
UKMT+ Factorising and simplifying fractions  
 
Attempt the UKMT question below – If you are struggling then they the questions on the next pages first 
before trying this one again! 
 

 
  



UKMT+ Factorising and simplifying fractions  
 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 + 4 + 6
1 + 2 + 3 

 

Example: 
2 + 4 + 6
1 + 2 + 3 ≡

2(1 + 2 + 3)
1 + 2 + 3  

 

	≡ 2 ×
(1 + 2 + 3)
1 + 2 + 3  

 

≡ 2 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 + 4 + 6 + 8
1 + 2 + 3 + 4 

 

Fill in the blanks: 

≡
[ ](1 + 2 + 3 + 4)
1 + 2 + 3 + 4  

 

	≡ [ ] ×
(1 + 2 + 3 + 4)
1 + 2 + 3 + 4  

 

≡ [ ] 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
3 + 6 + 9
3 + 2 + 1 

 

Fill in the blanks: 

≡
3([ ] + [ ] + [ ])

3 + 2 + 1  

 

	≡ 3 ×
([ ] + [ ] + [ ])

3 + 2 + 1  

 

≡ [ ] 

 
 
 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
6 + 12 + 18
3 + 6 + 9  

 

Fill in the blanks: 

≡
6([ ] + [ ] + [ ])
[ ](1 + 2 + 3)  

 

	≡
6
×
([ ] + [ ] + [ ])

1 + 2 + 3  

 

≡ [ ] 

 
 
 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
5 + 10 + 15 + 20
1 + 2 + 3 + 4  

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 + 4 + 6 + 8 + 10 + 12 + 14
1 + 2 + 3 + 4 + 5 + 6 + 7  

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
5 + 10 + 15 + 20
40 + 30 + 20 + 10 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 × 4
2 + 4 

Example: 
Here finding common factors can still 
help to simplify 
 

2 × 4
2 + 4 ≡

2(1 × 2)
2(1 + 2) 

 

	≡
2
2 ×

2
1 + 2 

 

≡
2
3	 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 × 4 × 6
1 + 2 + 3 

 

Fill in the blanks: 
2 × 4 × 6
1 + 2 + 3 ≡

2([ ] × [ ] × [ ])
1 + 2 + 3  

 

	≡ 2 × 1 + 2 + 3 ≡ 2 ×
[ ]
6  

 

≡ 2 



UKMT+ Factorising and simplifying fractions  
𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 × 4 × 6
1 × 2 × 3 

Example 
 

2 × 4 × 6
1 × 2 × 3 ≡

2(1 × 2 × 3)
1 × 2 × 3  

 

≡ 2 ×
(1 × 2 × 3)
1 × 2 × 3  

 

≡ 2 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
2 × 4 × 6 × 8
1 × 2 × 3 × 4 

Fill in the blanks: 
 

2 × 4 × 6 × 8
1 × 2 × 3 × 4 

 

≡
2([ ] × [ ] × [ ] × [ ])

1 × 2 × 3 × 4  

 

	≡ 2 ×
([ ] × [ ] × [ ] × [ ])

1 × 2 × 3 × 4  

 

≡ 2 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
3 × 6 × 9 × 12
4 × 3 × 2 × 1  

Fill in the blanks: 
 

≡
[ ](1 × 2 × 3 × 4)
1 × 2 × 3 × 4  

 

	≡ [ ] ×
1 × 2 × 3 × 4
1 × 2 × 3 × 4 

 

≡ [ ] 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 

Fill in the blanks: 
 

6 × 12 × 18 × 24
3 × 6 × 9 × 12  

 

≡
[ ](1 × 2 × 3 × 4)
[ ](1 × 2 × 3 × 4) 

 

	≡
[ ]
[ ] ×

1 × 2 × 3 × 4
1 × 2 × 3 × 4 

 

≡ [ ] 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 

 
5 × 15 × 25
1 × 3 × 5  

 

 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 

 
4 × 8 × 12
3 × 2 × 1  

 

Extension: Factorial Notation 
6! = 6 × 5 × 4 × 3 × 2 × 1 

𝑛! = 𝑛	 ×	(𝑛 − 1) × …	× 2 × 1	 
 
Fill in the following: 
𝟒! = 	 [ ] × [ ] × [ ] × [ ] 

 
𝟒!
𝟐! ≡

𝟒 × 𝟑 × 𝟐 × 𝟏
𝟐 × 𝟏 ≡ 𝟒 × 𝟑 = 

 
𝟔!
𝟐!
≡
[ ] × [ ] × [ ] × [ ] × [ ] × [ ]

𝟐 × 𝟏  

 
≡ 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑎𝑙𝑠 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
𝟏𝟎𝟎!
𝟗𝟗!

≡ 

Can you think of a way to do this 
without having to write it all out? 
 
 
 

𝟏𝟎𝟎! × 𝟗𝟗!
𝟗𝟗! × 𝟏𝟎𝟏!

≡ 

 

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦	𝑡ℎ𝑒	𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔	𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑎𝑙𝑠 

𝑏𝑦	𝑓𝑖𝑛𝑑𝑖𝑛𝑔	𝑐𝑜𝑚𝑚𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟𝑠 
𝒏!

(𝒏 − 𝟏)!
≡ 

 
 
 
 

𝒏! × (𝒏 − 𝟏)!
(𝒏 − 𝟏)! × (𝒏 + 𝟏)!

≡ 

 

 

 


