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Lines:Basic X =- 7
X =x X=6
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Two pionts

1) Gradient (m)

y1y2

x1x2

m =
-
-

Y
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·A(x,,) and B (x, yu) *A(X,,7,7

*B(X2,42)
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2) Midpoint

3) Distance between point (Length)
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4) Equation of  line

Example:
Example:

Igradient (m) I y
=mx +c

↓ point (X.,4,7
4,
=m(x,)+

gradient(mi &3 =c

y intercept (0,477
=mx +c

y
=mx+c

fratient =I
Gradient=1, passes through 14,1)

y-intercept (0,-7)
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1) Change between      y=mx+c      and       ax+by+c=0

Equation of lines

Example:Example:

y = 3 x + 5
2

ax + by + c = 0 5x - 2y + 4 = 0 y = mx + c

↑

7 >



Graphs:Straight Lines.                                                   TOP Maths IGCSE

2) Sketch graph
Y -

A

TableIl X X

-

X

DX

I

Intercept
Cross the x-axis AY

X- intercept Py
=0;X =?

y-int -X

cross the y-axis
*

*
DX

x-int
y- interceptD x =0;y

=?
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3) Gradient

y
=mx +2 8y =zx +7

y
=
- 4x +1

y
=

57X

ax +by +c =0 - 3x +2y
- 4 =0

E
I

y = mx
+C
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4) Parallel lines

5) Perpendicular lines

an
⑥
④

↳ ↳ → M
,
= Mz

> ✗

NY ⑥

>

> ✗ 4 7 Lz -0 m
,
✗Mz = - I

④
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6) Intersection point

al Simultaneous equations
↳ 22

-

a
->Parallel (Don'thave intersection point)

PX
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y =a(x
-h=k

a>0 a<0
nY nY

x-int maximum point chiki y-int
*

X
&

X -
8 y DX 8 & DX

I -

y8

y-int
*

Ch,k) x-int

minimum point

symmetry line x =h

minimum value y =Kor maximumvalue y
=k
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Example:

Example:

f(x) = (x-3se
y =
acx-h=k

f(x) =- 1(X
+2- 3
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Cubic Graphs

y =a✗3

a >0 a< 0

^ 't my

> × ☐ ×

y
= ✗

3

y
= - ✗

3

y
= 2×3

y
= -2×3

y
= :X y= -1×3
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Cubic Graphs 4=9×3+6×7 Cx + d

y = ( IC IC )

all all

a > 0 a co

DX T DX
I

v v
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Reciprocal Graphs
9×4--5

y = ya
- I> Asymptote ✗ 11=0 P Xy - a

4=0 ✗y= -5

it

;←
a > °

'

a- ◦ n¥
I 1

I 1

I ↓⑤ I

✗- - - - - t - - - - → × ← - - -- t - - - - - *
1

I ↑y
I y=± y=¥ I
1 I

y =

¥ II Y=
-

¥
yu
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Y
=

¥ I> Asymptote ✗ ✗ =o * y✗2=a
94×2--3

4--0 y✗2= -5

it a > o
'

a- 0 44£;← I

1 I

1 I

1 ↓⑤ I

✗- - - - - 1- - - - - → × ← - - -- t - - - - - *
1

I ↑y
I 4--1-2 4=-1×-2 I
1 I

↓ Y
=

# 4=-2×-2 I
v1
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Exponential Graphs

y
=a I Asymptote xy =0

a > 1 0 <a < 1

nY an

y
=0

*

f
y

=0
*

(0,1) * --------
--------- -X

y
=2*

y
=(z)*

y
= ex

y =yxx(5)=(5)
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Trigonometry Graphs

y
=sinx) for 0 =X=360

Maximum =1

-join00e5oorestsothe Minimum =-1
I Amplitude =2

1

A
Repeats every 360

1- X ↳Period =360
X X

#

axis - y
=a

X I 1 ↑

8 4x9 90 135 180 de5 zt: his so

X X

-1- X

t
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y
=cos(x) for 0 = X =368

x jo is goesocrorzistsoo Maximee

& Amplitude =2
Minimum =-1

Repeats every 360
14 ↳Period =360
1 X

X X

axis - y
=a

8 is atones is as a sin 360 D
X

-I
- X

&
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y
=tancy) for 0 = x =360

x

5450900 1950s cast is4 8

Maximum -

AY

b
Minimum -

jy Repeats every =180

st X Asymptotes;x =90 and x=270
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f(x+a)

f(x)+a
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Translations

aY

(x,y) x(X-x,y) - >
>X

Translations by 10)

aY

M

(x,y) b(X,y +a)
>X

Translations by (a) V
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Reflections

f(-x)

-f(x)

aY

(x,y) = (- x,y)
>X

Reflections in the y-axis (x =0)

aY

(x,y) (X, - y)
>X

Reflections in the x-axis (n = 0s
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Stretches

f(ax)

af(x)

aY

*A

(x,y) * (,y) # B
>X

Stretches in the x direction

↑

aY
A

1x,y) i(X, ay) t

>X
A

stretches in they direction I
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y = sin(x)
A

