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01 Functions

Absolute Value Function Inverse Function

i fi(x), iff(x)=0 £ Y= (*) then [ (¥)=x

J(x) < Remember:
= (X)L ) <0 Object = the value of x

Image = the value of v or f{x)

- ,
f(x) map onfo itself means f{x) =x
02 Quadratic Equations

General Form Quadratic Formula

ax”+bx+c=0

)
—b + \/ b- —4ac
where a, . and ¢ are constants and a = 0. Y =

| 2a
*Note that the highest power of an unknown of a
quadratic equation 1s 2. When the equation can not be factorized.
Forming Quadratic Equation From its Roots: Nature of Roots
If o and P are the roots of a quadratic equation

E b s C 1
a+p= =0 aff = = b~ —4ac >0 < two real and different roots
b* —4ac =0 < two real and equal roots
The Quadratic Equation b —4ac <0 < no real roots
7 L
x —(a+0B)x+aff =0 b” —4ac >0 < the roots are real
or
x? —(SoR)x + (PoR) =0
SoR = Sum of Roots
PoR = Product of Roots
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03 Quadratic Functions

General Form

Flx)= ax” +bx +c

where @, b. and ¢ are constants and a = 0.

*Note that the highest power of an unknown of a
quadratic function 1s 2.

a >0 = mimmimum = U (smiling face)

a <0 = maxmmum =  (sad face)

Completing the square:

J(x)=a(x+ p)j + ¢

(1) the value of x,

(11)

==
min./max. value = ¢

(111) min./max. pomt = (—p, q)
(1v)  equation of axis of symmetry. [x =—p
Alternative method:
F(x)=ax* +bx+c
: 5 b
(1) the value of x, |[x =——
2a
" . b
(1)  min./max. value = f(——)
2a
(111)  equation of axis of symmetry, |x = il
a

Quadratic Inequalities

a>0and f(x)>0 a>0 and f(x)<0

n%b

a<x<b

x<a or x>b

Nature of Roots

b* —4ac>0 < intersects two different points
at x-axis

b* —4ac=0 <> touch one point at x-axis

b* —4ac<0 < does not meet x-axis

04 Simultaneous Equations

To find the mtersection point = solves simultaneous equation.

Remember: substitute limear equation mto non- linear equation.




05 Indices and Logarithm

Fundamental if Indices Laws of Indices
7ero Iude:!-;, g{} =] a " 5 {:f'” - GHJ'—I-H
Neecative Index =X~ 1 m n m—n
Negative Index. a = a™ —a" = a
m-H Inxn
(122 (") =a
D a
i nyn
1 (ab)' =a"b
Fractional Index 8r = Q/G
m 8.,
= 7l ﬂm (g) — bH
Fundamental of Logarithm Law of Logarithm
lggﬂ y=x<4> HY == hY lﬂgﬂ mn = lﬂgﬂ, m+logﬂ N
r 38 I
log, a=1 log,—=log, m—log, n
1
log. a*=x
log ,m" = nlog ,m
log, 1=0
Changing the Base
log. b log, b
i log_a
1
log b=
log, a




06 Coordinate Geometry

Distance and Gradient

A Y
Alx.,y,)
A
:
1
¥i-¥]
l
Y :
B <
T
0 X

Distance Between Pomt A and C =

5

N (x; — x, ]3 +(x,—x, )

Gradient of line AC, |m =221

Or

v —1nt ercept

Gradient of a line. (m =—

| x —1nt ercept

iy

Parallel Lines

Perpendicular Lines
i

> >
0 X 0 X
When 2 lines are parallel. When 2 lines are perpendicular to each other.
m, =m,. myxm, =—1
m; = gradient of line 1
ni> = gradient of line 2
Midpoint A point dividing a segment of a line
kY g
Alx,y.) Alx,.y,)
m
M P
n
B(x,,y.) B(x,,y.)
T
g X 0 X

Midpoint, |M =| ——= ,—— .

