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TURN and TALK





Examples

This means we can substitute the values of a coordinate into our equation 
whenever we know the point lies on the line.

Find the coordinate of the point where the line 2𝑥 + 𝑦 = 5 cuts the 𝑥-axis.

On the 𝑥-axis, 𝑦 = 0. Substituting:
2𝑥 + 0 = 5

𝑥 =
5

2
 →  

5

2
, 0

The point 5, 𝑎  lies on the line with equation 𝑦 = 3𝑥 + 2. Determine the value of 𝑎.

Substituting in 𝑥 and 𝑦 value:
𝑎 = 3 5 + 2
𝑎 = 17
?

?



Another intercept example

Determine where the line 𝑥 + 2𝑦 = 3 crosses the:

a)  𝑦-axis:            Let 𝒙 = 𝟎.

                            𝟐𝒚 = 𝟑 →  𝒚 =
𝟑

𝟐

𝟎,
𝟑

𝟐

b)  𝑥-axis:          Let 𝒚 = 𝟎
                           𝒙 + 𝟎 = 𝟑

𝟑, 𝟎

? 

? 

What mistakes do you think it’s easy to make?
• Mixing up x/y: Putting answer as (𝟎, 𝟑) rather than (𝟑, 𝟎).
• Setting 𝒚 = 𝟎 to find the 𝒚-intercept, or 𝒙 = 𝟎 to find the 𝒙-intercept.? 



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

4

3

2

1

-1

-2

-3

-4

It also gives us a way to plot lines quickly: We 
can just pick any two values of 𝑥 or 𝑦, and see 
what 𝑦 would have to be to ‘join the club’.

Draw 2𝑥 + 𝑦 = 4

When 𝑥 = 0:   𝒚 = 𝟒
When 𝑦 = 0:   𝒙 = 𝟐 

?

?



Test Your Understanding

The point 𝑘, 8  lies on the line with equation 𝑦 = 20 − 4𝑥. Determine the value 
of 𝑘.

A line has equation 3𝑥 − 2𝑦 + 4 = 0. Determine the coordinate of the point it 
intercepts the 𝑥-axis.

3𝑥 + 4 = 0
3𝑥 = −4

𝑥 = −
4

3
 →  −

4

3
, 0

2

4

8 = 20 − 4𝑘
4𝑘 = 12 
𝑘 = 3

A point lies on the line with equation 𝑦 = 5𝑥 − 2. The 𝑥-value of the point is 6. 
What would the 𝑦 value have to be?

1

𝑦 = 5 6 − 2 = 28

3 Draw coordinate axis in your book with 𝑥 going from 0 to 6 and 𝑦 going from 0 to 
6. Draw the line with equation 𝑥 + 𝑦 = 4.

?

?

?



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

4

3

2

1

-1

-2

-3

-4

(Q3 on previous slide)

𝑥 + 𝑦 = 4



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

8

6

4

2

-2

-4

-6

-8

Exercise 1 – Question 1

𝑥 + 𝑦 = 2
Questions on 
worksheet 
provided.



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

8

6

4

2

-2

-4

-6

-8

Exercise 1 – Question 2

𝑦 = −
1

2
𝑥 + 1



Exercise 1 – Question 3

When the point (3, 𝑘) lies on each of 
these lines, find the value of 𝑘.

𝑦 = 3𝑥 + 2 𝒌 = 𝟏𝟏
𝑦 = 4𝑥 − 2 𝒌 = 𝟏𝟎
𝑦 = 3 − 2𝑥 𝒌 = −𝟑
𝑥 + 𝑦 = 7 𝒌 = 𝟒
𝑥 − 2𝑦 = 1 𝒌 = 𝟏

?
?
?
?
?

a

b

c

d

e



Exercise 1 – Question 4

Equation 𝒚-axis 𝒙-axis

𝑦 = 3𝑥 + 1 0,1
−

1

3
, 0

𝑦 = 4𝑥 − 2 0, −2 1

2
, 0

𝑦 =
1

2
𝑥 − 1

0, −1 2,0

2𝑥 + 3𝑦 = 4
0,

4

3

2, 0

The point where the line crosses the:

? ? 

? ? 

? ? 

Copy and complete this table.

