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Graphs:Straight Lines.
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Graphs:Straight Lines.

Lines:Basic
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Graphs:Straight Lines.

Two pionts

A, Y,) ad B y,)

1) Gradient (m)

m
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Graphs:Straight Lines. TOP Maths IGCSE
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Graphs:Straight Lines. TOP Maths IGCSE

2) Midpoint

(X1+ X2 Y, +Yo )
2 2

3) Distance between point (Length)

j( Xz - %4 )2 + (Y2 -y1)2
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Equation of lines

1) Change between y=mx+c and  ax+by+c=0

Example: Example:

y=3x+5 —> ax+by+c=0 5x-2y+4=0 —> y=mx+c
2
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2) Sketch graph y
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3) Gradient

2
f = - ax-1
1= =X
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4) Parallel lines
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6) Intersection point
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5 On the grid, draw the graph of 5x+ 2y =10 for values of x from -2 to 4

2HR-Jan2023

10

"

(Total for Question 5 is 3 marks)
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9) The diagram shows a straight line drawn on a grid.

YV A
<

4

<V

(d) Write down an equation of the line.



' . . . 1H-June2023
13 A is the point with coordinates (—5, 12)

B is the point with coordinates (19, —48)

Find an equation of the straight line that passes through the points 4 and B

(Total for Question 13 is 3 marks)
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10 The straight line L has equation 2y + 7x = 10

(a) Find the gradient of L

(b) Find the coordinates of the point where L crosses the y-axis.

(Total for Question 10 is 3 marks)




6 The points 4 and B are on a coordinate grid.

The coordinates of 4 are (6, 4)
The coordinates of B are (17, j) where j is a constant.

The midpoint of 4B has coordinates (k, 15) where k is a constant.

Find the value of j and the value of £

(Total for Question 6 is 3 marks)
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22 ABCD is a thombus.

The diagonals, AC and BD, intersect at the point M.
The coordinates of M are (6, —11)

The points 4 and C both lie on the line with equation 2y + 7x = 20

Find the exact coordinates of the point where the line through B and D intersects the y-axis.

S )

(Total for Question 22 is 4 marks)




25 ABCD is a trapezium with AB parallel to DC

A 1s the point with coordinates (4, 6)
B is the point with coordinates (2, 3)
D is the point with coordinates (-1, 8)

The trapezium has one line of symmetry.
The line of symmetry intersects CD at the point £

Work out the coordinates of the point £

o e )

(Total for Question 25 is 6 marks)



Graphs:Quadratic Graphs.
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Graphs:Harder Graphs.
Cubic Graphs
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Graphs:Harder Graphs.

Cubic Graphs

Y = acC+ D ex ~d
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Graphs:Harder Graphs.

Reciprocal Graphs
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Graphs:Harder Graphs.
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Exponential Graphs
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Graphs:Harder Graphs.

Trigonometry Graphs
y= slax)  for 0% <43co
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Graphs:Harder Graphs.
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20 (a) Express 7+ 12x - 3x” in the form a + b(x + ¢y’ where a, b and c are integers.

— M——ZU—Z)L

C is the curve with equation y = 7 + 12x — 3x°
The point 4 is the maximum point on C

(b) Use your answer to part (a) to write down the coordinates of A

(Total for Question 20 is 4 marks)




18 Here are 6 graphs.

Graph A Graph B Graph C
VA VA VA
> > 1
/ 0 X \0 x 0, \/x
Graph D Graph E Graph F
VA VA VA
X 0 X
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Complete the table below with the letter of the graph that could represent each
given equation.

Write your answers on the dotted lines.

Equation Graph

y = sinx

(Total for Question 18 is 3 marks)



12 Here are six graphs.

2HR-June2023

Graph A Graph B Graph C
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Graph D Graph E Graph F
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Write down the letter of the graph of

10
(@) y=—
¥

2

(1)
(b) y=x-3+3x*-x’
(1)
3
() y=-=
X
(1)

(Total for Question 12 is 3 marks)



Translations
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23 The diagram shows a sketch of the curve with equation y = f(x)

VA ;1)

y = {(x)

=]
=V

/ 19
There is only one maximum point on the curve.
The coordinates of this maximum point are (5, 7)

Write down the coordinates of the maximum point on the curve with equation

() y=fx+9)

(i) y=f(x)+3
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20 The diagram shows a sketch of part of the curve with equation y = f(x)

VA
(s, 7)

/ y =1

[0 \

There is one maximum point on this curve.
The coordinates of this maximum point are (s, 7)

=V

Find, in terms of s and ¢, the coordinates of the maximum point on the curve with equation

D) y=1(x—-2)

