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

Quadratic Equation

/ Unequal Roots

bZ- 4ac > O
Real and Distinct Roots

Curve and line intersect /

at 2 points s

0

Intersection at two
different points

% x

b2 - 4ac = 0

Real and Equal
Roots/Repeat Roots/
Coincident Roots. ‘

Curve and line intersect — ;
at 1 point. ;e -
b? - 4ac < O

Imaginary roots

Also known as Complex y

Roots.

]
Curve and line intersect do ]
not intersect. 0 —

Non-intersection
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When y > 0 (above the x-axis)
? 1k f(x) >0
f(x) =0 /
\a f - _4“ e X
o[ - Yo
x=aorx=p a<x<pf
When y < 0 (below the x-axis)
) 1 <o
fx) =0
“‘.‘ ,.". ai “'. B
0 a‘\/ﬂ - X B 13} T—-»_ X
a=x=f x<aorx>f
Indices
Same base numbers Same power
] xV=1ifx20
x¥ D <3N ax b =(axb)"
Add the powers Multiply the base numbers Note: x% +xb #x9 +b
x4 —xbxya-b
Same base numbers Same power
(4] i m b
LA 2 a_ _(4a x4 ] #xtxxb
b
X p’" b
Subtract the powers Divide the base numbers NOTE: (xa ]b R b
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Other Laws of Indices
g 1 1 a
€= 4] ~]_)— ].{)’ 1 7)- b a
X XY =NX x =\Ix
1 | ~ —a ;
il A
i, 1 1 — =X X y
v B ¥ @ 2 L
1 B 4 X
]— X
2
X
a
_; 1 1 NOTE: You can only use the laws of indices if either the base
ol = number or the power 1s the same.
a b g
- X
b
X
Surds

Naxyfb=axb

\/z%_‘jg

Vara=(Va) =a

m\/g X n\/g = mx n axb

m\/;+ n\/a_=(m+n)\/g maa —nJE=(m—n)JE

Rationalizing Denominator

a X\/;Jr\/;_ a(\/;+\/;) :a\/;+a\/;

ooy el (EP(GPR R
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Arfy AAY)  aeay
Jx +J_ Jr—fy (V=)P-(7) F

ot a+bzJa+b Ja—b#Ja b

Polynomials & Partial Factions

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

Linear Factor

mx+n _A+B

(ax+b)(cx—d) - (ax+b) (cx+d)

Repeat Factors

mx+n:A+B+C

(ax+b)(cx—d)* (ax+b) (cx+d) (cxtqd)?

Quadratic Factors

mx+n _ A r Bx+C
(ax+b)(cx®—d) (@x+b)  (cx?4q)

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

the DENOMINATOR. Do LONG DIVISION before partial fractions.
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Trigonometry

Tangent positive

Cosine positive

30 45° 60 °
sin 1 1 V3
2 12 2
COS £ L l
3 42 2
i
tan —_ 1 Jg
3
Principal Values of sin x, cos™! x, tan™! x,
T - 1 T —f T =il T
——_<sinx<= 0<cos 'x< —_<tan T x <=
2 2 # 2 2
Sine positive ‘r All positive w
Add Sugar To Coffee”
x=180° -« X=q
or
(27 (44 >
; a M “All Science/Social Studies
x=180°+ « x=360"-a "
Teachers Crazy
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I. (a) y=sinf

i T
o 90°  180° 270°

-] T
Period = 360°
Amplitude = 1

or 2x

2. (a) y=cosf

—’]
360°

(b) y=asin bl
.v
A
a-+
+
0 00°
5
py
) 360° 2n
Period= —3— or —

Amplitude = a

(b) v=acos bl

www.tuitionwithjason.sg

—-a+
|
: 360° 2n
Period = 360° or 2x Period = =5 @p=g
Amplitude = 1 Amplitude = a
3. (a) y=tanf (b) y=atan bo
y y
4 f
- 0
0 Y g
b
Period = 180° or =« 180° =
Period= —;~ or
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Cos (-6) =Cos 0 tan g — sin &
cosd
Sin (-6)=-Smn 6
_ 1
sec = :
Tan (-6)=-Tan 6 cosf
Cos (90°+8)= 75 Sin6 cosect =
sin &
Sin (90°+ 8)=Cos 6 1 dosd
cotf= =—
tand sind
Tan (90°+ 0) =y Tan ©
sin® @ +cos* A =1 1+ cot® @ = cosec’d 1+ tan’ @ =sec’ @