? ? 



Exercise 1 – Question 5

𝑦 = 4𝑥 − 2



When the point (𝑘, 3) lies on each of these 

lines, find the value of 𝑘.

𝑦 = 2𝑥 + 1 𝒌 = 𝟏

𝑦 = 2𝑥 − 1 𝒌 = 𝟐

𝑦 = 8 − 2𝑥 𝒌 =
𝟓

𝟐

2𝑥 + 3𝑦 = 4 𝒌 = −
𝟓

𝟐

Exercise 1 – Question 6

? 

? 

? 

? 



Exercise 1 – Question 7

6                                               1.5              0? ? ?

Click to Reveal



Exercise 1 – Question 8

Complete the table of values for 𝑥 + 2𝑦 = 1.

𝒙 −2 −1 0 1 2

𝒚 𝟑

𝟐
1 𝟏

𝟐
𝟎 −

𝟏

𝟐
? ? ? ?

If 𝑥 = −2 just sub it 
into the equation:

−2 + 2𝑦 = 1
2𝑦 = 3

𝑦 =
3

2



Exercise 1 – Question 9

𝒚 = 𝟏 − 𝒙 𝒙 + 𝟐𝒚 = 𝟑

𝟑, −𝟐 ✓ 

𝟏, 𝟐  

𝟐,
𝟏

𝟐

 ✓

−𝟏, 𝟐 ✓ ✓

Put a tick or cross to determine whether each of the following 
points are on the line with the given equation.

? ?

? ?

? ?

? ?



Exercise 1 – Question 10

Below the line On the line Above the line

𝑦 = 3𝑥 + 4 3,11 ✓

𝑥 + 𝑦 = 5 7, −2 ✓

𝑦 = 3 − 2𝑥 −3,10 ✓

2𝑥 + 3𝑦 = 4 3

4
,
4

5

✓

For the given equation of a line and point, indicate whether the point is above 
the line, on the line or below the line. (Hint: Find out what 𝑦 is on the line for 
the given 𝑥)

?

?

?

?



Exercise 1 – Question 1

The equation of a line is 𝑎𝑥 + 𝑏𝑦 = 𝑐. If the 𝑥 value of some point 
on the line is 𝑑, what is the full coordinate of the point, in terms of 
𝑎, 𝑏, 𝑐, 𝑑?

If 𝒙 = 𝒅, then 𝒂𝒅 + 𝒃𝒚 = 𝒄. Rearranging, 𝒚 =
𝒄−𝒂𝒅

𝒃
.

So coordinate is 𝒅,
𝒄−𝒂𝒅

𝒃

?



Exercise 1 – Question 2

What is the area of the region enclosed between the line with 
equation 2𝑥 + 7𝑦 = 3, the 𝑥 axis, and the 𝑦 axis?

We can set 𝒙 = 𝟎 to find where the lines cuts the 𝒚 axis:
𝟎 + 𝟕𝒚 = 𝟑

𝒚 =
𝟑

𝟕
Similarly when 𝒚 = 𝟎:

𝟐𝒙 + 𝟎 = 𝟑

𝒙 =
𝟑

𝟐

We have a triangle between the points 𝟎, 𝟎 , 𝟎,
𝟑

𝟕
,

𝟑

𝟐
, 𝟎 .

Area is 
𝟏

𝟐
×

𝟑

𝟕
×

𝟑

𝟐
=

𝟗

𝟐𝟖
.

?



Part 4
Distances between points 
and points of intersection



Distances between points

(1,6)

(5,9)

How could we find the 
distance between these two 
points?
Hint: Pythagoras

Form a right-angled triangle 
using the change in 𝑥 and 
change in 𝑦, then use 
Pythagoras.

? 

? 

Δ𝑥 = 4

Δ𝑦 = 3

5

? 

? 

? 

Δ (Greek letter ‘delta’) means “change in”

 Distance between two points:

Δ𝑥 2 + Δ𝑦 2



Examples

Distance between:

(3,4) and 5,7    22 + 32 = 13

(5,1) and 6, −3    12 + 42 = 17

(0, −2) and −1,3    12 + 52 = 26
Note: Note that unlike with 

gradient, we don’t care if the 
difference is positive or negative 
(it’s being squared to make it 
positive anyway!)

