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Mathematical Formulae

1. ALGEBRA
Quadratic Equation _
For the equation ax’ +bx+c =0,
_ —bxVb°—4ac
xT 2a

Binomial expansion

n

B\ n-rpr :
(ﬂ+b)"=a”+(T)a"“b+(;)a"‘2b’+...+(r)a b +...+b

: T ‘ nn=1...(n—r+1)
where 7 is a positive integer and (n) nl .2l

r] rln=n!" r!

2. TRIGONOMETRY
Identities
sin’4+cos?4 = 1
sec’4 = | +tan’4
cosec’d = 1 +cot’4
sin(AxB) =sindcosB+cosAsinB

cos(A+xB) = cosAcosBFsin4dsinB

tanAd +tanbB
| FtanAtan B

sin24 = 2sinA cos A

tan(4 + B) =

cos24 = cos’A —sin’4 =2cos’4—1 = 1-2sin’4

2tan A
| —tan®4

tan24 =

Formulae for AABC

- b .
sind smmB sinC

a’=b*+c*—2bccos A

o
ﬁ-—zbcsmA
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LA n'.'cfangle has length (3+2v3)cm and an area of {6+5ﬁ}cm1. Find, without using a calculator,
the width of the rectangle, in cm, in the form (a+bv3), where a and b are integers. [3]

(3+2J3) em

(6+53) em™ | W

(3+t2B)n= 6+5/3
w = 6+5V3 , 3-2J3
3+2[3 3=-2]3
= 18-12J3 +15J3 - 30
9 - 12

= -2 +3J§
-3
=(4-8) en

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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2  Thecurve xy+10 =0 andthe line x+ 2y+1 = 0 intersectat the points 7 and Q. Find the x-coordinate
of P and of Q. 3]
xy+10=0

x*-20+Xx =0
(x-4)(x +5) =0
s x==-5 or 4

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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3 Express 3-12¢—2x’ inthe form a(x+b)? +¢ and hence state the coordinates of the turning point
of the curve y=3—12¢—2x2, [4]

3-12¢-2Xx*= -2(x*+ 6x - 2)
= -2[(7(1'3)2-‘I"%]
e - z-
= =2[(x+3)"- 2]
= -2(x+3)’ + 2
wheg a =-2, b=3 and ¢ = 2|

Maximmum pomt - (-3 ) Zl)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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3.: “llh respect to x.

I
3
= 2+ $hh(3x-5)tC

[4]

where C is a constanl -

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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S  Express 13.1: . partial fractions. [6]

3x-6 _ A, B8 4+ °
x*(2x-3) x X 2A~D
= Ax(2x-3) + B(2x-3) + Cx

- x2(2x-3)

a

herce
13x—6 = Ax (2x-3) + B(2%2-3) + Cx*

Sub x as 4 : 2:-1(:

2C =6
Sub X as 0: -6 = =30
3 B = 2
Subx as 1: F=AF)+2(-1) + 6
A=-3
I13X-6 - 2 6
x2zx-3) - x T x7 T ax-3
Y AN

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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6 Apolynomial, P,is 2x' —x®—13x+4, where kis a constant.

2]

(a) Find the value of k given that P leaves a remainder of 6 when divided by x=2.

P(x) = 22°-2"-13%x + K
P(2) = 16 -4 -26 TK = 6
K= 6+14
= 20

(b) In the case where k =—6, the quadratic expression 2x*+ax—3 is a factor of P. Find the value
of the constant a. [4]

P(x) = 2x3- x*-13x -6

P(3)=54-9 -37-¢
=0
. (X=3) is a foctor. :

[ Bk 2X + 5X + 2
Bﬁ 0"(? rarey o xX=3 )2:[3- A-13X—- 6
p(x) = (x-3)(2x*+5x12) “Gax-6x?

- (1'3)(27(1' I)(x T 2) 5§X>13%
= (2x*-5x-3)(x+2) = (5x-15%)
2X— 6
a= -5 -(z2x -6)
0

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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-3 ¢4 y=asinbx+c¢

| -

The diagram shows the curve y =asinbx+c forO0sx s % radians. The curve has a maximum point

(g, ) and a minimum point at (JT“, ~8 L

(a) Explain why ¢ ==3. [2]

e+l® , -
_— =y

H=-3 is the aywwbrfum véflu.« l—ar 1’]!& JON cwsve
where ¢ = - 3.

(b) Explain why b = 4. [2]

. . 27
Period of sine curve = -
sine period of the above curve = F

P
}u,,u,,b:4‘

(¢) Hence find the equation of the curve. [2]

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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50m C ;14
A 80 - 2X
e
80m
2xm
b C
A xm p D
K F0-X /|¢

The diagram shows a rectangular field measuring 50m by 80m. Points P and Q lie on AD and CD

respectively. Paths BP, PQ and QB cross th i i ith mai
Y45k gl That. AP J:mQand DQQ o e field. The triangular plot BPQ is to be planted with maize.

(a) Show that the area, 4m?, to be planted with maize is given by

A = x* = 40x+2000. [3]
(R=(@B0-2X) m and PD = (50-%) m.

A = area afmcfanﬁle- areal — area b - area C
= (80 x 50) - 4(50)(80-2%) - £(80 %) - £ (2%) (50-%)

-

= 4000 - 2000 + 56X -40x - 50X + x*

= x*=40x + 2000 ( shown).

