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ri: '
Ohapfe [ Quadrahog * Note: (ax £ b)? =(ax)* + 2abe + b?
a) Bagic Algebra NOT (ax)* + bx®

» General form: y=mx +¢

- Factorize  a) [2x-18y = 6 (2x-3y)
b) 6x + Bxy +3x* = x (6+5y+3x)

b) Uging formula bt e
2a

Eq:5x*-4x-1=0

= 4+V36

SRRV (C R0 ) B

2(5)

=

¢) Completing the square

Completing the equare ie where we take | letal+b |

quadratic equatione and turn them into [ rpp + | |

—>x2+ b+ =(x+b/2P-(b/2) +¢
—>ax>+b*+ce=alx+tb/2P -ab/2P +e¢

- Write in the form of alx + bJ? + ¢ - Write in the form of (x + a)* +b

a) 2x* - bx a) x>+ dx

(x+2P+4

b) 2x*-3x -4 b) 6x* + dx -2

Ax-2F9-4 blx+2P-24-2
2 2




d) Graph of quadratic functions

To identify x -intercept, y-intercept and vertex > x-infercept

N

Example D-x>-2x-13 y - intercept A

vertex \\

(point that defines maximur or minimum point)

@ Find y-intercept by equating x = O

{OP- 200+ 3=0 At y-axie, x= 0

y=3 .. (03)

77| -b+{b2-4ac

@ Find x- intercept by calculator or formula 2a

x2+2x-3=0

(x+3)(x-1)=0 (3,0 &(1,0)
x=-30r-

@ Uge x = (-h)/(24) 1o find x value of vertex

X= ﬂ =
2(-)

@ Sub x value of vertex into f(x) to find y value of vertex

b and a are coefficiente of x* and x

fH)=-rP-2(0+3 S 4)
=4 ’

® Chooge another value to cub into f (x) to find 5th point /\

f(-2)=--2F-2(:2)+3

_3 S-2,3)

f) Dieriminant

b* - 4ac i called digcriminant becauge it ig the value that digcriminates between the type of golution

bZ - dac < O —> real & different roote YA 7\/\

A%
b? - dac < O —> equal roote $><4 2\
s
SN\

b? - 4ac < O —> no real roote




g) Solving simuttaneous questiong * Alwaye eub linear into quadratic!!

@ Solve x + 2y =7 and x* + > =10
x="7-2y
(7-2yP+¢=10
4-28y+4y*+y*=10
54*-28y+4=0

‘ * Remember to flip sign when multiplying or dividing by a negative number

h) Solving inequalities

@ Linear inequalities @ Quadratic inequalities
Eg:x*-llx+24<0

Eg: 2x-3<5 — golve quadratic eq. — /
2x<8 — gketch graph Ix _g x _88 ) \/8
x=3, x=

x<d — find required get

13<x<8

Qhapfer 2 : Funcﬁong Domain: set of values of x

Range : eet of values of y

a) Graph (k ie a pogitive congtant)

y=bx®,b>0 y=x>+kb<0

Eg:k=-3

‘ / Eg:k=2

Eg:e=-

y=b/(x-a),a>0,b>0 y=b/lx-al+ka>0,b>0

Eg:a=2 Eg:b=1,a=2, k=1

| i{L




¢) [nverge function

* For a function f (x) to have inverge function (f -1}, it mugt be one o one.
* Range of f (x) i domain of £ -1 (x) and vice verea

* Dorain of f (x) ie range of f -1 (x) and vice verea

* Qraph of £ -1 (x) ic the reflection of f (x) along y=x

*To find £ -{ (x) of quadratic function, uge completing the square

Eg:glx)=2x-3  for-2<x<k

i) State the largest value of k for which g ie one to one ( hag an inverce)
2x-3=0
2x=3 k=15
x=15

i) Find an expresgion for f -1 (x) and ctate the domain of f -|
y=2x-3
y+3=x f-l=x+3
2 2

d) Composite function

- g (x)=5x —> ff(x) = 2(2x + 3} +3
- f(x)=2x-13 —> fy{x)=2(5x)+3
—>¢f (x) = 5(2x + 3)

Chapter 3: Coordinate geometry

Digtance between 2 pointe = /T (x2 - xil* + (g2 -y )?]

Xttxe , Yty
2 2 Gradient : m =

Midpoint = Y
X2 = Xl

y - intercept

Equation of aline=y -y =m{x-x) General equation : y =mx + ¢ /

gradlenf




If 2 lineg are parallel: mi = m2
If 2 lineg are perpendicular: mi x mz2 = -|
Perpendicular bigector : Both lineg are perpendicular and intergect at midpoint

a) Polygon

B (o, ¢yo)

Area of a AABC = (1/2) (AC) (BD)
BO = distance of BD B (e ) CCny

AC = distance of AC D nd o>

X1 X2 X3 Xt

Area of polygone  —
1/2)1
=(1/2)1 (Xiyz + Xxays t ngt) - (Xlgs + xsyz2 + Xzyl) [

Area of trapezium =

b) Angle between lineg

tanf=y-y2 =m Since tan B=m
X1 = X2 A m= +anA-[ )

Chapter < : Circular meagure

a) Sine rule
Use if you know :

