O-LEVEL MATHS ¢ EDEXCEL IGCSE 4MA1 - VISUAL NOTES
5@
CHAPTER 3 - SEQUENCES, FUNCTIONS & GRAPHS - TOPIC 4 DR ESLAM AHMED

Linear Graphs
Yy=mx+cC

m is the steepness, c is where it crosses
the y-axis. Read them, draw them, find A
them — and flip m for a perpendicular.

\ 4

5 7 58

VARIANTS PAST-PAPER PARTS PRACTICE QUESTIONS

YOU WILL MASTER

(V1 Draw aline | V2 Read m and c | [ V3 Equation from a graph

[VA Parallel & perpendicular} [VS Lines and shapes
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TOPIC MAP - EVERY VARIANT ON ONE PAGE

Linear graphs at a glance e

Linear Graphs y = mx + ¢

DRAW & READ FIND THE EQUATION USE LINES
Draw a line From a graph or two @3 Lines and shapes
y=7-4x, -2sX<3 points area of triangle AOB
PAST PAPERS: 1 OF 7 (0,-3), (2,0) PRACTICE ONLY - BE READY

PAST PAPERS: 3 OF 7

Read m and ¢ THE KEY HABIT

= 3 Parallel & perpendic-
fx+2y=6 L perp y ON ITS OWN FIRST
PRACTICE ONLY - BE READY ular
1 2x+y=9 Only y = mx + c shows m
and c.

PAST PAPERS: 3 OF 7
% How often does each variant come up?

7 past-paper questions (Oct 2020 - Nov 2024); 58 practice parts — grouped by type. Harder line
work is in Topic 2 (Coordinate Geometry).

PAST PAPERS (OUT OF 7) PRACTICE PARTS
il Draw a line
¥ Read mand c
i) From a graph, two points
@ Parallel, perpendicular
Lines and shapes

BEEE6
(%]
O W W o =
=
=

WHAT THIS TELLS YOU  Short, early questions (Q3-Q18, 2-4 marks): draw a line, read its

equation off a grid, or a parallel/perpendicular line. Quick marks once y = mx + c is
automatic.
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BEFORE YOU START

The big idea

y = mx + ¢ tells you two things.

m — the gradient: how far up for 1
across (negative: downbhill).
¢ — the y-intercept: where the line
crosses the y-axis, at (0, ¢).

Every point (x, y) on the line makes the
equation true.

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

,

Your notes

@ Four facts
Gradient y-intercept x-intercept
m = 'r'uis (0,¢) y=0
Up is +, down is -. Put x = 0. Solve for x.
Q Related lines
Parallel Perpendicular
same m m— -1
y=2-5xandy=6-5x. 251

CALCULATOR FIRST, THEN CHECK

On the line?
substitute

Both sides equal:
yes.

Rearranged
S5y+2x=7

y=-3x+1first.

Calculator table mode (f(x) = 7 - 4x, start -2, end 3, step 1) gives the whole table in one go

— then plot.

Dr Eslam Ahmed
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COUNT / RECOGNISE, THEN CHOOSE /

Which variantam 1?

Read the question, then walk down the ladder. The first YES tells you the variant
— and the page to turn to.

( )

. YES -
01 An area, a shape, or where two lines meet? Lines and shapes
L ) TURN TO PAGE 13
NO
( Y vEs @ Parallel, perpen-
02 Parallel or perpendicular to a given line? ez
N d TURN TO PAGE 11
o
( \
03 Find the equation from a graph or two YES @ From a graph,
points? two points
Q J TURN TO PAGE 9
1no
( 1 ves
04 Find m, ¢ or an intercept from an equation? Read m and c
L ) TURN TO PAGE 7
[
Draw a line
TURN TO PAGE 5
COLOUR CODE IN THE WORKING ON EVERY VARIANT SPREAD
Blue = letter terms 4x, -3y What is it? <& When you see - you do
Orange = plain numbers 17, '—13 How do | do it? e Watch out
StEP4. = which step
of “How do | do it?” each line is. # Worked example Exam tip

° Check yourself Calculator check
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SEEN IN PAST PAPERS Your notes
o 1/7

VARIANT 1
PRACTICE QUESTIONS: 7

Draw a Line from its

(]
Equation
Table of values, plot every point, join with
one ruled line.

