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1) Gradient (m)

Example:

m
=yY

Xz - X1

The pointA(5,13) and the pointB (-1,1)

Work out the gradientofAB.
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error
m m

⑰
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2) Midpoint

Example:

↳(x,x2,42)

The pointA(5,13) and the pointB (-1,1)

Work out the midpointofAB.
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3) Distance between point (Length)

Example:

|AB) =1(x2-x,) +(yz=4,2

The pointA(5,13) and the pointB (-1,1)

Work out the length ofAB.
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4) Equation of  line

gradient (m)
point (X.,4,7 I y

=mx +c

4,
=m(x,)+

&3 =c

y
=mx+c
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Intercept
Cross the x-axis AY

X- intercept Py
=0;X =?

2

y-int

x- int
X

I

cross the y-axis
* DX

y- interceptD x =0;y
=?
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4) Parallel lines

5) Perpendicular lines

⑪
an

⑫
↳ Le t m,

=M2

>X

n7 mig

7

⑭Y
h x -m,xm = - 1
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6) Intersection point

al Simultaneous equations
↳ 22

-

a
->Parallel (Don'thave intersection point)

PX
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Gradient of  graph at x=….

1) Tangent of  curve at point x=-2

2) Coordinates of  two any points 
     from the tangent

3) Find gradient of  curve 
     from gradient of  two points

Find gradient of  graph at x=-2

X

X

#
*

X
X

X

X
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Use your graph to solve equation

Example
y
=x=5x +1

y =xY-5x
Use your graph to solve equation

↑
-

5x +1 =2

=
X

X

X

X
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Example
y
=x=5x +1

y =x*- 5x
+1

Use your graph to solve equation X

↑-5x +1 =5

=
X

X

X

X
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Example
y
=x=5x +1

y =x*- 5x
+1

Use your graph to solve equation X

↑
-

5x =7

=
X

X

X

X
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Example
y
=x=5x +1

y =xY- 5x.*Use your graph to solve equation
↑3- 6x +3 =0

=
X

X

X

X

X
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Number of  solutions (roots) Number of  intersectionD

Ayy
=IX- 2x23x +2

↑

I solutions +y>4
-1-3,4) ↑

V
esolutions x y

=4

- X 3 solutions 4 -5<y
<4Pv I·

5 *

(7,-5) a

esolutions +y
=-5

&

I solutions-y2 -5
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y =IX- 2x23x +2 ↑ EY- 2x3x +2 =k

has one solution;find values of k
Al

1-3,4) ↑
-D X

·v
*

(7,-5)
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y =IX- 2x23x +2 ↑ EY- 2x3x +2 =k

has two solutions;find values of k
Al

1-3,4) ↑
-D X

·v
*

(7,-5)
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y =IX- 2x23x +2 ↑ EY- 2x3x +2 =k

has three solutions;find values of k
Al

1-3,4) ↑
-IXv

*

(7,-5)
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Cubic Graphs

y
=ax

a)0 a<8

-Y My

>X - X

Y
=x3

y
=
- x3

y
=2x3

y
=

- 2x3

y
=Ix y

=

- Ix
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Cubic Graphs
y
=ax+bx+xx +6

y =xxx)

al al

a>8 a ca

X DX X DX
↑

V V
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Example: Sketch y
=(x -2)(x+1) (X - 1)
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Example: Sketch y
=(x +2)(3-x)(X - 1)
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Reciprocal Graphs
-M

=

5

y
=

E Asymptote x x =0 D X
=a

y =0
*xy =- 5

I↑
a>8 ·a8 nY⑰

o

i
fa

----- - - - - - - x ------ !------I y
=

Y y=

↓4 = y =
-

E
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y
=

Az 1 Asymptote x x =0 *4x2=a
x 4x=3

y =0 *yx2=- 5

Y a>8 ·a8 nY⑰I
o

I

i

------ -- - ---X--------- ! ↑

a
I y

=

Y2 y
=

iz

↓7= y =
=

E2
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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

-join00e5oorestsothe1 Maximum =1

& Amplitude =2
A Minimum =-1

1- X

X X Repeats every 360

#
↳Period =360

X I 1 ↑

8 4x9 90 135 180 225 zt0 bi5" so

X X

-1- X

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

x j is goesoorziossoe Maximum =1

I Amplitude =2
Minimum =-1

14

"
Repeats every 3601

X

↳Period =360
8 is ato its is as asin boa

X

-I
- X

&
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y
=tancy) for 0 = x =360

x

54509001950988cas is4 8 1

Maximum -

AY

b
Minimum -

jijnet

Repeats every =180

X Asymptotes x =90, x =270
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Review:Indices "ax
I

a =aX D

I

aX =aX D

(x))x") =xm
+4

D

** =xm
- n

D

- m

1 =1X D
un
X

v =x D

&X =xx
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Differentiation:

y
=x.0.41=...

f(x) =x000 PD fix) =0 ..

V D alaix" 3x
5 D

aX D B

-X B
D

-3B
2X D
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aX D A

prove? ax=ax'acs x
1- 1

axo =a

D
5X D

- 100X D

x D4
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D
A & n- 1"ax"**acu)x

o- 1
proved a =ax"B a(0) X

->I

D
5 D

-185 D

↳ D4
2
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Example:Differentiation

- I

y
=3x4 +5x - 4x+1 - 2x
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Example:Differentiation

f(x) =13x -5,2
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Example:Differentiation

y
=(3x+1)(X-1)(X +2)
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Example:Differentiation

f(x)=4x +

Ex
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Example:Differentiation

y
=3x4xx - 6

2x
3
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Second order derivative 

y =X.... "A =

..
.. **E=...

fix) =X.... "
D f(x) = . ...
I f"(x) =....
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Example: Find second order derivative.

-) y
=5x+3x -4

2) y
=x
-
4x+5
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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)…

r4
- 4 y

=x
41

- 3

X - 2 X

*1

- I is I 234XI I

- I 3 1

Find the gradientof curve atx= 1
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Example: Find the gradientof the graph y
=y-12x + 1 at .....

1) X = - 1

2) X =2

3)x =E
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Example Find coordinate of pointof curve y
=xE1

has gradientis -4.
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Gradient of  the curve = Gradient of  the tangent.

r4 y
=x

4

1 Find equation of tangentto curve
- 4

&x tangentatx=y
=x
=1 atpoint1, 2)

- 3

X - 2 XI : mc =Mt
*1

I I
- I :2 - I 3 1 2!PX
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Example: Find equation of tangentto curve y =1 + 1 at x =2
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Differentiation for Stationary points (Turning points)

maximum point (m =0)
aY

F 4 =0-
I

Increase Decrease

- k
↑

"X
*
Increase,

I

minimum point (n =0)

4 =0 -20
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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 pointof curve y =x24x-3 and determine.
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4)Second order derivative for Max or Min
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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 pointof curve y =-x4x+1 and determine.
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4)Second order derivative for Max or Min



P21-June2023



P43-June2023



P43-June2023



P42-June2023



P42-june2022



P42-june2022



P42-june2022





P23-June2023



P23-June2023



P41-June2023



P41-June2023



P41-June2023



P22-June2022



P41-June2022



P41-June2022



P41-June2022



P41-June2022



P41-June2022



P41-June2022



Functions.                                                                       TOP Maths IGCSE

Extra:

Domain

xx} f(x) =3x+ 1
Range y

f(A) =18x

+(2) =B -D
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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) =3x +1
X

X
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Example:

Inverse traction when can'tfind inverse function:

f(x) =5*

Find value of xwhen fix) = 2
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Example: h(x) = 2x
+1

Find value of hers
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