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Given that x can vary, find the stationary value of 4 and determine its nature. (4]

ﬁ)hen x=20) %;70

20"~ 40(R0) + K000
1600 m*

A min.

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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A O D0 x

The diagram shows a kite ABCD in which 4B = AD and BC = CD. Points 4 and D lie on the x-axis

ang f:::; on the y-axis. Point C is (6, 6), D is (h, 0) and B is (0, k), where / and k are positive constants
an A

(a) Show that h+k=12. (3]

ingth BC = ] (6-0)* +(6-K)*
= A36+36 -12K+K>

bingth €D = 4l(6-4)" +(6-0)?
e \/se—tzh-rh’ +36

§inte BC =CD

H-12K+K?* = 37~12h +h*
K<~h*-12K+12h = 0
(K=h)(K+h) =12(k-h) =0
(K=h) (kth-12) =0
K=h =0 or K+h =12
K= h (shown) .
(rej-
because K#h Jtm)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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w given that i = 4,
(b) Find the coordinates of A. [4]
K+ 4 =12
: k=8
Let A be (a, 0)
distance AB = /\/3 +a°
distence AD = - +4

AB=AD

a=-¢
A=(6,0)
() Find the area of the Kite. 2]
1]-¢ ox ><4>2°
=7 | (-48) - (42)|
=1 | -120]
60 sq- wuls

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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10 (a) Prove the identity ]__ nsﬂ sine-mtg' 4]
LHS - SMG(H‘ oS 6) |
| — wste sin 8
=  s§in® + sinBos® _  sinb
sin* @ sin* 6
/G/Cosﬁ
sm

= cwtb
=  RHS (Proven)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



* 0013850219315 *

i - :
(b) Hence solve the cquation —S128-— L _-=—2 for 0° <0< 180°. )
Tf = -2
l
tan 26 -
tan 20 =

Step |- Basic angle for 26 = 26-565°
S'kpo]i A0 lies in a?"d ar 4th 1!4&4 :

0 =180°-26-565° or 0= 360°—26565°
10 = 153.43° or 8= 333.43°
Step 3 6= 76-%° or 166.3°

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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In the diagram, 4, B and C lie on a circle. The tangents to the circle at 4 and C meet at 7 and BA is
parallel to CT.

(a) Prove that triangle ABC is isosceles. (4]

§INCE CT and AT are tangents o the
crele at € and A resp ectively »

CT=AT (*Mﬁontproperﬁes)
re- L TCA= L TAC

LTAC=Z CBA (fmﬁui' chord '/'/\mem)
LTCA=LCAB (alt-Ls , 8A /CT)

Sinee £ CBA=ZCAB |
/\ABC is isosceles -

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



(b) Prove that the angle BCA = angle CTA.

let £TCA=x° , then LTAC=X°,
LCBA=X°
and LCAB=X" (from part a).

Z BCA=180"-<CBA-4CAD
= 180°- 2x (sum of A is180°)

180° =L TCA - LTAC
180°= 2% (sum of A is 180°)

L CTA

~ LBCA = L CTA

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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_ : gipkd lgl5 [4]
12 (a) Show that the solution of the equation 6" =5x3""" s x= Te2

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Express the equation log,x+log,(x+2)=2 asa cubic equation inx. 4]

Log ., (x+2)
X + 3 3 =
jﬂjs .toj . 3

g, x 3 ogs (x+2) = 2

’("ja xXVx+2 = 2
xNx+2 = 9
x:(x+2) = 8|

= x°+2x*<~81=(

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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13 (a) A spherical balloon is being inflated with helium gas at a constant rate of 500cm’ per second.
The balloon is initially empty.

(i) Find the radius of the balloon after one minute.
[The volume of a sphere of radius r is 377’ .] 2]

Vol. aétu 1 min. 500 X 60
= 30000 cm°

4 wrd = 30 000

r = 19.2%6
17-3em

(i) Find the rate at which the radius of the balloon is increasing after one minute, [3]

V= %pp3

%=4?rr‘

Given: %: 50007}3/5
Find : 5_.2 w},en = 605 p i-e. r=19-2%6 o
walias ML A NS
Missing* 3t = & dE
500 = 47 (11.276)" - %

de .
L = 01070

= o-lﬂ?cmfs

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) When a weather balloon is subject to different pressures, the pressure, /” atmospheres, and the
volume, V litres, of the air in the balloon are related by the formula PV = k, where k is a constant.

givc; that when P = 1.2, ¥=2, find the rate at which V is changing with respect to P when
i [4]

. e -2‘4
Sincte P=1-2 when V=2, j‘%" -22

= 25 8/ it mesphures.

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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A

0 | 4 0, x

The diagram shows part of the curve y= (4+3x)’f. The point P(4, 4) lies on the curve and the normal
to the curve at P meets the x-axis at 0.

(2) Find the coordinates of Q. (3]

y=(4+3%)%
4 = 2(4+3%) %. (3)

. 3
2[4+3x
J =

at P: 3raMof+m}u¢=2J-,—G— ‘%
- ﬁmalu_lsf ﬂ‘F normo.l o ""_g_

Efb,.,mhon of normal:

y-4= F(x-4)
y* Jx +§

When U= 0, x = 5§55
0= (55, 0)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Find the area of the shaded region bounded by the curve, the normal PQ and the coordinate axes.

A= [ a3 dx + (A
= [(4-:-3:0"-_‘1 4
@)(3) ]o "

= 128 _ 16
g 3 + 3

or 15-4 s¢. units

= 131
1

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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