Came up in: Oct/Nov 2020 P1H Q3

e What is it?

In plain words

Make a table: every x in the range, y
work out y. Plot the points — they \ x|2 1 01 2 3
must lie in a straight line. N\ y[15 11 7 3 -1 5

Rule one line through all of them,

across the whole range asked. _AH
X
IT LOOKS LIKE \
y=7-4xfor -2<x<3

@ How do I do it?

N
0 Table Every whole x in the range.
),
N
o Work out y Careful with negatives: 7 - 4(-2) = 15.
Y,
A
Small crosses, exactly on the grid.
J

Join One ruled straight line, end to end.

IR ORI A point off the line = a slip in the table.
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@ Draw a Line from its Equation

< WHEN YOU SEE — YOU DO

“Draw the graph of y = 7 - 4x for values
of x from -2 to 3”

“Complete the table of values”

A point that is not in line

o WORKED EXAMPLE

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

,

Your notes

VARIANT 1 - SEE IT DONE, THEN TRY

Table x = -2,..., 3; plot; rule
Substitute each x

Recheck that y value

Oct/Nov 2020 - Paper 1H - Q3 - 3 marks

On the grid, draw the graph of y = 7 -

for each 1 across v

x:-2,-1,0,1, 2,3 the range
y:15,11,7,3, -1, -5 7 - 4x each time
(-2,15), (-1,11), ..., (3,-5) plot

STEP 4 One ruled line from (-2,15) to (3, -5) join

ANSWER  straight line through (-2, 15) and (3, -5) v m = -4 down

4x for values of x from -2 to 3.

eWATCH
~4(-2)=
V7-4(-2)=7+8=15

Minus times minus is plus.

ouT
-1

@ check yourself

EXAM TIP

Draw the line across the whole range —
stopping short loses the mark.

calculator first - answers on page 15

(11 Dr Eslam (1.2 ] Practice - Easy Practice - Easy
Complete the table for Complete the table for y=8-2xfor-1<x<h4.
y=2x-1, y=2x+5, Give the end points of
x=-1,0,1,2,3. x=-2,-1,0,1,2. the line.

Answer: Answer: Answer:

Dr Eslam Ahmed
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SEEN IN PAST PAPERS Your notes

VARIANT 2 0/7

NOT ASKED YET - BE READY
Read m and C PRACTICE QUESTIONS: 8
Make y the subject; then m is the number
with x, c is the number on its own.

e What is it?

In plain words
Only y = mx + c shows m and ¢

directly. 4x + 2y = 6 must first bx+2y =6
become y = -2x + 3.
. ) 2y =-4x +6
y-intercept: put x = 0. x-intercept:
put y =0. ——
IT LOOKS LIKE
m=-2 c=3

bx+2y=6 3x-2y=4

crosses the x-axis

Q How do I do it?

N
a Rearrange y = ... —divide every term.
J
N
The coefficient of x (with its sign).
J
~
The number on its own: crosses at (0, ¢).
J

X-axis Put y = 0 and solve.

VLRSI REES I Divide every term, keep the signs.
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@ Read m and c

< WHEN YOU SEE — YOU DO

“Find the gradient of 4x + 2y = 6”

“Where does the line cross the y-axis?”

“Show that the lines are parallel”

o WORKED EXAMPLE (GIISYD Read m and ¢ - 2 marks

Find the gradient and the y-intercept of the line 4x + 2y = 6.

2y = -hx+6

y=-2x+3

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

VARIANT 2 - SEE IT DONE, THEN TRY

y=-2Xx+3:m=-2
(0,¢)

Rearrange both; same m

X term across

divide every term by 2

m=-2, c=3 read
ANSWER gradient -2, crosses at (0, 3) VX=0:2y=6y=3V
y,
e WATCH OUT EXAM TIP

X4x+2y=6:m=4
\/m:—z

y is not on its own, so 4 is not the
gradient.

@ check yourself

m Dr Eslam m
Find the gradient and
y-intercept of
3X-2y =4,

Answer:

Answer:

Where does y = 4x -8
cross the x-axis?

“Parallel?” — rearrange both lines and
write both gradients side by side.

calculator first - answers on page 15

Practice - Medium

Dr Eslam m

Are 3y =9x -5 and
y = 3x + 2 parallel?