? 
? 
? 

Distance between:

(1,10) and 4,14    32 + 42 = 5

(3, −1) and 0,1    32 + 22 = 13

(−4, −2) and −12,4    82 + 62 = 10

Quickfire Questions:

? 
? 
? 



Test Your Understanding So Far…

AQA IGCSEFM June 2012 Paper 2 Q3

𝑃𝑄 = 𝟖𝟐 + 𝟒𝟐 = 𝟖. 𝟗𝟒? 



Intersection of lines

𝑥

𝑦

𝑥 + 2𝑦 = 4

𝑦 = 3𝑥

The diagram shows two lines with 
equations 𝑦 = 3𝑥 and 𝑥 + 2𝑦 = 4, 
which intersect at the point 𝑃. The 
line 𝑂𝑃 passes through the origin.

a) Determine the coordinates of 𝑃.

Just solve two equations 
simultaneously.

𝒙 + 𝟐 𝟑𝒙 = 𝟒
𝟕𝒙 = 𝟒

𝒙 =
𝟒

𝟕

𝒚 = 𝟑
𝟒

𝟕
=

𝟏𝟐

𝟕

b) The line 𝑥 + 2𝑦 = 4 intersects 
the 𝑥-axis at the point 𝑄. Determine 
the area of the triangle 𝑂𝑃𝑄.
When 𝒚 = 𝟎, 𝒙 = 𝟒

Area =
𝟏

𝟐
× 𝟒 ×

𝟏𝟐

𝟕
=

𝟐𝟒

𝟕

𝑃

𝑄𝑂

? 

? 



Further Example

𝑥

𝑦

2𝑦 = 𝑥 + 4

𝑥 + 𝑦 = 8

𝑃

𝑂

𝑄

Determine the length of 𝑃𝑄.

𝒙 = 𝟖 − 𝒚
𝟐𝒚 = 𝟖 − 𝒚 + 𝟒
𝟑𝒚 = 𝟏𝟐
𝒚 = 𝟒 →  𝒙 = 𝟒
𝑷(𝟒, 𝟒)

When 𝒙 = 𝟎

𝟐𝒚 = 𝟒
𝒚 = 𝟐
𝑸(𝟎, 𝟐)

Distance 𝑷𝑸:

𝟒𝟐 + 𝟐𝟐 = 𝟐𝟎

? 



Test Your Understanding

𝑥

𝑦

𝑦 = 𝑥 − 32𝑦 + 𝑥 = 12

𝑃

𝑂

𝑄

a) Determine the coordinate of 𝑃.
𝟐 𝒙 − 𝟑 + 𝒙 = 𝟏𝟐
𝒙 = 𝟔 →  𝒚 = 𝟑

b) Determine the area of 𝑃𝑄𝑅.
𝑹 𝟎, −𝟑
𝑸 𝟎, 𝟔

𝑨𝒓𝒆𝒂 =
𝟏

𝟐
× 𝟗 × 𝟔 = 𝟐𝟕

c) Determine the length 𝑃𝑄.
𝑷 𝟔, 𝟑 ,  𝑸 𝟎, 𝟔

𝑫𝒊𝒔𝒕 = 𝟔𝟐 + 𝟑𝟐 = 𝟒𝟓

𝑅

? 

? 

? 



Exercise 4

Find the coordinate of the point of 
intersection between these lines:
𝑦 = 𝑥 + 5, 𝑦 = 2𝑥          →  𝟓, 𝟏𝟎
𝑦 = 2𝑥 − 5, 𝑦 = 𝑥 + 5    →  𝟏𝟎, 𝟏𝟓
𝑥 + 𝑦 = 5, 𝑦 = 2𝑥 − 4    →  𝟑, 𝟐
2𝑥 + 𝑦 = 7, 𝑥 − 2𝑦 = 6  →  𝟒, −𝟏
4𝑥 + 3𝑦 = 1, 𝑦 = 1 − 𝑥   →  −𝟐, 𝟑

Find the distance: (giving exact values)

𝐴(2,4)

𝑥

𝑦

𝐵(6,5)

𝐶(5,0)

𝐷(0, −12)

𝐸(−3,3)

𝐴𝐵 = 𝟏𝟕            𝐴𝐶 = 𝟓

𝐶𝐷 = 𝟏𝟑 𝐷𝐸 = 𝟐𝟑𝟒

𝐶𝐸 = 𝟕𝟑

1

2

3

a
b
c
d
e

a b

c d

e

Find the distance between the two points where 
𝑦 = 3𝑥 + 12 crosses the coordinate axes.