(i) y = 3f(x)

(Total for Question 20 is 2 marks)
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20 Curve C has equation y = f(x)
The graph of curve C has one maximum point.
The coordinates of this maximum point are (3, 5)

(a) Write down the coordinates of the maximum point on the curve with equation

(1) y=2f(x)
oo o )
(1)
(i) y=fx)—7
{ s o )
(1)
(i) y = f(-x)
[ e )
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20 The curve with equation y = f(x) has one turning point.
The coordinates of this turning point are (-6, —4)

(a) Write down the coordinates of the turning point on the curve with equation

(i) y=1f(x)+5

(i) y=1(x)



21 A curve has equation y = f(x)

There is only one turning point on the curve.
The coordinates of this turning point are (6, 5)

Write down the coordinates of the turning point on the curve with equation

(@) y=1f(x—4)

(b) y =1(3x)

(Total for Question 21 is 2 marks)
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Curve L has equation y = x> + 7x + 20

2
Curve L 1s transformed to curve S under the translation (OJ

(b) Find an equation for S
Give your answer in the form y = ax” + bx + ¢

(Total for Question 20 is 7 marks)
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20) The graph of y = g(x) is shown on the grid below.

—4

(b) On the grid, sketch the graph of y = 2g(x) for -1 < x <7
(2)
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25 The curve with equation y = g(x) is transformed to the curve with equation y = —g(x) by
the single transformation T.

(a) Describe fully the transformation T.



1H-June2020
25) The diagram shows the graph of y = f(x)

YV A
6

_6

(b) On the grid, draw the graph of y = 2f(x — 1)
(2)

(Total for Question 25 is 3 marks)




20) The graph of y = h(x) intersects the x-axis at two points.
The coordinates of the two points are (—1, 0) and (6, 0)

The graph of y = h(x + a) passes through the point with coordinates (2, 0), where a is a
constant.

(¢) Find the two possible values of a

(Total for Question 20 is 6 marks)




y=sin(x)







24 The graph of y = asinx® + b is drawn on the grid.

VA

4

/N

O B
60 120 18 0\ 240 300 /360 X
—1
| \\ //
-3

Find the value of @ and the value of b

(Total for Question 24 is 2 marks)

2H-Jan2023



26 Here is a sketch of the curve with equation y = acosbx® + ¢ where —90 < x < 450

VA
4

Giinaiyal
AU T T e L

—2

Find the value of a, the value of » and the value of ¢

(Total for Question 26 is 3 marks)
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20 Here is a sketch of the curve y = acos(x + b)° for 0 < x < 360

'

2

N

Given that 0 < b < 180

find the value of @ and the value of b

(Total for Question 20 is 2 marks)



Functions and Graphs

Function

f(x) = X+ 2X-....

A

(—2/4)"

(9"2/) m(lﬂ/)
‘ \/’ P X

f

(1,-5)

Top maths IGCSE

1) Find (0)

2) Find (7)

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

4) Find B when f(B) = 2
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21 Part of the graph of y=2x*—4x — 1 is shown on the grid.

vA

1

S

(a) Use the graph to find estimates for the solutions of the equation 2x* —4x—1=0
Give your solutions correct to one decimal place.
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. . Ly {

(b) By drawing a suitable straight line on the grid, find estimates for the solutions of the
equation x>—x—1=0
Show your working clearly.
Give your solutions correct to one decimal place.

(Total for Question 21 is S marks)




15 (a) Complete the table of values for y =x* - 3x +2

A

0.5

13

34

0.9

(2)

1HR-Jan2023
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(b) On the grid, draw the graph of y = x* — 3x + 2 for values of x from -2 to 2

YA

2)



(c) By drawing a suitable straight line on the grid, use your graph to find an estimate for
the solution of

2x°—3x+4=0

Give your answer correct to one decimal place.

(Total for Question 15 is 7 marks)



18 The diagram shows the graph of y = f(x) for 4 < x < 12

The point P on the curve has x coordinate 2

(a) (i) Use the graph to find an estimate for the gradient of the curve at P.