Answer:
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,

SEEN IN PAST PAPERS Your notes

3/7

\EaA:;;tG ra p h PRACTICE QUESTIONS: 11

or Two Points

Read c where it crosses the y-axis; rise over
run for m; write y = mx + c.

Came up in: Jun 2022 PTHR Q10 - Nov 2023 P2H Q9 - May 2024 PTHR Q9

e What is it?

In plain words

From a graph: c is where the line ’ /
crosses the y-axis. Pick two points .
exactly on grid corners; m = :'uiﬁ / rise 3
From two points: m first, then c (or / run 2
y-Y, =m(X_X1))- 7 X
IT LOOKS LIKE ¢ =7

lineonagrid (0,-3)and(2,0)

@ How do I do it?

Where it crosses the y-axis.

e Two corners Points exactly on the grid.

Rise over run; downhill is negative.

Write y = mx + ¢; check a third point.

AR GIEAINSAOULREINE Use the axis scales, not squares.
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@ Equation from a Graph or Two Points VARIANT 3 - SEE IT DONE, THEN TRY

< WHEN YOU SEE — YOU DO

“Line L is drawn on the grid. Find an
equation for L”

¢ from the axis; rise/run

“passes through (0,-3) and (2,0)” c=-3;m= %

“inthe formy = mx +c” Fractions allowed: y = —%x +1

o WORKED EXAMPLE June 2022 - Paper 1HR - Q10 - 3 marks
Line L is drawn on the grid. It crosses the y-axis at (0,-1) and passes
through (2,2) and (4, 5). Find an equation for L in the form y = mx + c.

c=-1 crosses the y-axis

(2,2) —» (4,5) two grid corners

m = % = % rise over run

STEP & y=15x-1 write it
ANSWER Y = 1.5x -1 v (4,5):6-1=5V

\ Y,

@ watchou EXAM TIP

X counting squares when the scale is A line going down left to right must have

2 a negative m — check the sign.

v use the axis numbers

The scale decides the rise and run, not

the squares.

0 Check yourself calculator first - answers on page 15
31] May 2024 PTHR 3.2 Nov 2023 P2H 3.3 Dr Eslam
Line L crosses the A line passes through Find the equation of
y-axis at (0, 1) and the (0,-3) and (2,0). Find the line through (2, 5)
x-axis at (2, 0). Find an equation of the line. and (6, 13).

Yy =mx+C.
Answer: Answer:
Answer:

Dr Eslam Ahmed - eliteigcse.com - WhatsApp 011 2000 9622

,

Your notes



ELITE IGCSE | O-LEVEL MATHS 4MA1 CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

SEEN IN PAST PAPERS Your notes
CY Y ) 3/7

Ll PRACTICE QUESTIONS: 18
Parallel &

Perpendicular Lines

Parallel: same m. Perpendicular: —%. Then
use the point to find c.

Came up in: Jun 2024 P2H Q18 - Nov 2024 P2H Q18 - Jun 2025 P2HR Q10

o What is it?

In plain words

Get the gradient of the given line
(y alone first). Parallel: same.
Perpendicular: flip and change sign.

Put the given pointinto y = mx +c to
find c.

IT LOOKS LIKE
1 2x+y=9through(8,11)
[ v=2-5x

Q How do I do it?

~
° Given m Rearrange the given line.
J
S
o New m Same, or -,
J

e Find ¢ Substitute the point.

Write In the form asked.

FLIP AND CHANGE SIGN BEpies

(S 1 ]

—_ -

ISR [E;]

N =
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@ Parallel & Perpendicular Lines

< WHEN YOU SEE — YOU DO

“paralleltoy = 2 - 5x ... passes
through (0, 6)”

“perpendicularto 2x +y =9”

“Find the gradient of a line
perpendicular to P”

o WORKED EXAMPLE

y==-2x+9=>m=-2

=1
STEP2 m =

1M=2@)+c=>c=7

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

VARIANT & - SEE IT DONE, THEN TRY

m=-5,¢6=6

y=-2x+9:newm =2

Just -— — no equation needed

November 2024 - Paper 2H - Q18 - 4 marks

The straight line L is perpendicular to 2x + y = 9 and passes through
(8,11). Find an equation for L in the form y = mx + c.

given line, y alone
flip and change sign

use the point

STEP 4 y= %x +7 write
ANSWER Y = 2X +7 MY
Y,
e WATCH OUT EXAM TIP

X2x+y=9:m=2
vm=-2

Rearrange first: y = -2x + 9.