A point dividing a segment of a line

P nx;+mx, ny,+my, )

. m+n  m+n




Area of triangle:
& Y
Area of Triangle A, y,)
Bx, ¥,)
| b=y I----| e
T2 [
1, Clx,y.)
A :—‘(.1'11‘_1 Lxy, +r41'l)—(xn-‘1 + XV, + X, ) s
5| Vb2 T, 3. 2. Vs . <
0 X
Form of Equation of Straight Line
General form Gradient form Intercept form
ax+by+c=0 y=mx+c ¥
a b

m = gradient

— 4y intar . b
¢ = y-tercept a = x-intercept | m=——

b = y-mtercept

Equation of Straight Line

Gradient (m) and 1 pomt (x;, v;)

given

y=m=m(x—x)

2 points, (x;, v;) and (x2, v7) given | x-mtercept and y-mtercept given

T A |
— % a b

Equation of perpendicular bisector = gets midpoint and gradient of perpendicular line.

Information in a rhombus:

A

g (1) same length = AB=BC=CD=A4D
(1)  parallel lines = ni z =myp OF M, =g
()  diagonals (perpendicular) = m .~ xmizy =—1
(1v)  share same mudpomt = mudpomt 4C = mudpoint

BD
any point = solve the simultaneous equations

(V)




Remember:

y-mtercept = x=0
cut y-axis = x=0
y-ntercept = v =10
cut v-axis = y=0

**pomt lies on the line = satisfy the equation = substitute the value of x and of y of the point into the

equation.

Equation of Locus

( use the formula of

distance)
The equation of the locus of a

moving point F(x,y) which
1s always at a constant
distance () from a fixed point

A(x,0) B

Bl =

(x— :1:1)3 T =) =r

The equation of the locus of a
moving point (x, ) which is
always at a constant distance
from ftwo fixed points
A(x,,y,) and B(x,,y,) with
aratio m:n 1s

P4 m
PB n
(x— :rl): + (¥ —_}--‘1): m”

(x=x)+(¥-»)"

The equation of the locus of a moving
point P(x,y) which 1s always

equidistant from two fixed points 4 and B
1s the perpendicular bisector of the
straight line 4B.

PA=PB
(x —.1‘1')3 =P~ .1*1}3 ={X—=X, )E R _1-‘1)2




Measure of Central Tendency

07 Statistics

Ungrouped Data Srouped Data
e P Without Class Interval With Class Interval
Mean
. x Y Y
X = X = 2Jx X = 2Jx
N 2 20
X = mean Y = mean Y = mean
s ; . .
S ‘:’f-‘ Tx =sum of x f = frequency
x = value of the data £ = frequency e—olisrnnk
N = total number of the | . _ + > —— JL
i v = value of the data _ (lower limit+upper limit)
i
Median
=t gl LN
N+1 N+l 2 -
5 5 m=L+| = JC
When N 1s an odd number. When N 1s an odd number. Jm

A |
.

Iy +T,
i

= &
-

When N i1s an even
number.

T, + Ty
e 1|
i )
i =— =
,:,

.

When N 1s an even number.

m = median
L = Lower boundary of median class
N = Number of data
F = Total frequency before median class
1» = Total frequency in median class
c = Size class
= (Upper boundary — lower boundary)

Measure of Dispersion

Ungrouped Data Sroupen Uata
RE P ’ Without Class Interval With Class Interval
S o ) 3.-.: —3 I, fj\-&: = L ﬁﬂz =4
variance 2 :Z 3 {}.-:Z» e [.T':Z" 5
N b T 3 b 4
o =/ variance o = +/variance o = +Jvariance
i
Standard Yitw_ Y EXx—F) )
- o — (x—x) = { ) % T la=x)
Deviation \ N o=
1Y ¥ f
ETE A el ETE ?j b 2
= —~X = " 2a JX 9
e N X N o= f =%




The variance 1s a measure of the mean for the square of the deviations trom the mean.