𝟎, 𝟏𝟐 , −𝟒, 𝟎  →  𝟒 𝟏𝟎

Line 𝑙1 passes through −1,1  and 6,15 . 
Another line 𝑙2 passes through (0, −12) and 
3,3 . Determine the coordinate of the point at 

which they intersect.

𝒍𝟏: 𝒚 = 𝟐𝒙 + 𝟑, 𝒍𝟐: 𝒚 = 𝟓𝒙 − 𝟏𝟐
𝟓, 𝟏𝟑

Line 𝑙1 has the equation 𝑦 = 𝑥 and 𝑙2 has the 
equation 𝑦 = −2𝑥 + 12. The two lines intersect 
at point 𝐴 and line 𝑙2 intersects the 𝑥 and 𝑦-axis 
at 𝐵 and 𝐶 respectively, as indicated. Find the 
area of:
a)  𝑂𝐴𝐵 (where 𝑂 is the origin)   𝟏𝟐
b)  𝑂𝐴𝐶                                             𝟐𝟒

4

5

? 
? 
? 
? 
? 

? 
? 
? 

? 
? 

? 

? 

? 
? 

(On provided sheet)



Exercise 4

[AQA IGCSEFM Jan 2013 Paper 1 Q16]
𝐴, 𝐵 and 𝐶 are points on the line
 2𝑥 + 𝑦 = 8.
𝐷𝐶𝐸 is a straight line.

𝐴𝐵: 𝐵𝐶 = 2: 1
𝐸𝐶: 𝐶𝐷 = 1: 2

Work out the ratio:
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐸𝐶
                ∶ 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐵𝐶𝐷
Give your answer in its simplest form.

𝑨 𝟒, 𝟎 , 𝑩 𝟎, 𝟖  ∴ 𝑪 −𝟐, 𝟏𝟐
Again using ratios provided:

𝑬 −𝟑, 𝟎 , 𝑫 𝟎, 𝟑𝟔

Area of 𝑨𝑬𝑪 =
𝟏

𝟐
× 𝟕 × 𝟏𝟐 = 𝟒𝟐

Area of 𝑩𝑪𝑫 =
𝟏

𝟐
× 𝟐𝟖 × 𝟐 = 𝟐𝟖

Ratio: 𝟒𝟐: 𝟐𝟖 = 𝟑: 𝟐

6

? 

(On provided sheet)



CHALLENGING FURTHER MATHEMATICS QUESTIONS





Part 5
Perpendicular and parallel 

lines



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

4

3

2

1

-1

-2

-3

-4

Find the gradients of 
each pair of parallel 
lines. What do you 
notice?

𝑚 =
1

2

𝑚 =
1

2 𝑚 = 3

𝑚 = 3

?

?
?

?



x -5 -4 -3 -2 -1 0 1 2 3 4 5 6

y

4

3

2

1

-1

-2

-3

-4

Find the gradients of 
each pair of 
perpendicular lines. 
What do you notice?

m = -2

m = 1/2 m = -1/3

m = 3

?

? ?

?



Perpendicular Lines

Gradient Gradient of Perpendicular Line

2
−

1

2

−3 1

3
1

4

-4

5
−

1

5

−
2

7

7

2
7

5
−

5

7

? 

? 

? 

? 

? 

? 

The gradients of parallel lines are equal.
If two lines are perpendicular, then the gradient of one is the negative 
reciprocal of the other.

𝑚1 = −
1

𝑚2

To show that two lines are perpendicular:
𝑚1𝑚2 = −1





Example Problems

A line is goes through the point (9,10) and is perpendicular to another line with 
equation 𝑦 = 3𝑥 + 2. What is the equation of the line?

