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*Formulas highlighted in yellow are found in the formula list of the exam paper.

Quadratic Equation

b2 - 4ac > O
Real and Distinct Roots
/ Unequal Roots

v

A

S

— X

—

0

Intersection at two
different points

b2 - 4ac = 0

Real and Equal
Roots/Repeat Roots/
Coincident Roots.

Ry
b

-~
> X

0
Tangency

b2 - 4ac < O
Imaginary roots

Also known as Complex
Roofs.

A+

y
'y

L/

yd

0
Non-intersection

— X

www.tuitionwithjason.sg

Page 1 of 17




Tuition

@® A-Math Formula List - Additional Math (4047)
?59'(19

Roots of Quadratic Equation

The Quadratic Equation has solutions a and

Sum of Rootsis & + f = —-

b c
- Product of Roots is aff = 2

Equation: x* - (Sum of Roots) x + (Product of Roots) = O

a’+B%= (a+L)? - 2apf a— B = ty(a—p)?-4ap

a* + p* = (a® +*)* = 2(ap)?

Indices

Same Base Number

Same Power

%8 s x0 = ya+b

Base number-Same —
am Xbm =(a><b)m Power Add or Subtract

a
X _

Y

sull

am a m Power Same—
b

- Base Number Multiply or Divide.

(Xajbzxaxb

b
NOTE: (xaj - x8xxD

Other Laws of Indices

1

Xb:l?/ﬁ XO=
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a 1
Ky D=" b1 _ 1
y 1 Nl
b
S _a_(yja
X L x
a a
b _bf.a b1 _ 1
a b !
b
Surds
\/ax\/B:\/axb

Jarb= 2

Vaxa=(Va) =a

my/axnyb =mxnaxb

m\/5+n\/5=(m+n)\/§

mva—-nJa=(m-n)'/a

Rationalizing Denominator

1 n—a_ (n—ﬁ)

(v-a)

niva nva

SO
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L e (0da) (o)
n—/a n+\/5_n2_(\/5)2 n2_a

1 Jn—/a_ (n—a)
Jn++/a \/ﬁ_\/g_(\/ﬁ)z_(\/a)z n—a

1 Vnefa_ (Va)  (n+Va)

JH—JEXJH+J5_( Y (&) e

a

Polynomials & Partial Factions

3 3

X% +y :(x+y)(x2—xy+y2) x3—y3=(x—y)(x2+xy+y2)

Linear Factor
MX+nN _ A N B
(ax+b)(cx—d)  (ax+b) (cx+d)

Repeat Factors
mx-+n A B C
= + -
(ax+b)(cx—d)? (@x+b) (cx+d) (cx+d)?
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Quadratic Factors

mx+n _ A N Bx+C
(ax+b)(cx’—d) (@+D)  (cx?+d)

Note: If the highest coefficient of the NUMERATOR is the SAME or LARGER that

the DENOMINATOR. Do LONG DIVISION before partial fractions.

Logarithm
logh1=0 In1=0 b =x

y =log bX
logpb=1 Inex =X

Remember:
|Ogbe:X glna = g 1) |nx=|ogex

www.tuitionwithjason.sg

log hym + log pn = log b (M X n) 2) log e e=1
Ine =1
Note: logpm +logpn #logpm x log pn ne
m
log pm—log pn = log b(n)
logpm®=axlogpm
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Binomial Theorem

NEETE
r) ri(n-r)! r

Remember: Mg (Mo (P _n(n-1) (n)_n(h-D(n-2)
o) 1) "\2) 1x2 '(3 1x2x3

Since:

(a+bx)" =a" +[nJa“(bx)1 +(”]a“2 (bx)? +(n]a”3(bx)3....(nja”r(bx)r + (bx)"
1 2 3 r

Therefore:

1 (n)(n2 1) n Z(b ) (n)(n 1)(n 2) n 3(bx) +(bX)n

n
a+bx)"=a" a"*(bx
(a-+bx) +1 (bx)"+ 1x2x3

Alternate formula if a=1

n

(1+kx)" = @1 (kx)° +@1ﬂ1 (k! {gjw (kx)? +....[n _Jl”‘"l’ (ki)™ +[:j1nn (kx)"

OR
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Trigonometry
i 1
30° 45° 60 °
tan % 1 I3
Principal Values of sin"! x, cos™ x, tan™! x,
—%ssin‘lxgg 0<cosix<r —%<tan_1x<%
cosecH = Vol sec 6?:1 cotf= ! :CQS 0
sing cosé tand sind
sin®@+cos* 6 =1 1+ cot” @ = cosec’d 1+tan® @ =sec’ @
Compound Angle Formula
sin( A+ B)=sin Acos B +cos Asin B
Page 7 of 17
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cos(A+B)=cos AcosBFsin Asin B

_ tanAxtanB

tan(A+B)=
an( ) 1+tan Atan B

Double Angle Formula

sin2A=2sin Acos A
cos2A=2c0s®> A—1/cos2A=cos? A—sin®> A/ cos2A=1-2sin? A

2tan A

tan2A = >
1-tan“ A

Half Angle Formula

2

tané— /1—cosA_1—cosA
2 Vl1+cosA  sinA

R-Formula

aCosé +hbSingd = RCos(0 F o) where R =+/a% +b?

b
aSin@+bCosé = RSin(0 + ) tana = 2
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Coordinate Geometry

Yo=Y,
Gradient(m) = X, — X,

General EquationY —y, =m(X —x,)
where (x,y,)is a point on the
graph.

