10.05 Multi-stage probability
Year 9 Maths · Worksheet · Level 3 · Challenge
Name: ____________________ Date: ______________
This worksheet practises multi-stage probability with harder counting, stages that depend on earlier results, and problems that work backwards. Tip: when a later stage depends on an earlier one, write the new probability on each branch before you multiply. Use 1 − P(none) for “at least one”.
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1. Four coins are tossed.
0. How many outcomes are there? ______________
0. Find P(exactly two heads). ______________

0. Find P(at least three heads). ______________
1. A bag holds 4 red, 3 green and 1 yellow counter. Three counters are taken without replacement.
0. Find P(no red counters). ______________
0. Find P(at least one red counter). ______________
0. Find P(one counter of each colour). ______________
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1. A basketball player scores from a free throw with probability 0.8. She takes three free throws.
0. Find P(she scores exactly two). ______________
0. Find P(she scores at least two). ______________
1. Three dice are rolled.
0. Find P(all three numbers are different). ______________
0. Find P(at least two numbers are the same). ______________
0. Find P(the total is 4). ______________
1. A bent coin lands heads with probability p. It is tossed three times, and P(no heads) = 0.064.
0. Find p. ______________
0. Find P(exactly one head). ______________
1. A smoke alarm works with probability 0.85, independently of other alarms. How many alarms are needed so that P(at least one works) is more than 0.999? Show your working.
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1. In a town, if it rains on one day, the probability of rain the next day is 0.6. If it is dry on one day, the probability of rain the next day is 0.2. The probability of rain today is 0.3.
0. Find P(rain tomorrow). ______________

0. Find P(rain today, tomorrow and the day after). ______________
0. Explain why you cannot just use 0.3 × 0.3 for P(rain today and tomorrow). ______________

1. Ruby says, “There are six numbers on a die, so if I roll it six times I am certain to get a 6.” Find P(at least one 6 in six rolls), and explain why Ruby is wrong.

1. Three people are chosen at random. Assume each person is equally likely to be born on any day of the week.
0. Find P(all three were born on different days of the week). ______________
0. Find P(at least two were born on the same day of the week). ______________
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1. Bag A holds 3 red and 2 blue counters. Bag B holds 1 red and 4 blue counters. A coin is tossed: heads means use bag A, tails means use bag B. A counter is taken from the bag.
0. Find P(the counter is red). ______________
0. A second counter is taken from the same bag without replacement. Find P(both counters are red). ______________
1. A door code has three digits, each from 0 to 9, and digits can repeat.
0. Find P(all three digits are different). ______________
0. Find P(the code contains at least one 7). ______________
1. Two netball teams play a best-of-three series: the first team to win two games wins the series. Team A wins any game with probability 0.6, and games are independent.
0. Find P(Team A wins the series). ______________

0. Find P(the series goes to three games). ______________
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