@ check yourself

Jun 2024 P2H
P: 5y + 2x = 7. Find the
gradient of a line
perpendicular to P.

Answer: Answer:

L is paralleltoy =2-5x
and passes through
(0,6). Find L.

Check perpendicular gradients multiply
to -1.

calculator first - answers on page 15

Jun 2025 P2HR Dr Eslam

Find the line
perpendicular to
y = 3x - 1 through (6, 2).

Answer:
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SEEN IN PAST PAPERS Your notes

0/7

VARIANT 5
S NOT ASKED YET - BE READY

L"les and Shapes PRACTICE QUESTIONS: 14

Intercepts give triangle corners; two lines
meet where their equations agree.

e What is it?

In plain words

Where a line crosses the axes: put
x =0, then y = 0. With the origin

these make a right-angled triangle: -/ 1
area = 7 x base x height. B(0,3
Two lines meet where both k
equations are true: set them equal. | A(G,E)X
IT LOOKS LIKE

area of AOB

y=x+Tmeetsy=5-x

@ How do I do it?

N
0 Sketch Draw the lines roughly; label points.
J
N
e Intercepts x=0andy=0.
J
N
Set the y's equal, solve for x, then y.
Y,

Measure Area, length or midpoint as asked.

SIARL ARV ntercepts: x =0,y =0.
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@ Lines and Shapes

< WHEN YOU SEE — YOU DO

“The line crosses the axes at A and B.

Find the area of AOB”

“The lines meet at P”

“perpendicular bisector of AB”

x=0: B(0,3)

0=-2x+3 = A(6,0)

3%6x3

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

VARIANT 5 - SEE IT DONE, THEN TRY

Intercepts; Jx base x height

Set equal; solve

Midpoint, -% (Topic 2)

o WORKED EXAMPLE I Lines and shapes - 3 marks

The liney = —%x + 3 crosses the x-axis at A and the y-axis at B. O is the
origin. Find the area of triangle AOB.

y-intercept
x-intercept

right angle at O

STEP 4 =9 area
ANSWER 9 square units + base 6, height 3 v
y
e WATCH OUT EXAM TIP

X x-intercept: X = -2 x0+3
v puty=0

The x-axis is where y = 0.

@ check yourself

A sketch with the intercepts marked
earns method marks on its own.

calculator first - answers on page 15

[ 51 ] Dr Eslam 5.2 ] Dr Eslam 5.3 Dr Eslam
The linesy = x + 1 and Find the area of the A(1,2), B(5, 4). Find the
y =5-x meetatP. Find triangle formed by perpendicular bisector
P. y =2X,y =6-xand the of AB.
Answer: X-axis. Answer:

Answer:
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CHECK YOURSELF

Answers

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

Every answer below was checked with sympy (check_answers.py).

m _3r _11 11 31 5

B m=1.5,(0,-2)
y=-3x+1
B3 P(2,3)

11,3579 (-1,10) and (&, 0)
5 (2,0) Yes: bothm =3
EF) vy=15x-3 EE) y=2x+1

3 y=6-5x y=—%x+4

& 12 B y=-2x+9
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THE WHOLE TOPIC ON ONE PAGE

Linear graphs cheat sheet

Draw 1/7

y=7-4x

Table, plot, rule.

From a graph 3/7

y=15x-1

c first, then rise over run.

Lines & shapes

%x6x3:9

Intercepts; set the y’s equal.

CH 3 - SEQUENCES, FUNCTIONS & GRAPHS » TOPIC 4 - LINEAR GRAPHS

Read m, c
x+2y=6—->y=-2x+3
y alone first.

Parallel, 1L 3/7

1
-_ —_— -
2 2

Same m or -—; point gives c.

e TOP 3 LOST MARKS

1. reading m before y is alone %
2. counting squares, not the scale x
3. perpendicular: only the sign changed %

BOTTOMLINE y =mx +c -y alone first - rise over run - parallel same,

perpendicular -L.

Dr Eslam Ahmed
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