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Mark Scheme

1.4.3 Boolean Expressions

Q1

a) Simplify the Boolean expression —A V =B using De Morgan’s First Law.
[1 mark]
e —(AAB)

b) Simplify the Boolean expression —(—B) using double negation.
[1 mark]
e B

c) Simplify the Boolean expression (A V B) A (A V C) using distribution.
[2 marks]
e AN(BVC)

d) Using the rules for manipulation Boolean expressions, simplify the following:
AANBVAAN(BVC)VBA(BVC(C)
[4 marks]
e (ANB)VAN(BVC)VB by absorption
e (ANB)V(AANB)V(ANC)VB by distribution
e (ANB)V(ANC)VB
e (ANO)VB by absorption

Q2

Complete the truth table to represent the following Boolean expression.

Q=-(AAB)VC
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[2 marks]
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Q3
A cinema offers discounted tickets, but only under one of the following conditions:

e The customer is under 18 and has a student card.
e The customer is over 60 and has ID which proves this.

Let:

A be ‘The customer is under 18’

B be ‘The customer has a student card’
C be ‘The customer is over 60’

D be ‘The customer has ID’

Q be Discount ticket issued

a) Complete the Boolean expression below:

Q =
[3 marks]
e (ANB)V(CAD)
b) Complete the truth table for the Boolean expression R = (EAF)V (E A G).
E F G (EAF) (EAG) (EAF)V (EAG)
1 1 1 1
1 1 0 1 0 1
1 0 1 0 1 1
1 0 0 0 0 0
0 1 1 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 0 0 0
[4 marks]
c) Simplify the Boolean expression (E AF) V (E A G).
[2 marks]
e EAN(FVG)
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	Q1
	Q2
	Q3


  ¬ A ∨ ¬ B


  ¬ ( 𝑨 ∧ 𝑩 )


  ¬ ( ¬ B )


  𝑩


  ( A ∨ B ) ∧ ( A ∨ C )


  𝑨 ∧ ( 𝑩 ∨ 𝑪 )


  A ∧ B ∨ A ∧ ( B ∨ C ) ∨ B ∧ ( B ∨ C )


  ( 𝑨 ∧ 𝑩 ) ∨ 𝑨 ∧ ( 𝑩 ∨ 𝑪 ) ∨ 𝑩


  ( 𝑨 ∧ 𝑩 ) ∨ ( 𝑨 ∧ 𝑩 ) ∨ ( 𝑨 ∧ 𝑪 ) ∨ 𝑩


  ( 𝑨 ∧ 𝑩 ) ∨ ( 𝑨 ∧ 𝑪 ) ∨ 𝑩


  ( 𝑨 ∧ 𝑪 ) ∨ 𝑩


  Q ≡ ¬ ( A ∧ B ) ∨ C


  Q ≡   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _


  ( 𝑨 ∧ 𝑩 ) ∨ ( 𝑪 ∧ 𝑫 )


  R ≡ ( E ∧ F ) ∨ ( E ∧ G )


  𝑬


  𝑭


  𝑮


  ( 𝑬 ∧ 𝑭 )


  ( 𝑬 ∧ 𝑮 )


  ( 𝑬 ∧ 𝑭 ) ∨ ( 𝑬 ∧ 𝑮 )


  ( E ∧ F ) ∨ ( E ∧ G )


  𝑬 ∧ ( 𝑭 ∨ 𝑮 )

