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TMUA: Necessary and Sufficient Conditions 
 
Necessary means it must be there for the conclusion to happen. 
Sufficient means it is enough on its own to guarantee the conclusion. 
 
Let A be the condition and B the conclusion. 
To test necessity: must A be true for B to be true? If yes, A is necessary for B. 
To test sufficiency: if A is true, must B be true? If yes, A is sufficient for B. 
 
Case 1:  
Consider positive integers 
A: A number is a multiple of 3 
B: A number is even 
Necessary: No (2 is even (B is true) but not a multiple of 3 (A is false)) 
Sufficient: No (3 is a multiple of 3 (A is true) but not even (B is false)) 
A is not necessary and not sufficient for B 
 
Case 2:  
Consider positive integers 
A: A number is divisible by 2 
B: A number is a multiple of 4 
Necessary: Yes (all multiples of 4 are divisible by 2, so if B is true, A is true) 
Sufficient: No (6 is divisible by 2 (A is true) but is not a multiple of 4 (B is false)) 
A is necessary but not sufficient for B 
 
 
Case 3:  
Consider positive integers 
A: A number is a multiple of 4 
B: A number is divisible by 2 
Necessary: No (6 is divisible by 2 (B is true) but is not a multiple of 4 (A is false)) 
Sufficient: Yes (all multiples of 4 are divisible by 2, so if A is true, B is true) 
A is not necessary but is sufficient for B 
 
 
Case 4:  
Consider positive integers 
A: A number is even 
B: A number is divisible by 2 
Necessary: Yes (all numbers divisible by 2 are even, so if B is true, A is true) 
Sufficient: Yes (all even numbers are divisible by 2, so if A is true, B is true) 
A is necessary and sufficient for B 
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Practice questions 
Selected TMUA Paper 2 questions 
 
2020 Paper 2, Question 6 

 
  



 

TMUA: Necessary and Sufficient Conditions 
akeddie.tutoring@gmail.com 

drkeddiemathstutor.com/tmua-groups.html 
 

2020 Paper 2, Question 7 
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2019 Paper 2, Question 5 

 
 
 
2019 Paper 2, Question 10 
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2021 Paper 2, Question 6 

 
 
 
2021 Paper 2, Question 8 
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2021 Paper 2, Question 15 
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2022 Paper 2, Question 11 

 