(i1) Hence find an equation of the tangent to the curve at P.
Give your answer in the form y = mx + ¢

T 4 T

SSfasst

s 2 | =

I'I, ~
A NCHHHE T
’/ S SEEEE E 1
—A4 2O 2 T4 *\“Q:\ 8 H
—2

1HR-Jan2020
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18 The diagram shows the graph of y = f(x) for 4 < x < 12

4 T
E ;A ‘ P | ; -
5% N
yan 2 1 S
)4 1 T
| 9
AT HE AN i < I EESEEEEE AR/ AnE
/ | N HHHHHA
/ L] 11111
4/ ) 0 2 4 SEHH A 12
L T
‘[ i R
The equation f(x) = k has exactly two different solutions for -4 < x < 12
(b) Use the graph to find the two possible values of .
(2)

(Total for Question 18 is 7 marks)
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Domain and Range of Function

Domain, —p Valves of X

Rﬂ\vwse_ — Valves of \1

X 20 ( Pome Wore. JWM oy eﬂluf\\ 0)
X e R (Tomain is element in yea vwm\vev)
X €N (Dwain is ol wovbver)

X #2 (Dowan less J(Wv\ 2 O wore *“w\ 2)



Functions

/ (¢,5)
G Z/\) /
X
Range:
A
(2,4)
X
Range:

TOP Maths IGCSE

A‘J/
- A T e e A s e - Y=
X
Range:
A

(-,4)

Range:



Functions
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Which valoe () of ¥ caumor be ncluded i e domatin,

Which value (5) of ¥ must be exclvded fyom Yhe domain .

Which value(s) of y for Yunction 15 mdetined
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Example: Which VD\\UUS) (T& Y&O\f Jﬂ/l/\cj[iOv\ ) UV\(\C‘:(V\C(‘.
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Inverse Function

1[(X) = ZX+]

Range of f(x) —> Domain of f (x)

Domain of f(x) —> Range of ()
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Function of Inverse Function

'F(X) = 2X+\ ——> {f-'(x) = _2<_;_\




17 The function f is such that f(x) = (x — 4)* for all values of x. 1HR-Jan2020

(a) Find f(1)

(1)
(b) State the range of the function f.
(1)
The functi i h that o 0 =3
e function g 1s such tha g(x)—)H_3 X
(c) Work out fg(2)
(2)

(Total for Question 17 is 4 marks)
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16 The function f is such that

(a) Find f(%)

f(x) =

where x # —
3x —5 3

(b) Find f'(x)
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17 The functions g and h are such that

11
2x -5

g(x) =

h(x)=x’+4 x>0

(a) What value of x must be excluded from any domain of g?



(b) Solve gh(x) =1

11

gx) = Y

h(x) =x"+4

x =0

1H-June2023

(Total for Question 17 is 4 marks)
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14 The function f is defined as

2x
x-6

f:x > 50

(b) Express the inverse function f' in the form f':x > ...



& 2HR-June2022
19 f(x) =x"—4

gx)=2x+1

Solve fg(x) > 0
Show clear algebraic working.

(Total for Question 19 is 4 marks)




k
18 The function fis such that f(x)= ; where x # 0 and £ is an integer.

(a) Express the inverse function f™' in the form f'(x) = ...

The function g is such that g(x) =2 —3x* where x#0

3
The function h is such that h(x) = 5 < where x #2

.

(b) (1) Find g(-2)

1H-Jan2023
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(i1) Express the composite function hg in the form hg(x) = ...
Give your answer in its simplest form.

g(x)=2-3x* where x#0

h(x) = 2

& where x #2
2-x

(Total for Question 18 is 4 marks)



Differentiation.
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Review:Indices

> AX

—
m m-W
£ —
-m
1oeax™
X



Differentiation. Top Maths IGCSE

Differentiation:

).
= Xeo. ——P = ...
! o
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A LP C w D !
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5 D
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> 23
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Example:Differentiation

2—
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Example:Differentiation

'FO()= 4x +S
ZX



Differentiation.

Variables

X = 44— —>

A =Ty 2y

> p
< = 2 +5t-2 —

Top Maths IGCSE
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Second order derivative

= x.. — dy - — (% -

0X dx*
T = x... 25 to- 25 Y= ..
s =t lp s = Lp _L2=
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Differentiation to find a Gradient.

2
‘1 = X+ 1) Differentiating the equation of curve.

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

Tind the @mdicv\‘( of cove af x-



Differentiation. Top Maths IGCSE

Example:  Fi,d Yo ﬂlmd\‘cmf ot the %m\;b\ = x3—1zx+1 AT

1) X = -1

2) X= 2
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Gradient of the curve = Gradient of the tangent.

oy Y K Find equelion of tugert o cove
v‘=3<2:r\ at paivr\' (\,2)
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Increase function and Decrease function

K 1) Gwdent of Qmp\/\ 5 positive
[:l o 'Xv\cveas}v\@ fmdion — %y;> 0
\ [ |
\é(/ ox
/ 2) Cadient of cJYﬁ\PM 1S V\QQD\HV&
%) DecvcaeiMﬂ function — 4 <o

dx
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Differentiation for Stationary points (Turning points)

WAXiwm ponl (m=0)

1
d = O —D 2 < O
SRIRERE

noease
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Example  Fnd e sb«howm go‘un‘r of corve | = X —ayr] ad defermine.