—> two angles and the length of one of their opposite side

—> the length of two cideg and one of the opposite angle gnA - <inB

i ain C

b) Cogine

Uge if you know 8% =b* +¢* - 2be cog A

—> lengthe of two sideg and the angle between them

—> the length of all 3 gides A=

b2 + 2 - g2

2be




¢) Areaof triangle  —> Area A=1/2 abainC o) Areaof a cector —>A=1/2r*8
d) The length of an arc of acircle  —> S =rf

f) Properties of a circle

& &

The perpendicular from
the centre of a circle to

The angle in a gemicircle A tangent ie aline that

¢ aright angle meetg the circle at one
chord bigecte the chord. point only

The line joining the intersection point

of two circleg ig perpendicular to the To tamgenines yikiosm

line joining the two centreg 2 congruent friangles

Chapter 5 : Trigonometry

0

a) Radian [rad = 180° . Degree fo rad x°  x mradian

It 180
x xI80°

* [Trad = 80° - Rad to degree N




b) Graphs of ¢in B, cos B and tan B

y

1 1

-360° -270° -1 -90° 0

Sine graph Cog graph

y=tané
principal
values

-360° -270° A80° —90° P /n 271(/;,- r
Tan graph .

¢) |dentifying transformations of graph y=aain{bx)+e

< \
Eq: amplitude  glrore number  alfers y-axie
of eycle

20

Find the values of a, and b.

d) Trigonometry identities 009?20+ cin? B = |

tan B =2gin B
cog B




Chapter 6 : Vector
a) Notation of vector : / or /‘pa’/

P

b) Equal vector  Two vectors AB and CD are equal if and only if :
> >
* AB g parallel to CD
- [AB1=1CDI
+ The direction from A to B ie same ag from C to D

e) Addition of vectore

B

— >
To find AC you mugt add AB and BC

—_— > —>
AB+BC=AC
d) Unit vector s
A_E Vector divided by magnitude of vector

Bl o

e) Dogition vector = Pogition of vector relative to origin - = 65

Given_()/ﬁl}andgg, ﬁndﬁTg Eg: (:)E:ZHSJ K§='o’§-c7§
0B:3i+]j =(2i - 5ij =i+4j
S -]

f) Digtance
. Magnitude of vector xi + yj + zk =V [x* + y* + 22
+ Distance between two pointg ie VI (xi - x2 )+ (yi - y2 ) + (z (- z2)]

o) Midpoint i point of AB hae position vector |/ 2(0A +0B)
—> — — —
[f Mig the midpoint of AB then OM = 1/2(0A + OB) and not /2 AB

h) Sealar product (Dot product)
" a.b=ldblcos B *Note : If two vectorg are
CocoeB=a.b perpendicular, ab=0

lal bl

Use sealar produet to find
angle between two vectorg




Chapter 7 : Series

Firet term  Common difference

Arithmetic : General term : Un = ; +(n-1)d
Sum of arithmetic gerieg
Sh=(n/2)2a + (n-1)d]
or
Sn=(n/2)(a+L)
Geometric : Ceneral term : an = ar™
Sum off geometric serieg
Sn=4lrm-l), r>| Sn=4ll-m) , r<l
r-1 ‘ [-r
Sum to infinity : Seo =g 7 oo
[-r

a) Binomial expangion
(a+br={"Colla") + ("Cila")b) + ("Cz Na~2)b?)

et e be| (1 + x) = [+ 1 + nln-Dx) + nln-Nin—2)(x°)

r_~ 4

Chapter 8 : Differentiations dy or 1)

a) Differentiations dx
Eg:y=2x°
Jdy=6x* *Change V" x and (I/x) to x ' and x" respectively
dx

b) Chain rule dy=dy x du| *Note: Differentiate outeide then differentiate incide

d=du OX ] g =+ 257 =3+ 22 x 2
= Ol +2x)?

2 )
o) Scond derveivee (Diforentiate uice) | 59 O X

dx?




dy = gradient of the curve

dx

Eq : Find the gradient of the curve fx) = 3x* at point (2,12)
£(x) = 6x , therefore gradient ie 6(2) = 12

d) Gradient of the curve

e) [ncreaging, decreaging and stationary function

[nereaging = fx)> 0
Decreaging = fx) < O
Stationary/ Turning point = f(x) = O

) Nature of the graph— Uge gecond derivative to find nature of graph

Maximum : f(x) < O
Minimum : £(x) > O

g) Rate of change of a function dy=dy x dt
Eo: dx=dt dx

The equation of the curve ig y=x* - 5x
A point D ie moving along the curve o that the x coordinate ig increaging at a congtant rate of 0.2
unite per second. Find the rate at which the y coordinate ig increaging when x = 4

2x-5={dy/dt) x (1/02) Formulag for volume of :
2(4)-5= (dg/df) x5 gphgre =(4/3) 2

0.6 = dy/dt Cone =1 r? (h/3)
Oyramid = LWH/3
Cylinder =t r? h

Chapter 9 : Integration ot o differentiation o

integration

a) [ntegration
Eg: flx)=2x*+3
flx) = 2x® + 3x
3(2)




b) Area under the curve

[ntegrate from upper limit (B) to lower limit (F)

¢) Area between a line and a curve

y
J N
% Area= I ’ y,dx —Ih y*dx (upper bound — lower bound)

b

d) Volume of revolution

About the x-axie = ”[ ¥ dx

About the y-axie = 7[x*d
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