Compound Angle Formula

sin (4 + B) =sin Acos B+cos Asin B

cos(A4+B)=cosAcosBFsinAsinB

tan A +tan B
lFtan Atan B

tan(A+B)=
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Double Angle Formula

sin2A4 =2sin Acos A

cos2A=2cos’ A—1/cos2A4=cos’> A—sin® A/ cos24=1-2sin’ 4

tan 2.4 =ﬂ
l1—tan” 4
Half Angle Formula

A 1-cos A
sm—:i‘{—

2 2

A 1+cos A
cos—=i1/—

2 2

A ’l—cosA l—-cos 4
tan— = =

2 l1+cos A sin 4

R-Formula

aCos@+bSind = RCos(0F &) where R =N a@? + 52

b
aSin@ £bCos8 = RSin(0 £ o) tana = —

o
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Coordinate Geometry

Yo —N
Gradient(m) =, _ Y

=% N

General EquationY —y, =m(X —x,)

where (x1 9y1) and (xz ’ J’z)ar‘e (1, 1)

point on the graph.

OR you may use ¥ =mX + ¢

Mid-point of aline

m|m2=-1 /
_xl+x2 =yl+y2) P=myx+by

(xm =T < JVm
2 % 2
Distance between two points < < =
> > / J=MX + ¢y
VG =%+, - 3)

Y

A 4

When two lines are parallel

/ ; If two lines have perpendicular
‘!]
/_»/ gradient i.e. 90° to each other.
/
.;1,;;/ ] //,..'u_ 1
i g i s My =——e op My XMy = -1
y 2x+ 1/ 7( 2

They have the same gradient (m)
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Perpendicular Bisector of line PQ y = max +¢

A

1. The per‘pendicular‘ lines AR Perpendicular bisector
intersects PQ at 90° " ;
4 ul
1
m,(AB) = ———
m (PQ)

or mxm, =—1

2. The perpendicular line AB cuts the mid-point of the line PQ.

Mid-point PQ (x _nth ;y}

3. To find the y-intercept (c)

Substitute xm - x and ym >y intoy = max +¢

Area of Plane Figure (Polygon Figure)

X, X X3 X
\'1)\\_\ "“\.\ :>\_\"

|
Area of AABC ==

1
> x, )y, txy,+x, 9, - V,-X, Iy,

B(x,. ¥,) Clxy, )

0
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X

g 1 | %1 %2 %3 Fa 1
Area of ABCD =5 -"|’l.‘"’l.‘"%>"."4'\l‘-"l

p—

=3P TRY XY, XY X Y XX ), X, »)

O

~— A(x,, y))
%,

0|

Note: Remember to repeat the first set of coordinates (x1, y1) in the formula.

It does not matter if you insert the coordinates clockwise or anti-clockwise into
the formula. The |modulus| sign will convert any negative value positive while a

positive value remains positive.
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Circles

Equation of a Circle

(Standard Form)

(x—a)*+ (y—hb)*=r?

r=\/(x—a)2 +(y-b)

Where (a,b) are the coordinates of the centre of circle

and r is the radius

(General Form)

x2+y2+29x+2fy+c=0

wherea = —g, b = —f

r=ygi+fi-c

4
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dx

—(uv)=u—-=+v—

dx dx

Differentiation
dy . .. | Differentiate Constant | Sum / Difference of Function
E(ax ) =anx
dy d du dv
L ~Z(@)=0 —(utv)y=—+—
Where' ' and 'n dx dx dx dx
are constants. .
Chain Rule Quotient Rule
ay:dyxdu vd—u—uﬂ
dcx du dx i(ﬂ] __#xN\ dx
dx\ v v
Product Rule
d dv  du

—(sin x) =cos x
dx( )

Dif ferentiation of Trigonometry

X

di(tan x) =sec’ x

d :
—(cosx) = —sin
dx( x) x

Use Chain Rule to differentiate the functions below.