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates
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4)Second order derivative for Max or Min
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11 The curve C has equation y = 4x" +x* - 20x

(a) Find &y

dx



1H-June2023
(b) Find the x coordinates of the points on C where the gradient is 4 e

Show clear algebraic working.

(Total for Question 11 is 6 marks)
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21 The curve T has equation y =x*—2x* —9x + 15

: dy
F e
(a) Find 2
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(b) Find the range of values of x for which T has a positive gradient.
Give your values correct to 3 significant figures.
Show your working clearly.

(Total for Question 21 is 6 marks)
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22 The diagram shows a sketch of part of the curve with equation y = x° — P \where pisa

%
positive constant.

Diagram NOT
accurately drawn

=V

For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point 7" in the sketch.

For the curve where the x coordinate of 7 1s —3

(a) find the value of p



16 1HR-June2022
The line with equation y = k is a tangent to the curve with equation y =x* — —

¥
(b) Find the value of &

(Total for Question 22 is 7 marks)
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23 G is the point on the curve with equation y = 8x” — 14x — 6 where the gradient is 10
The straight line Q passes through the point G and is perpendicular to the tangent at G

Find an equation for Q
Give your answer in the form ax + by + ¢ = (0 where a, b and ¢ are integers.

(Total for Question 23 is 5 marks)
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24 The curve C has equation y = ax’ + bx* — 12x + 6 where @ and b are constants.

The point A with coordinates (2, —6) lies on C
The gradient of the curve at 4 1s 16

Find the y coordinate of the point on the curve whose x coordinate is 3
Show clear algebraic working.

(Total for Question 24 is 6 marks)




Differentiation.

Top Maths IGCSE

Rate of change
(Motion of a particle in a straight line)

Acceleration(+)

Distance D > Velocity D _
(Displacement) (Speed) d
Deceleration(-)
s = t... v = ds A = dv

4t ot
X = t...
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24 A particle P moves along a straight line that passes through the fixed point O

The displacement, x metres, of P from O at time ¢ seconds, where ¢ > 0, is given by
x=43=-27t+8

The direction of motion of P reverses when P is at the point 4 on the line.
The acceleration of P at the instant when P is at 4 is am/s’

Find the value of a

(Total for Question 24 is 5 marks)
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17 A particle P moves along a straight line.
The fixed point O lies on this line.

The displacement of P from O at time ¢ seconds, ¢ > 1, is s metres where

o125
s=4t*+ T

The velocity of P at time ¢ seconds, ¢ > 1, 1s vm/s

Work out the distance of P from O at the instant when v =10

(Total for Question 17 is 5 marks)




Extra
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11 Here are six graphs.

Graph A Graph B Graph C
VA VA VA

/I\

=V
=V
=V

Graph D Graph E Graph F

=V

7 |
ey
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Complete the table below with the letter of the graph that could represent each
given equation.
Write your answers on the dotted lines.

Equation Graph

(Total for Question 11 is 3 marks)
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21 The diagram shows the graph of y = f(x)

The point P has x coordinate —2

Use the graph to find an estimate for the gradient of the curve at P

(Total for Question 21 is 3 marks)



23 ABCD is a kite.
AB = AD and CB = CD

The point B has coordinates (4, 1) where k£ is a negative constant.
The point D has coordinates (8, 7)

The straight line L. passes through the points B and D

The straight line L is parallel to the line with equation 5y —3x =6

Find an equation of AC

Give your answer in the form px + gy = r where p, g and r are integers.
Show your working clearly.

(Total for Question 23 is 6 marks)



22 The graph of y = acos(x + b)° for 0 < x < 360 is drawn on the grid.
VA

3

=3

(a) Find the value of @ and the value of b.

77N\

/

300
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23 The diagram shows a sketch of the graph of y = cos(%)

yA = COS(£)
¥ 2

(1) Find the coordinates of the point 4

(i1) Find the coordinates of the point B

(Total for Question 23 is 2 marks)




14 (a) Complete the table of values for y = —

X

!

5 &
X

|

0.5

3.1

24
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- 2
(b) On the grid, draw the graph of y = %(5 - %) for 05<x<5 1H-Jan2023

12

10

=V

(2)
(Total for Question 14 is 3 marks)




22 ABC is a triangle in which angle ABC = 90°
p and g are integers such that

the coordinates of 4 are (p, 10)
the coordinates of B are (—1,-5)

the coordinates of C are (8, g)

Given that the gradient of AC is — g

work out the value of p and the value of ¢g

(Total for Question 22 is 5 marks)




