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Section A: Q1-Q20

Section A: Apply the Law (20 marks)

Simplify each expression and state the Boolean law used.

Q Expression Simplified to Law Used

1 A AND 1

2 A OR 0

3 A AND 0

4 A OR 1

5 A AND A

6 A OR A

7 A AND NOT(A)

8 A OR NOT(A)

9 NOT(NOT(A))

10 A AND B

11 A OR (B OR C)

12 A AND (A OR B)

13 A OR (A AND B)

14 NOT(A AND B)

15 NOT(A OR B)

16 A AND (B OR C)

17 (A OR B)(A OR C)

18 A AND 1 AND A

19 NOT(NOT(A) OR NOT(B))

20 (A AND B) OR (A AND NOT(B))
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Q21-Q40

Section B: Truth Table Completion (20 marks)

Complete the output column for each Boolean expression.

21. A XOR B

A B A XOR B

0 0

0 1

1 0

1 1

22. NOT(A) XOR B

A B NOT(A) XOR B

0 0

0 1

1 0

1 1

23. NOT(A XOR B)

A B NOT(A XOR B)

0 0

0 1

1 0

1 1

24. A XNOR NOT(B)

A B A XNOR NOT(B)

0 0

0 1

1 0

1 1

25. (A AND B) OR C

A B C (A AND B) OR C

0 0 0

0 0 1



0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

26. A AND (B OR C)

A B C A AND (B OR C)

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

27. NOT(A) AND B OR C

A B C NOT(A) AND B OR C

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

28. NOT(A OR B) OR C

A B C NOT(A OR B) OR C

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1



29. A XOR (B AND C)

A B C A XOR (B AND C)

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

30. NOT(A) AND NOT(B) OR C

A B C NOT(A) AND NOT(B) OR C

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

31. (A OR B) AND (B OR C)

A B C (A OR B) AND (B OR C)

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

32. A NAND (B OR C)

A B C A NAND (B OR C)

0 0 0

0 0 1

0 1 0



0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

33. (A AND B) OR (C AND D)

A B C D (A AND B) OR (C AND D)

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

34. NOT(A OR B) AND (C OR D)

A B C D NOT(A OR B) AND (C OR D)

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0



1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

35. (A XOR B) AND (C XOR D)

A B C D (A XOR B) AND (C XOR D)

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

36. A AND B AND C AND D

A B C D A AND B AND C AND D

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0



1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

37. NOT(A AND B) OR (C AND D)

A B C D NOT(A AND B) OR (C AND D)

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

38. (A OR C) AND (B OR D)

A B C D (A OR C) AND (B OR D)

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0



1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

39. NOT(A) AND B AND NOT(C) AND D

A B C D NOT(A) AND B AND NOT(C) AND D

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

40. A XOR B XOR C XOR D

A B C D A XOR B XOR C XOR D

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0



1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1
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Q41-Q60

Section C: De Morgan's Law (20 marks)

Apply De Morgan's Law to rewrite each expression in its equivalent form.

Q Expression Equivalent Form

41 NOT(A AND B)

42 NOT(A OR B)

43 NOT(A AND B AND C)

44 NOT(A OR B OR C)

45 NOT(A) AND NOT(B)

46 NOT(A) OR NOT(B)

47 NOT((A AND B) OR C)

48 NOT(A AND (B OR C))

49 NOT((A OR B) AND (C OR D))

50 NOT(NOT(A) OR NOT(B))

51 NOT(NOT(A) AND NOT(B))

52 NOT(NOT(A) AND NOT(B) AND NOT(C))

53 NOT(A OR B) AND NOT(C OR D)

54 NOT((A XOR B) AND C)

55 NOT(A NAND B)

56 NOT(A NOR B)

57 NOT(A OR B OR C OR D)

58 NOT((A AND B) AND (C AND D))

59 NOT(A) AND NOT(B) AND NOT(C)

60 NOT(A) AND NOT(B) AND NOT(C) AND NOT(D)
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Q61-Q90

Section D: Full Simplification (30 marks)

Fully simplify each Boolean expression. Show each step and state the law used.

Q Expression Fully Simplified

61 A AND A AND B

62 A OR A OR B

63 A AND (A OR B)

64 A OR (A AND B)

65 (A AND B) OR (A AND NOT(B))

66 A AND 1 OR A AND 0

67 NOT(NOT(A AND B))

68 (A OR B) AND (A OR NOT(B))

69 A AND B AND 1 AND A

70 (A AND NOT(A)) OR B

71 NOT(A) AND (A OR B)

72 A OR (NOT(A) AND B)

73 (A OR B) AND (NOT(A) OR B)

74 NOT(NOT(A) OR NOT(B))

75 (A AND B) OR (NOT(A) AND B)

76 NOT(A AND B) AND B

77 A AND (NOT(A) OR B)

78 (A AND B) OR (A AND B AND C)

79 NOT(A OR B) OR (NOT(A) AND B)

80 A AND B OR NOT(A) AND B

81 (A OR NOT(A)) AND B

82 NOT(A) OR A

83 A AND B AND NOT(A OR B)

84 (A AND B) OR NOT(A AND B)

85 NOT(A) AND NOT(B) AND (A OR B)

86 (A OR B) AND NOT(A) AND NOT(B)



87 A AND B OR NOT(A) AND NOT(B)

88 NOT(A) AND (A OR B OR C)

89 NOT(A) AND B OR A AND NOT(B)

90 NOT(A XOR B)
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Q91-Q110

Section E: Prove the Equivalence (20 marks)

Show step-by-step that each pair of expressions is equivalent.