The standard deviation refers to the square root for the variance.

Effects of data changes on Measures of Central Tendency and Measures of dispersion

Data are changed uniformly with

+k —k x k +k
Measures of Mean. median, mode L —k X k +k
Central Tendency
. Range . Interquartile Range No changes x k +k
Measures of , _ e =— _
disversori Standard Deviation No changes X k =k
Variance No changes x Kk’ K
08 Circular Measures
Terminology
Chord Minor Segment
arc Minor Sector >(7<ff"

M
Major Sector N Major Segment
Convert degree to radian:
Convert radian to degree:
T .
. 2 ={21X )radians
180
)4
. . 180
- yradians = (x x—) degrees
> T
radians degrees
<
T
K =.
180°
Remember:
180" = 7 rad

360" =2rrad




Length and Area

Length of Arc: Area of Segment: |
s=7 0O r = radius
— o . (R A = area
Length of Chord: A=_r"(0 —sinb ) g—nze lersoih
. 0 0 = angle i
[ =2rsin— °

1 = length of chord

Arc Length: Length of chord: Area of Sector: Area of Triangle: Area of Segment:
g ]. 7 .l ; L ]. . .
=Y = ZI*Si]_]_E A=—ré A= <7 SN & A= ?r‘(&? —siné)

2 s i

09 Differentiation

Gradient of a tangent of a line (curve or
straight)

4 : OV
& = him( ! )

dx &0 Sx

Differentiation of Algebraic Function
Differentiation of a Constant

a=F: a 1S a constant

@

dx

Example
y=2

dv 0

E_

Differentiation of a Function I

=i

dy .
=
dx
Example
y=x

dv ;
AT ey 31"’
dx

Differentiation of a Function 11

y=ax

dy ¥

gy =gy =@
ax

Example

y=3x

ay .

B o= e o T J

dx




Differentiation of a Function III

P
dy 5
— = anx™"
dx
Example
3
w=2%
dy . j
NI =0k
dx

Differentiation of a Fractional Function

o |

O n

X
Rewrite

dv o —1
i SCE SR P n—1 =
dx

n+l

Example

Law of Differentiation

Sum and Difference Rule

v=wu+v  wu and v are functions mn x
dv du  dv

dx dx dx

Example

- 1
yp=2% £5x%°
dv

= =203)x* +5(2)x=6x"+10x
dx

Chain Rule

y=u" 1 and v are functions 1 x
dv dv du

= b
dcx du dx

Example
y={(22>¥3)

“ ) il
u=2x"+3. therefore _d — 4x
x

; dy .
u>.  therefore — = 5u"
i

v
dy dy y du
dx du dx

= Sut x4x

=5(2x" +3)* x 4x =20x(2x* + 3)*

Or differentiate directly

v=(ax+Db)"

2y =n.a.(ax+b)"™

dx

y={(2x"+3)’

dy 2 A, Y %
= =S0x4-3) wdx=20x(2x +3)
dx




Product Rule

Quotient Rule
v=wv  u and v are functions in x 1 L
Id P 3 y=— 1 and v are functions in x
: , v
s
de dx dx 1@ _Hﬁ
av _ _dx  dx
Example dx v
y=02x+3)3x - 2x" —x)
u=2x+3 v=3x"-2%"—x tay 1?
X
/ Iv > V=
ﬂzg 2:93-‘—41-—1 2x+1
dx i iU =x’ v=2x+1
dv  du & dv B Vs
—— =y—FU— ;
dx dx dx % = 2% ;ﬁ =7
=(3x° - 2x* — x)(2) + (2x +3)(9x> —4x - 1) “ !
d dv
L V——U—
) = _dy  dx
Or differentiate directly dx v )
y=(Q2x+3)(3x° —2x* —x) dy _ (2x+1)2x)—x"(2)
£, 3 dx (2x +1)*
= (B —2x - 24+ (2x4-3)(0x" —4x -1 ) j j
g e B =) A% 42x-2x" 25"+ 2x
2x+1)° (2x +1)°
Or differentiate directly
X’
|1I =
2x+1
dv  (2x+D(2x)-x"(2)
dx (2x+1)°
_ A +2x—2x" 2x +2x
(2x+1)° Cxr1)




