10.02 Intersection and union
Year 8 Maths · A5 question sheet · Level 2 · Core
This worksheet practises intersections, unions and complements, and using them to find probabilities. Tip: A ∩ B means A and B (in both). A ∪ B means A or B (in either one, or both). A′ means not A. Complementary events add to 1, so P(A′) = 1 − P(A).
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1. ξ = {1, 2, 3, …, 15}. A is the set of odd numbers and B is the set of prime numbers.
0. List A ∩ B.
0. List A ∪ B.
0. List B′.
0. List (A ∪ B)′.
1. In a class, D is the set of students who have a dog and C is the set of students who have a cat.
0. Describe D ∩ C in words.
0. Describe D ∪ C in words.
0. Describe C′ in words.
0. Write “has a cat but not a dog” in symbols.
0. Write “has neither a dog nor a cat” in symbols.
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1. Find the missing probability.
0. P(A) = 0.27, P(A′) =
0. P(A) = , P(A′) =
0. P(A) = 62%, P(A′) =
0. P(A′) = , P(A) =
0. P(A′) = 0.999, P(A) =
1. A normal die is rolled. A is the event “a number less than 4” and B is the event “an odd number”. List each set and find its probability.
0. A ∩ B ______________ P(A ∩ B) =
0. A ∪ B ______________ P(A ∪ B) =
0. A′ ______________ P(A′) =
0. A′ ∩ B ______________ P(A′ ∩ B) =
1. A whole number from 1 to 20 is chosen at random. M is the set of multiples of 4 and F is the set of factors of 24 (from 1 to 20).
0. List M ∩ F.
0. List M ∪ F.
0. P(M ∩ F)
0. P(M ∪ F)
0. P(M′)
0. P(neither M nor F)
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1. In question 5, M has 5 numbers and F has 7 numbers, but M ∪ F has only 9 numbers, not 12. Explain why.
1. A footy team can win, draw or lose. P(win) = 0.45 and P(draw) = 0.2.
0. Explain why P(lose) is not 0.55.
0. Find P(lose).
0. Find P(not win).
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1. Ten friends are asked about their pets.
· ξ = {Ana, Ben, Chloe, Dev, Eli, Finn, Grace, Hugo, Isla, Jack}
· D (has a dog) = {Ana, Chloe, Dev, Hugo, Jack}
· C (has a cat) = {Ben, Chloe, Hugo, Isla}
0. List D ∩ C.
0. List D ∪ C.
0. List (D ∪ C)′.
0. One friend is chosen at random. Find P(has a dog but not a cat).
0. Find P(D ∪ C).
1. The probability that the school bus is on time is 0.82. Out of 50 school days, on how many days would you expect the bus not to be on time?
1. A spinner lands on red, blue, green or yellow. P(red) = 0.3, P(blue) = 0.2, and green and yellow are equally likely.
0. Find P(green).
0. Find P(not red).
0. Find P(red or blue).
1. ξ = {1, 2, 3, …, 30}. A is the set of multiples of 3 and B is the set of multiples of 5.
0. How many numbers are in A ∩ B?
0. How many numbers are in A ∪ B?
0. A number is chosen at random from ξ. Find P(A ∪ B).
0. Find P(neither A nor B).
1. A coin is tossed three times.
0. Find P(no heads).
0. “At least one head” is the complement of which event?
0. Use your answers to find P(at least one head).
0. Find P(at least one head) when a coin is tossed four times.
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