
a) 
𝑥 is directly proportional to 𝑦. 
𝑦 is directly proportional to 𝑧. 
When 𝑥 = 10, 𝑦 = 60. 
When 𝑦 = 8, 𝑧 = 1.6. 
 
Find a formula for 𝑧 in terms of 𝑥. 
 

Write the relationship between 𝑥 
and 𝑦 as a formula using a 

multiplier, 𝑘 

 

𝑦 ∝ 𝑥 
𝑦 = 𝑘𝑥 

 

Substitute values of 𝑥 and 𝑦 

 

60 = 𝑘 × 10 

𝑘 =
60

10
= 6 

 

Substitute the value of 𝑘 in to the 
formula 

𝑦 = 6𝑥 

Write the relationship between 𝑦 
and 𝑧 as a formula using a 

multiplier,  𝑘 

 
𝑧 ∝ 𝑦 
𝑧 = 𝑘𝑦 

 

Substitute values of 𝑦 and 𝑧 

 

1.6 = 𝑘 × 8 

𝑘 =
1.6

8
= 0.2 =

1

5
 

 

Substitute the value of 𝑘 in to the 
formula 𝑧 =

1

5
𝑦 =

𝑦

5
 

Using the formula for 𝑦 in terms 
of 𝑥, substitute 𝑦 in to the formula 

for 𝑧 in terms of 𝑦 

 
 

𝑦 = 6𝑥 

𝑧 =
𝑦

5
 

 

𝑧 =
6𝑥

5
 

  
 

b) 
𝑎 is directly proportional to 𝑏. 
𝑏 is directly proportional to 𝑐. 
When 𝑎 = 5, 𝑏 = 20. 
When 𝑏 = 6, 𝑐 = 2. 
 
Find a formula for 𝑐 in terms of 𝑎. 
 

Write the relationship between 𝑎 
and 𝑏 as a formula using a 

multiplier, 𝑘 

 

𝑏 ∝ 𝑎 
𝑏 = 𝑘𝑎 

 

Substitute values of 𝑎 and 𝑏 

 

20 = 𝑘 × 5 

𝑘 =
20

5
= 4 

 

Substitute the value of 𝑘 in to the 
formula 

𝑏 = 4𝑎 

Write the relationship between 𝑏 
and 𝑐 as a formula using a 

multiplier,  𝑘 

 
𝑐 ∝ 𝑏 
𝑐 = 𝑘𝑏 

 

Substitute values of 𝑦 and 𝑧 

 

2 = 𝑘 × 6 

𝑘 =
2

6
=
1

3
 

 

Substitute the value of 𝑘 in to the 
formula 𝑐 =

1

3
𝑏 =

𝑏

3
 

Using the formula for 𝑏 in terms 
of 𝑎, substitute 𝑏 in to the formula 

for 𝑐 in terms of 𝑏 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

BACKWARD FADED MATHS 
 



c) 
𝑚 is directly proportional to 𝑛. 
𝑛 is directly proportional to 𝑝. 
When 𝑚 = 2, 𝑛 = 80. 
When 𝑛 = 10, 𝑝 = 1.25. 
 
Find a formula for 𝑝 in terms of 𝑚. 
 

Write the relationship between 𝑚 
and 𝑛 as a formula using a 

multiplier, 𝑘 

 

𝑛 ∝ 𝑚 
𝑛 = 𝑘𝑚 

 

Substitute values of 𝑚 and 𝑛 

 

80 = 𝑘 × 2 

𝑘 =
80

2
= 40 

 

Substitute the value of 𝑘 in to the 
formula 

𝑛 = 40𝑚 

Write the relationship between 𝑛 
and 𝑝 as a formula using a 

multiplier,  𝑘 

 
 
 
 

Substitute values of 𝑛 and 𝑝 

 
 
 
 
 

Substitute the value of 𝑘 in to the 
formula 

 
 
 
 

Using the formula for 𝑛 in terms 
of 𝑚, substitute 𝑛 in to the 
formula for 𝑝 in terms of 𝑛 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

d) 
𝑟 is directly proportional to 𝑠. 
𝑠 is directly proportional to 𝑡. 
When 𝑟 = 4, 𝑠 = 40. 
When 𝑠 = 30, 𝑡 = 7.5. 
 
Find a formula for 𝑡 in terms of 𝑟. 
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