𝒚 − 𝟏𝟎 = −
𝟏

𝟑
𝒙 − 𝟗

A line 𝐿1 goes through the points 𝐴 1,3  and 𝐵 3, −1 . A second line 𝐿2 is 
perpendicular to 𝐿1 and passes through point B. Where does 𝐿2 cross the x-axis?

𝟓, 𝟎

Are the following lines parallel, perpendicular, or neither?

𝑦 =
1

2
𝑥

2𝑥 − 𝑦 + 4 = 0

Neither. Gradients are 
𝟏

𝟐
 and 𝟐. But 

𝟏

𝟐
× 𝟐 = 𝟏, not -1, so not perpendicular.

? 

? 

? 

1

2

3



Putting in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐 or 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

Sometimes a question might ask you to put your equation in a particular form.

…Leave your answer in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐, where 𝑎, 𝑏, 𝑐 are integers.

𝑦 =
1

2
𝑥 − 2

2𝑦 = 𝑥 − 4
𝑥 − 2𝑦 = 4

We want whole numbers not 
fractions, so what should we do to 
both sides of the equation?

I tend to put everything on the side 
that makes 𝑥 positive, but it doesn’t 
hugely matter.

? 
? 

…Leave your answer in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where 𝑎, 𝑏, 𝑐 are integers.

𝑦 =
2

3
𝑥 + 4

3𝑦 = 2𝑥 + 12
2𝑥 − 3𝑦 + 12 = 0? 



Test Your Understanding

Determine the point 𝐴.

𝑥

𝑦

𝐴

Equation of other line: 𝒚 = 𝟐𝒙

𝟐𝒙 = −
𝟏

𝟐
𝒙 + 𝟒

𝟒𝒙 = −𝒙 + 𝟖

𝟓𝒙 = 𝟖 → 𝒙 =
𝟖

𝟓

𝒚 = 𝟐 ×
𝟖

𝟓
=

𝟏𝟔

𝟓

A line is goes through the 
point (4,7) and is 
perpendicular to another line 
with equation 𝑦 = 2𝑥 + 2. 
What is the equation of the 
line? Put your answer in the 
form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where 
𝑎, 𝑏, 𝑐 are integers.

𝒚 = −
𝟏

𝟐
𝒙 + 𝟗

𝟐𝒚 = −𝒙 + 𝟏𝟖
𝒙 + 𝟐𝒚 − 𝟏𝟖 = 𝟎

1 2

? 

? 



Exercise 5

Are the following lines parallel, perpendicular 
or neither?
𝑦 = 2𝑥 + 3,  𝑦 = 2𝑥              Parallel
𝑦 = 3𝑥 − 4, 𝑦 = −3𝑥 + 1    Neither

𝑦 =
1

2
𝑥 + 1, 𝑦 = −2𝑥            Perpendicular

A line is parallel to 𝑦 = 2𝑥 + 3 and goes 
through the point 4,3 . What is its equation?

𝒚 = 𝟐𝒙 − 𝟓

A line 𝑙1 goes through the indicated point and 
is perpendicular to another line 𝑙2. Determine 
the equation of 𝑙1 in each case.

2,5  𝑙2: 𝑦 = 2𝑥 + 1 𝒍𝟏: 𝒚 = −
𝟏

𝟐
𝒙 + 𝟔

−6,3  𝑙2: 𝑦 = 3𝑥 𝒍𝟏: 𝒚 = −
𝟏

𝟑
𝒙 + 𝟏

0,6  𝑙2: 𝑦 = −
1

2
𝑥 − 1 𝒍𝟏: 𝒚 = 𝟐𝒙 + 𝟔

−9,0  𝑙2: 𝑦 = −
1

3
𝑥 + 1 𝒍𝟏: 𝒚 = 𝟑𝒙 + 𝟐𝟕

10,10  𝑙2: 𝑦 = −5𝑥 + 5 𝒍𝟏: 𝒚 =
𝟏

𝟓
𝒙 + 𝟖

𝑥

𝑙

Determine the equation of the line 𝑙.

𝒚 = −
𝟏

𝟑
𝒙 + 𝟓

1

2
5

? 

? 

? 

? 

? 
? 

𝐴 2,5  𝐵 4,9
Find the equation of the line which 
passes through B, and is perpendicular to 
the line passing through both A and B.