Q Statement to Prove Proof / Your Working

9
1

Show A AND (B OR C) = (A AND B) OR (A AND C)

9
2

Show NOT(NOT(A)) = A

9
3

Show (A AND B) OR A = A

9
4

Show A AND (A OR B) = A

9
5

Show NOT(A) AND (A OR B) = NOT(A) AND B

9
6

Show (A OR B) AND (A OR NOT(B)) = A

9
7

Show NOT(A AND B) = NOT(A) OR NOT(B)

9
8

Show NOT(A OR B) = NOT(A) AND NOT(B)

9
9

Show A OR (NOT(A) AND B) = A OR B

1
0
0

Show (A XOR B) = (A OR B) AND NOT(A AND B)

1
0
1

Show NOT(A) AND NOT(B) = NOT(A OR B)

1
0
2

Show (A AND B) OR (A AND B AND C) = A AND B

1
0
3

Show A OR (A AND NOT(B)) = A



1
0
4

Show (A AND NOT(B)) OR (NOT(A) AND B) OR (A AND B)
= A OR B

1
0
5

Show NOT(A) AND (A OR B) AND (A OR C) = NOT(A) AND
B AND C

1
0
6

Show A AND B AND C = NOT(NOT(A) OR NOT(B) OR
NOT(C))

1
0
7

Show (A OR B) AND (NOT(A) OR C) AND (B OR C) = (A
OR B) AND (NOT(A) OR C)

1
0
8

Show NOT(A AND B) AND A = NOT(B) AND A

1
0
9

Show A NAND A = NOT(A)

1
1
0

Show A NOR A = NOT(A)
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Q111-Q130

Section F: Derive the Expression (20 marks)

Write a Boolean expression that satisfies each description.

Q Description Boolean Expression

1
1
1

Output is 1 only when A=1 AND B=1

1
1
2

Output is 1 when A=0 AND B=0

1
1
3

Output is 0 only when A=0 AND B=0

1
1
4

Output is 0 only when A=1 AND B=1

1
1
5

Output is 1 when A and B are different

1
1
6

Output is 1 when A and B are the same

1
1
7

Output is 1 when at least one of A,B,C is 1

1
1
8

Output is 1 only when all of A,B,C are 1

1
1
9

Output is 1 when exactly one of A,B is 1

1
2
0

Output is 1 when A=1 and B=0

1
2
1

Output is 1 when the number of 1s in A,B,C is odd

1
2
2

Output is 0 when any input is 1



1
2
3

Output is 1 unless all inputs are 1

1
2
4

Output is 1 when A=1 OR when B=1 AND C=1

1
2
5

Output is 1 when A=0 AND B=0 AND C=0

1
2
6

Output is 1 when A differs from B, and C=1

1
2
7

Output equals A when B=1; 0 when B=0

1
2
8

Output is 1 when A=B AND C=1

1
2
9

Output is NOT(A) when B=1; 1 when B=0

1
3
0

Output is 1 when at least two of A,B,C are 1
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Q131-Q150

Section G: Mixed Challenge (20 marks)

Fully simplify each expression. Multiple laws may be required.

Q Expression Simplified

1
3
1 NOT(A OR B) OR (A AND NOT(B))

1
3
2 (A OR B) AND (NOT(A) OR NOT(B))

1
3
3 A AND B OR NOT(A) AND NOT(B)

1
3
4 NOT(NOT(A) AND B) AND NOT(A AND NOT(B))

1
3
5

(A AND B AND C) OR (NOT(A) AND B AND C) OR
NOT(B AND C)

1
3
6 NOT(A NAND B)

1
3
7 NOT(A NOR B)

1
3
8 A XOR 0

1
3
9 A XOR 1

1
4
0 A XOR A

1
4
1 A XNOR A

1
4
2 (A AND B) XOR (A AND B)

1
4
3 A AND NOT(A XOR B)



1
4
4 NOT(A AND NOT(B)) AND NOT(B)

1
4
5

(A AND B) OR (NOT(A) AND B) OR (A AND
NOT(B))

1
4
6 NOT(A) OR (A AND B)

1
4
7 (A OR B) AND NOT(NOT(A) AND NOT(B))

1
4
8 NOT(A AND B) AND NOT(NOT(A) AND NOT(B))

1
4
9 A XOR (A AND B)

1
5
0 (A OR B OR C) AND NOT(A OR B)



Want more like this?
CodeBash has the rest of the GCSE and A-Level CS toolkit.

More Worksheets & Mark Schemes

Logic Gates, Karnaugh Maps, Floating

Point, SQL and trace tables for OCR,

AQA, CIE and Edexcel.

Online Code Editor

Write and run Python and C# in the

browser. No setup. Save your work to

your account.

Lockdown Assessments

Timed, exam-style assessments your

teacher can release to the whole class

with one click.

Theory Revision

Spaced flashcards, quizzes and

explanations covering the full GCSE and

A-Level specification.

codebash.co.uk
Free for students. School plans available for teachers.

Made for UK Computer Science classrooms by CodeBash. Share this booklet with anyone who would find it
useful. 


	Boolean Algebra
	Want more like this?