Gradients of tangents, Equation of tangent and Normal

Normal

Gradient of tangent at A(x;, y;):

dv :
— = gradient of tangent

dx

Equation of tangent: |v—1 =m(x—x;)

Gradient of normal at A(x;, y;):

5 5o
X 1
My ormal = —
‘I”mﬂgem
If A(x;. v;) 1s a pomt on a line v = f{x). the gradient ] o " |
of the line (for a straight line) or the gradient of the Fo B ienboLnorA
: . . dy A
tangent of the line (for a curve) 1s the value of — ,
dx Equation of normal : y—1, =m(x—x,)
when x = Xx;.
Maximum and Minimum Point
A Y
Local av_ )
maximum gy
ﬂ <0
dx”
Alx.,y,)
Local ay _ 0
B(x,,y.) minimum
ﬂ":_f-‘ 50
dx”
-
0 X
| , dv
Turning pomt = |— =0
dx
At maximum point, At minimum point .
v d*v dv d*v
— =0 =<0 — = >4
dx dx dx dx”




Rates of Change Small Changes and Approximation
Small Change:
Chain mul d4d dA dr
1am rule |—=—x =
: sy dv . dv
dt dr dt — X —=> YR ——XOX
ox dx dx
£ 1 dx 3
If x changes at the rate of Scms ™ = =5 . T
= dt Approximation:
Decreases/leaks/reduces = NEGATIVES values!!! Vo= Viinay T OV
| ay .
=3 original ; 3 E XOX
ox =small changes 1 x
& v =small changes m y
If x becomes smaller = 6x = NEGATIVE




10 Solution of Triangle

A C
B
b
a
C
Sine Rule: Cosine Rule: Area of triangle:
7 3 | ﬂ
a b C a° = b° + ¢ — 2bec cosd
- - i ? 2 3
. = T . == gt e 1) S
sind sinB sin( b 4, e —ac LD“B_ C
¢ = a +b"—2ab cosC 7
Use, when given —
= 2 sides and 1 non included . b™+c” —a’
angle 2bc 1

= 2 angles and | side

180 —(A4A+5)

Use, when given
= 2 sides and 1 mncluded angle
= 3 sides

&
i} c

b b

A= ?t’.‘ bhsinC

C 1s the mcluded angle of sides a
and .




Case of AMBIGUITY

It ZC, the length AC and length 4B remain unchanged.
the point B can also be at point B where ~£4BC = acute
and /A4 B' C = obtuse.

If ZABC = 6. thus ZAB'C=180- 6.

Remember : sin@ = sin (180°— 6)

Case 1: When a < bsin 4
CB 1s too short to reach the side opposite to C.

A

Outcome:
No solution

Case 2: When a =bsin 4

CB just touch the side opposite to C
C

Outcome:
|1 solution

Case 3: When « > bsin 4 buta < b.
CB cuts the side opposite to C at 2 poits

C

Outcome:
2 solution

Case 4: When « > bsin 4 and a > b.
CB cuts the side opposite to C at 1 pomts

C

QOutcome:
| solution

Useful information:

problems.

In a right angled triangle, you may use the followimg to solve the

(1) Phythagoras Theorem: c¢= \/ a*+b’

(1) Area = % (base)(height)

Trigonometry ratio:

51'116?:% cosf =42 tan@ =2

E' £r




11 Index Number

Price Index Composite index
/S e W
I = 1.5%100 T= k4
5 W,
I = Price index / Index number T Composite Index
P, = Price at the base time B Waiotifane
P, = Price at a specific time e
I = Price index

Iypgxdpe=1,¢cx 100
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