𝒚 = −
𝟏

𝟐
𝒙 + 𝟏𝟏

Line 𝑙1 has the equation 2𝑦 + 3𝑥 = 4. 
Line 𝑙2 goes through the points (2,5) and 
(5,7). Are the lines parallel, 
perpendicular, or neither?

𝒎𝟏 = −
𝟑

𝟐
 𝒎𝟐 =

𝟐

𝟑
𝒎𝟏𝒎𝟐 = −𝟏 so perpendicular.

4

6

? 
? 
? ? 

? 
3

? 
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Exercise 5

𝑥

𝑦

𝑙

Determine the equation of the line 𝑙.
Known point on 𝒍:

𝟐, 𝟎
So equation of 𝒍:

𝒚 =
𝟏

𝟐
𝒙 − 𝟏

7

? 

9 [AQA IGCSEFM June 2012 Paper 1 Q11] 
𝑂𝐴𝐵𝐶 is a kite.

a) Work out the equation of 𝐴𝐶.

𝒚 = −
𝟏

𝟑
𝒙 + 𝟒

b) Work out the coordinates of 𝐵.

   Intersection of 𝒚 = 𝟑𝒙 and 𝒚 = −
𝟏

𝟑
𝒙 + 𝟒:

   𝟑𝒙 = −
𝟏

𝟑
𝒙 + 𝟒 →  𝟗𝒙 = −𝒙 + 𝟏𝟐

𝒙 = 𝟏. 𝟐, 𝒚 = 𝟑. 𝟔
𝑩 𝟐. 𝟒, 𝟕. 𝟐

? 

? 
𝐴 3,7 , 𝐵 5,13

Find the equation of the line passing 
through 𝐵 and is perpendicular to 
the line passing through 𝐴 and 𝐵, 
giving your answer in the form 𝑎𝑥 +
𝑏𝑦 + 𝑐, where 𝑎, 𝑏, 𝑐 are integers.

𝒚 − 𝟏𝟑 = −
𝟏

𝟑
𝒙 − 𝟓

𝟑𝒚 − 𝟑𝟗 = − 𝒙 − 𝟓
𝒙 + 𝟑𝒚 − 𝟒𝟑

8

? 

(On provided sheet)



Exercise 5

Suppose 𝑂 is the origin, and 𝐴 1,2 , 𝐵 4,2 , 𝐶(2.2, −0.4). 
Prove that 𝑂𝐴𝐵𝐶 is a kite.
(Hint: you need to prove two things as part of this.)

a) Prove that 𝑶𝑩 is perpendicular to 𝑨𝑪:

𝒎𝑶𝑩 =
𝟐

𝟒
=

𝟏

𝟐

𝒎𝑨𝑪 =
−𝟐. 𝟒

𝟏. 𝟐
= −𝟐

𝟏

𝟐
× −𝟐 = −𝟏 ∴ perpendicular.

b) Prove that 𝑨𝑿 = 𝑿𝑪 where 𝑿 is the point of intersection of the two 
‘diagonals’ 𝑶𝑩 and 𝑨𝑪, i.e. the quadrilateral has a line of symmetry.

Equation of 𝑶𝑩: 𝒚 =
𝟏

𝟐
𝒙

Equation of 𝑨𝑪: 𝒚 = −𝟐𝒙 + 𝟒
𝟏

𝟐
𝒙 = −𝟐𝒙 + 𝟒 →  𝑿(𝟏. 𝟔, 𝟎, 𝟖)

𝑨𝑿 = 𝟎. 𝟔𝟐 + 𝟏. 𝟐𝟐 =
𝟑

𝟓

𝑿𝑪 = 𝟎. 𝟔𝟐 + 𝟏. 𝟐𝟐 =
𝟑

𝟓
∴ 𝑨𝑿 = 𝑿𝑪 and thus the kite has a line of symmetry. 



? 

(On provided sheet)



Exercise 6 – Mixed Exercises

Line 𝑙1 passes through the points 4,5  
and 7,11 . Line 𝑙2 has the equation 
2𝑦 = 3𝑥 − 1. Do the lines intersect?