d :
E[a sin (bx + c)] =axcos(bx+c)xb
i[a coS (bx + c)] =ax—sin{bx+c)xb
dx

%I:a tan { bx + c)] =axsec’(bx+c)xb
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%[a sin” (bx + c)] =axnxsin' (bx+c)xcos(bx+c)xb

n—l1

%[a cos” (bx+ c):| =axnxcos" (bx+c)yx—sin(bx+c)xb

di[am n" (bx+ c)] =axnxtan" (bx +c)xsec’(bx+c)xb
X

Exponential/Natural Logarithm Function

d b b d X X
B eax+ s aeax+ _(e =%
dx ) dx

‘a’ is a constant

d il d
E(]n x) = % (where x>0) T []n(ax + b)] = ax(:- 7

(where ax +b>0)

Increasing Function

If v is an increasing function (y increases as x increases). the gradient is positive,
dy 0
e x .
dr
y
0
|
v=f(x) | glx)
— _———
¥
’ ki
|
— y=kx)
|
|
| /
4 - e - ey

Decreasing Function

If y is a decreasing function (y decreases as x increases), the gradient is negative,
dy

T 0.

1e.

v =1Lx) V=gl

-
-

. ry=k)
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.

Turning & Inflexion Points

y ? maximum point

d RIS
( i: changes sign from +ve to —ve)
: dy &

B(b, (b)) & =0.3=<0

Ala. fla)).
| stationary point of

inflexion ( % does not y=f(x)
change sign as x increases

through @)

Cle, fie)) Lo 0. .50
minimum point k

dy Ry . ve
( e changes sign from —ve to +vc)

= S -X

0

Note:

9

AP . :
When 7 ;; =0 it does not necessarily
dx

mean that it is a point of inflexion.

There are some graphs that will show

2

d’y
dx?

=0 even though they are turning

points (maximum or minimum point). You
will then need to carry out a 1" order

derivative test.

15" order derivative test

Maximum point

8 X X X
dy
— =10 0 <
dx v
slope / - \
stationary ‘ Ve Rt
point / \
Point of inflexion
’ >
| x X, v
& :
‘ L 4 -0 0 0
dx
slope /
stationary o2l
| point i

Minimum point

dy [
< () ) (
dx : ’ ( )
slope \
stationary \ %
. \ ’
point S~

Point of inflexion

X Xy A
dy '
< () 0 |
5 , 0
slope \ - § \
stationary ; R
point A
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Integration

” ax Integrate Product rule n#1.470: a & b are constants
J.(ZJC dx = +c Constant

n+1 (ax+b)”
fadx=ax+c j(ax+b) dx =~———1¢
where nz-1 (n+1)a)
Product of constant and a function Sum and Difference of function
[ef ydx =af fxydx [[af @)t Bgix = f@)dxt B[ g(x)dx
Integration of Trigonometry
Icosxdx=sinx+c Isinxdx=—cosx+c Iseczxdx=tanx+c
i ; — b
J-acosbxcix:aSlnbx-i—c Iasmbxdx: a cos bx Iasecszdxzatanbx
Integration of exponential and Ln
1
J.—dlenx+c where x>0 J’ 1 dxzw+c
X ax + b a
1 In(ax” + b)
—dx = + C
ax™ + b axXnXx
+b
Iexdx:ex+c feax+bdx=eax +C
a
eax +b
f X" +h gy — +C
aXnXx
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Basic Properties of Definite Integral

J, f@ax=0

J, F@yde=—, )

[[ryax=[" ey de+] fx) ds

Integration of Area

For a region above the x-axis:
Area bounded by the curve y = f(x), the lines x = @ and x = b and the x-axis is

For a region below the x-axis:
Area bounded by the curve v = f(x), the lines x = @ and x = b and the x-axis is

b
f f(x)dx

v

f f(y)dy \T

0 // b

v=1x) /
/

/
(T

For a region on the right side of the y-axis:
Area bounded by the curve x = f(y), the lines y = a and y = b and the y-axis is

VA
} o « b X
/ ~J
~y
~ SR y=1(kv)
o \
' \
For an area enclosed above and below the x-axis: Note:
Area bounded by the curve y = f(x) and the x-axis as shown below is
f nmmf'nn.h The |modulus sign| convert a negative value to

positive, and if the value is positive, it remains
positive.

For a region on the left side of the y-axis:
Area bounded by the curve x = f(y), the lines y = a and y = b and the y-axis is

U‘”’ fy) d)‘l ;

= 1(y)
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