OR you may use y=mx+c

Slope:

Ya—¥
=
Ly—

(':CZ:-.}"Z)

-— Yy )

GrLy1) f (2 1)
Ay— 3

Mid-point of a line

(X1+Xz | y1+y2)

2 2

Distance between two points

JOu=x)2 4+ (¥, = Y,)?

When two lines have the same gradient

Vo /
/ /

VA

my M=~

y41 X 4»[)1

1
:/ | :

Y

J=MaX + ¢y

Y

If two lines have perpendicular

gradient i.e. 90° to each other.

1
ml:_m_2 or ml><m2=—1

www.tuitionwithjason.sg

Page 9 of 17




Tuition

26® A-Math Formula List - Additional Math (4047)
S

Perpendicular Bisector

A
1. The two lines AB and PQ must Perpendicular hisector

intersect at 90°

1
m,(PQ)

ml(AB) =

2. One Line (AB) will cut the mid-point of the other line (PQ)

Mid-point PQ :(Xzle | vz;vlj

Area of Plane Figure (Polygon Figure)

Vertices A(x1,y1), B(x2,y2),C (x3,y3)

1yx; x5 x3 x4 Xxq

211 Y2 Y3 Ya Y1

1
> |(x1Y2 + X273 + X3V + X4Y1) — (X271 + X3 Y2 + X4Y3 + X1V4)]

*It does NOT matter if you calculate in a clockwise or anti-clockwise direction.

The |modulus| in the formula will convert any negative values to positive.
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Circles

Radius of a circle

r=+/(x—a)%+(y—h)?
Equation of a Circle
(x—a)? + (y—b)? =r?
(Standard Form) or
x2+y2+2gx+2fy+c=0
(General Form)

wherea =—g, b = —f

andr =,/g2+f2—c

yi
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Proofs in Plane Geometry

Midpoint Theorem

then YZ // WX

YZ = 3 WX

If X and Y are midpoints,

Tangent -Chord Theorem

(Alternate Segment Theorem)

Angle W = Angle X

Angle Y = Angle Z

Isosceles Triangle

Perpendicular from Centre Bisects

Chord

ZOXA = Z/0XB = 90°
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Equal Chord, Equal Distance from | Tangent Perpendicular Radius
Centre /OAB — 90°
D
0
C (@)
RIS P

Tangents from External Point

BC=BA
Z/0CB=2/0AB=090°

OA = OC (radius)

Differentiation
% (ax") = anx™ Sum/Difference of Function
X d du , dv
ﬂ(a)zo —Utv)=—=+—
Where' @' and 'n’ are dx dx dx dx

constants. .
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Chain Rule
dy_dyxdu
dx du dx

Quotient Rule

yau_,av
d(ﬂ): dx  dx

dx\ v V2

Product Rule

a (sin xX) = cos x
dx

a (tan x) = sec’® X
dx

dx

Use Chain Rule to differentiate the functions below.

%[asin(bwrc)] = axcos(bx+c)xb
%[acos(bwrc)] = ax—sin(bx+c)xb

%[atan(bx+c)] = axsec?(bx+c)xb
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%[asin (bx+c)]:a>< x Sin
d
&[acos (bx+c)]=a>< X COS

%[atan (bx+c)] — axnxtan

(bx+c)xcos(bx+c)xb

(bx+c)x—sin(bx+c)xb

(bx +c) xsec?(bx+c)xb

Exponential/Natural Logarithm Function

d
— (e
dx(

ax+b

ax+b) — ge

‘a’ is a constant

d X X
—(e") =e
dx( )

where nz-1

d 1 d a
—(Inx) =— > —[In(ax+b)| =
dX( ) X(wherexO) dX[ (ax+ )] 2x+b
(where ax +b>0)
Integration
ax b
J.ax dx=——+cC l(aerb) dxzmﬂ
Jadx=axy (n+1)(a)

nz1,a20; a & b are constants

Product of constant and a function

_[af (x)dx = a_[ f (x)dx

Sum and Difference of function

j[a f(x)Bg(x)]dx = aj f (x)dx iﬂj g(x)dx

www.tuitionwithjason.sg

Page 15 of 17




Tuition

26® A-Math Formula List - Additional Math (4047)
S

} _ b
jacosbx dx = asinbx +C Iasm bx dx=—aCOS X +C Iasecz bx dx = atanbx +C
1
X ax + b a
1 In(ax™ + b)
— ax = +C
ax™+ b aXnXx
X X eax+b
je dx=e"+c feax+bdx= —+c
eax +b
axXnXx
Integration of Area
Area between Area between v
Curve and X-axis Curve and X-axis Y "
b b E = X
[ reoar - [ feodx
a a IF _ f{x:l

Area between
Curve and Y-axis

L?@wy

Area between
Curve and Y-axis

—L?@My
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Kinematics

Velocity is the RATE of CHANGE of

Displacement

ds
V:E or

v:jadtzj%dt

where vivelocity, s:displacement,

t:1time

Acceleration is the RATE of CHANGE

of Velocity
dv

a=—
dt

where a:accleration

Some other methods to find

acceleration

d’s dv ds
a=—— = — X —
dt? ds dt
& N & N
dt dt
Displacement (s) Velocity (v) Acceleration (a)

fvdt

jadt

x«_F 9’

The End
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