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Q.11) Show that if 𝐴 ∁ 𝐵 then, (𝐶 − 𝐵)∁(𝐶 − 𝐴).  

Sol.11) Given: 𝐴 ∁ 𝐵 
To prove, (𝐶 − 𝐵)∁(𝐶 − 𝐴) 
Let 𝑥 ∈ (𝐶 − 𝐵) 
⇒ 𝑥 ∈ (𝐶 ∩ 𝐵1) ………… {∵ A − B = A ∩ B1} 
⇒ 𝑥 ∈ 𝐶 𝑎𝑛𝑑 𝑥 ∈ B1 
⇒ 𝑥 ∈ 𝐶 𝑎𝑛𝑑 𝑥 ∉ B 
⇒ 𝑥 ∈ 𝐶 𝑎𝑛𝑑 𝑥 ∉ A …………. {∵ A ∁ B if 𝑥 ∉ B then 𝑥 ∉ A} 
⇒ 𝑥 ∈ 𝐶 𝑎𝑛𝑑 𝑥 ∈ A1 
⇒ 𝑥 ∈ (𝐶 ∩ A1) 
⇒ 𝑥 ∈ (𝐶 − A) 
⇒ (𝐶 − 𝐵) ∁ (𝐶 − A) (proved) 

 

Q.12) Let A,B and C be the sets such that 𝐴 ∪ 𝐵 = 𝐴 ∩ 𝐶 . Show that B = C.  

Sol.12) Given: (𝐴 ∪ 𝐵) = (𝐴 ∩ 𝐶) and  
= 𝐴 ∩ 𝐵 = 𝐴 ∪ 𝐶 
To prove, B = C 
We have, 𝐴 ∩ 𝐵 = 𝐴 ∪ 𝐶 
⇒ 𝐵 ∩ (𝐴 ∪ 𝐵) = 𝐵 ∩ (𝐴 ∩ 𝐶) 
⇒ (𝐵 ∩ 𝐴) ∪ (𝐵 ∪ 𝐵) = (𝐵 ∩ 𝐴) ∪ (𝐵 ∩ 𝐶) ………… {𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑣𝑒 𝑙𝑎𝑤} 
⇒ (𝐴 ∩ 𝐵) ∪ (𝐵) = (𝐴 ∩ 𝐵) ∪ (𝐵 ∩ 𝐶) 
⇒ 𝐵 = (𝐴 ∩ 𝐵) ∪ (𝐵 ∩ 𝐶) …. (1)….. {𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝐴 ∩ 𝐵 𝑎𝑙𝑤𝑎𝑦𝑠 𝑏𝑒𝑙𝑜𝑛𝑔𝑠 𝑡𝑜 𝐵} 
Again, 𝐴 ∪ 𝐵 = 𝐴 ∪ 𝐶 ……. (taking same equation again) 
⇒ 𝐶 ∩ (𝐴 ∪ 𝐵) = 𝐶 ∩ (𝐴 ∪ 𝐶) 
⇒ (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵) = (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐶)………… {𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑣𝑒 𝑙𝑎𝑤} 
⇒ (𝐴 ∩ 𝐶) ∪ (𝐵 ∩ 𝐶) = (𝐴 ∩ 𝐶) ∪ 𝐶 
⇒ (𝐴 ∩ 𝐶) ∪ (𝐵 ∩ 𝐶) = 𝐶 

⇒ (𝐴 ∩ 𝐵) ∪ (𝐵 ∩ 𝐶) = 𝐶 ……(2)…… (Given: (𝐴 ∪ 𝐵) = (𝐴 ∩ 𝐶)) 

From (1) and (2), B = C (proved) 

 

Q.13) If 𝐴 ∩ 𝑋 = 𝐵 ∩ 𝑋 = ∅, show that A = B.  

Sol.13) Given: 𝐴 ∪ 𝑋 = 𝐵 ∪ 𝑋 
𝐴 ∩ 𝑋 = 𝐵 ∩ 𝑋 = ∅ 
To prove: A = B 
We have, 𝐴 ∪ 𝑋 = 𝐵 ∪ 𝑋 
⇒ 𝐴 ∩ (𝐴 ∪ 𝑋) = 𝐴 ∩ (𝐵 ∪ 𝑋) 
⇒ (𝐴 ∩ 𝐴) ∪ (𝐴 ∪ 𝑋) = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝑋)………… {𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑣𝑒 𝑙𝑎𝑤} 
⇒ 𝐴 ∪⊄= (𝐴 ∩ 𝐵) ∪ ∅ ………….. (𝑔𝑖𝑣𝑒𝑛 𝐴 ∩ 𝑋 = ∅) 
⇒ 𝐴 = (𝐴 ∩ 𝐵) ………… (𝑔𝑖𝑣𝑒𝑛, 𝐴 ∪⊄= A) 
Again, A ∪ X = B ∪ X 
⇒ 𝐵 ∩ (𝐴 ∪ 𝑋) = 𝐵 ∩ (𝐵 ∪ 𝑋) 
⇒ (𝐵 ∩ 𝐴) ∪ (𝐵 ∩ 𝑋) = (𝐵 ∩ 𝐵) ∪ (𝐵 ∩ 𝑋) 
⇒ (𝐴 ∩ 𝐵) ∪⊄= B ∪⊄ ………….. (𝑔𝑖𝑣𝑒𝑛 𝐴 ∩ 𝑋 = ∅) 
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⇒ 𝐴 = (𝐴 ∩ 𝐵) ………… (𝑔𝑖𝑣𝑒𝑛, 𝐵 ∩ 𝑋 = ∅) 
⇒ (𝐴 ∩ 𝐵) = B …….. (2) 
From (1) and (2), A = B (proved)  

Q.14) Show that (i) 𝐴 = (𝐴 ∩ 𝐵) ∪ (A − B), (ii) 𝐴 ∪= (𝐵 − 𝐴) = 𝐴 ∪ 𝐵.  

Sol.14) (i)Taking R.H.S. = (𝐴 ∩ 𝐵) ∪ (A − B) 
 = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐵1) 
 = 𝐴 ∪ (𝐴 ∩ 𝐵1)………… {𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑣𝑒 𝑙𝑎𝑤} 
 = 𝐴 ∩∪ ………….. {∵ 𝐴 ∪ 𝐴1 =∪} 
 = A = L.H.S. (proved) 
(ii) Taking L.H.S. = ∪ = (𝐵 − 𝐴) 
 = 𝐴 ∪ (𝐵 ∩ 𝐴) 
 = (𝐴 ∪ 𝐵) ∩ (𝐴 ∪ 𝐴1)………… {𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑣𝑒 𝑙𝑎𝑤} 
 = (𝐴 ∪ 𝐵) ∩∪ 
 = 𝐴 ∪ 𝐵 = R.H.S. (proved) 

 

Q.15) Find sets A,B and C such that 𝐴 ∩ 𝐵, 𝐵 ∪ 𝐶, 𝐴 ∪ 𝐶 are non-empty sets and 𝐴 ∩ 𝐵 ∩ 𝐶 is 
an empty set. 

 

Sol.15) Let 𝐴 = {1,2} 
𝐵 = {2,3} 
𝐶 = {1,3} 
𝐴 ∩ 𝐵 = {2}: 𝐵 ∩ 𝐶 = {3}: 𝐶 ∩ 𝐴 = {1} and 𝐴 ∩ 𝐵 ∩ 𝐶 =⊄ ans. 
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