𝒎𝟏 =
𝟔

𝟑
= 𝟐 but 𝒎𝟐 =

𝟑

𝟐
. Since 𝟐 ≠

𝟑

𝟐
, 

the lines are not parallel and thus must 
intersect.

𝐴 is the point 4, −1  and 𝐵 is the point 
7,7 . 

a) Find the coordinates of the midpoint 
of 𝐴𝐵.

𝟓. 𝟓, 𝟑
b) Find the distance 𝐴𝐵 to 2 dp.

𝟑𝟐 + 𝟖𝟐 = 𝟕𝟑 = 𝟖. 𝟓𝟒

Line 𝑙1 has the equation 𝑦 = 2𝑥 + 1 and 
line 𝑙2 the equation 𝑦 = 4𝑥 − 3. Find the 
coordinates of the point at which they 
intersect.

𝟐𝒙 + 𝟏 = 𝟒𝒙 − 𝟑 → 𝒙 = 𝟐
𝟐, 𝟓

a) Find the gradient of the line with 
equation 3𝑥 − 4𝑦 = 12.

𝒎 =
𝟑

𝟒

b) Prove that 3𝑥 − 4𝑦 = 12 and 
3𝑦 = 12 − 4𝑥 are perpendicular.

𝟑

𝟒
× −

𝟒

𝟑
= −𝟏 ∴ 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

A line passes through the points 0,4  
and 6,1 . Find the equation of the line 
in the form:

a)  𝑦 = 𝑚𝑥 + 𝑐      → 𝒚 = −
𝟏

𝟐
𝒙 + 𝟒

b)  𝑎𝑥 + 𝑏𝑦 = 𝑐 where 𝑎, 𝑏, 𝑐 are 
integers.

𝒙 + 𝟐𝒚 = 𝟖

Find the coordinates of the points where 
2𝑥 − 3𝑦 = 6 crosses:
a) The 𝑥-axis. 𝟑, 𝟎
b) The 𝑦-axis. 𝟎, −𝟐

(On provided sheet)
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Exercise 6 – Mixed Exercises (On provided sheet)

[Edexcel] 

𝐴𝐵𝐶𝐷 is a square. 𝑃 and 𝐷 are points on 
the 𝑦-axis. 𝐴 is a point on the 𝑥-axis. 𝑃𝐴𝐵 
is a straight line. The equation of the line 
that passes through the points 𝐴 and 𝐷 is 
𝑦 = −2𝑥 + 6. Find the length of 𝑃𝐷. 
Point 𝑨: (𝟑, 𝟎). Point 𝑫: 𝟎, 𝟔

Equation of 𝑨𝑩: 𝒚 =
𝟏

𝟐
𝒙 −

𝟑

𝟐

Therefore 𝑷 𝟎, −
𝟑

𝟐

𝑷𝑫 =
𝟑

𝟐
+ 𝟔 = 𝟕. 𝟓

7 8

Determine the equation of this line, 
putting your answer in the form 
𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where 𝑎, 𝑏, 𝑐 are 
integers.

𝒚 = −
𝟓

𝟒
𝒙 + 𝟓

4

5

? 

𝑥

𝑦

? 



Exercise 6 – Mixed Exercises (On provided sheet)

9 A triangle consists of the points 𝑃(3, 𝑘), 𝑄 6,8  and 
𝑅 10,10 . 𝑃𝑄𝑅 is a right angle.
Determine the equation of the line passing through 𝑃 
and 𝑅, leaving your answer in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐, 
where 𝑎, 𝑏, 𝑐 are integers.

Gradient of line passing through 𝑸𝑹:

𝒎 =
𝟏

𝟐
Equation of 𝑷𝑸:

𝒚 = −𝟐𝒙 + 𝟐𝟎
Therefore:

𝒌 = −𝟐 𝟑 + 𝟐𝟎 = 𝟏𝟒
Equation of 𝑷𝑹:

𝒚 − 𝟏𝟒 = −
𝟒

𝟕
𝒙 − 𝟑

𝟕𝒚 − 𝟗𝟖 = −𝟒 𝒙 − 𝟑
𝟕𝒚 − 𝟗𝟖 = −𝟒𝒙 + 𝟏𝟐
𝟒𝒙 + 𝟕𝒚 = 𝟏𝟏𝟎

? 
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