1- X

X X

#
X

↳to do isso
*

d25 I X

8 180 270 375 3 68

X X

-1- X

t
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y = cos(x)- X

X
X

o is at ins
*

so DX
188225° 270 375

X X

-I
- X

&
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Function

1) Find  f(0)

3) Find A when f(A) = -5

2) Find  f(7)

4) Find B when f(B) = 2

f(x)  =  x  + 2x -….3 2

Al

(5,2)
4*

-1-3,4);x(1,2)
* * I -PX

7-6,87

- *

(7,-5)
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Domain and Range of  Function

Domain ✗ Values of ✗

Range ☐ Values of y

✗ ≥ 0 ( Domain more than or equal 0 )

✗ E R ( Domain is element in real number)
✗ E N 1 Domain is natural number)
✗ ≠ 2 ( Domain less than 2 or more than 2)
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Range:

Range:

Range:

Range:

nY nY
③ (6,5)

(-2,1). & I & & 8,0.a&aaay
=1

>X >X

nY nY

(-1,4)x

*(2,4)

>X

>X
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Which value of ✗ cannot be included in the domain .

Which value 6) of ✗ must be excluded from the domain .

Which value 1st of ✗ for function is undefined

fan = 1¥ in 11--0

fix) = II mix ☐ < 0
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Example: which values of x for function is undefined.

fix)= fix) =vkx+1

f(x) = -4

*X+1

f(x) =7 +1x
=

9

f(x) =4 +5

x72x-3
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Inverse Function

Range of  f(x)             Domain of  f   (x)

Domain of  f(x)           Range of  f   (x)

-1

-1

f-(X ) = 3×+1

:
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Function of  Inverse Function

fix) = 3×+1 I> f-{× ) = ¥1
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Review:Indices I> ax
"

a = a✗° a

ax = ax
'

✗

lxmllx" ) - ✗
mm

,

Y÷ - ✗
m- n
,

= IX
- m

p

✓I = ✗
%

p

FX = ✗
↳

✗
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Differentiation:

y
- ✗on - DX - =

. . .

f-1×1--11 . . . DX TIX)=
. . .

ax
" DD Ain)✗

""

3×5 Dp

-4×+2 Dp

2×-3 Dy
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ax DD a

Prove I ax = ax
' D

is an )✗
" '

a✗
◦
= a

b-✗
☐
µ

- IOOX Dy

3-✗
Dp
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a Dp a
✗ ax

" ☐

pain , ×
""

Prove I a = a✗° D
is aco)✗°

"

= 0

5
☐
µ

-700 Dy

± Dp
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Example:Differentiation

TIX) = 13×-572
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Example:Differentiation

f-a)= 4¥ +É
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Variables 

Y
= 7×7-311 Dp

A = ✗% 5 D
y

✗ = 44-1 Dp

A- = ITV2 D
p

s = 31-2+51--2
D
p
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Second order derivative 

y = × . . . .

☐

✗

,

=
. . . .

☐
☐ dg== . . . .

TIX) = × . . . . Dp f- =
. . . .

DX f-"a) = . . . .

s=t . . . . Di
> t¥= . .

. .

"
✗ %¥= . . .

.
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Differentiation to find a Gradient.

1) Differentiating the equation of  curve.

2) Find the gradient of  the curve at any point by substituting the value for x into 1)…

ay
- ← y = ✗2+1

- 3

4 - 2 ✗t- i - i - i o i i i ✗✗

>

Find the gradient of curve at x=i
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Example: Find the gradient of the graph y
= ✗3-12×+1 at . . . . .

1) ✗ = - I

2) ✗ = 2

3) ✗ = -25
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Gradient of  the curve = Gradient of  the tangent.

ay y= ✗2+1 Find equation of tangent to curve
- 4

↳ tangent at ✗= , 4--1%-1 at point ii.2)
- 3

"

; Ma - mt

- i - i - i o i i it>×
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Increase function and Decrease function

Al 1) Evadientof graph is positive

1-3,4)
Increasing function *I

**

X I

- PX
P

X

2)Fradient of graph is negative
*

(7,-5)
Decreasing function
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Differentiation for Stationary points (Turning points)

maximum point (m=o)
ay

i ¥ ⇒ → '¥.-◦

Increase Decrease

↳ £
*

DX
☒
Increase

,

g
'

minimum point em -01

¥
,

⇒ → 9¥> ◦
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Example

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates

Find the stationary point of curve y = -✗2-4×+1 and determine .
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4)Second order derivative for Max or Min
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Rate of  change 
(Motion of  a particle in a straight line)

Distance
(Displacement)

Velocity
(Speed)

Acceleration(+)

Deceleration(-)

D D
D D

V = tss = too .
Jt

A = 8¥
✗ = tooo
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