Cx*>3
dy " — PO - - '
(ii) Given that y = [ *(x? —3):[ show that i can be expressed in the
+ +b
form of xt+a)x+b) _ [3]
X —‘3 X 72 -
: !'i '{ t, 2 "‘,3
A L L [ch2x t BT dey
AT T eX(x=3) —Jx =
_ T A2+ 2% 7 2)
"“““”,.’T}"‘Zl” "i”;l'“ Y 5&% »w‘
€t (X —-2)
§ N A ‘“’“‘Jﬂ
B (9( <+ (A 1) \j
_ ; > 5 )
~
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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 A [4]
_ d ! ;@L <o

3L X L7
(':é?-- 2 (s —T7) <0

3 > - 1 1)
L. /
U{b‘ 3 2 2 YO v A 7
7 R N €
Ju A
L ";" ""I d(('l‘ Id l{ll
C (2 i
d¥x < U
= ) &P
N 24 } 2 -
< ¥

/7

L4 Fpx+ T <o (2)

A.I'

v] A . ”L(’” /r'}
(Ompam? Mfﬁﬁr@mﬁﬁa A 2 conctanT s (s
(ry = €2

2
- e 5 B
p = -5,
? =2
.
"'7 = 6 O g
: 21
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Augla-Ghinese School (Borrher Hord)

12 '
AT ™ N\
: x,:\-u ‘5 :j/ ‘I\‘
| f A / 4 \'.‘
5 e A W
bR b '
{ 't m \ \ /
be |\ ( \
20m, A AN ) N
i 1 ? :
1 1 >
wall e I P
" al - k | [ b 10 = -_/j‘l_/:r-".v',ﬁf:-
\J
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 -
WS‘WP}’ fpﬂm 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 L4 { / . ~ - N 2 (1 7; 1))
M[{ X:{‘QU M ;'\gfz:lf’\/ E\‘ ) {:7 / 77 = \::).,..-[? /"I’;‘ ﬂ/:) [7‘/(1 '//7 { “ ({',/.(.,.!,v :/(..I// \
. ot V -
Wintmum height ol M = 2>
- N = , AN A A ‘O‘-@“ YA VL
' & \ '~ - .
= .:: !?; e
. . T
(b)  Explain why the value of & is 30 [1]
o~ / "/’ 14 /‘_ i oA 4
The mio wtl hand faitd o Mol fes
10 canplete | Cyde . befere  TENU)
n » b" Z/!
buk 10 digit /2.
P . 2 yT _ /’q
Uid ="K — o
% i
- { ~
7
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Auglo-Gfinese Schaol (Bacher Houd)

A = {F’: P VD i .
12 (¢)  Sketch the graph of /4 for 0 < <45. | j /2 (0€ 30 —-—} -t >0 [3]
4 = (5
3,) \\
.‘\
\.\:‘.
207 ‘5‘\ -  —4
' \ f |
f’ \
r ' / "
2T — — -7 !
| l |
o= A ~5 [ ' ~
. 15 30 i 7T
[sT 60mins
(d)  Find the two timings in the first hour for which the height of A/ is 10 m. [4]
) ;\ I = :G:.« ¢ T ]
TN 5 CQ"BO‘t +20 < |0 0L+ <60

—

- / T
o (0¢ 3,

-0 2 R2,Q3 <ot <20
G

04 - _\- £
7 2
S [ ~l /=
o DAS(C Z - ([0S (5)
AN/ ,_
+ D sivnd
L 1a 0 <& Hb
[ : - o gl
30T = N~-0.24106, T+ 064100
-~ - G0 PN
+ - 2300532  r31825g
30 ) A

t % 272¢
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Augla-Ghinese Sclpool (Bacher Rouwd)
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