10.04 With and without replacement
Year 9 Maths · A5 question sheet · Level 3 · Challenge
This worksheet practises harder problems with and without replacement, including three colours, unknown numbers and large populations. Tip: when there is an unknown, write the probability as an expression first, then make an equation.
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1. A bag holds 5 red, 4 green and 3 yellow beads. Two beads are taken.
0. Find P(both beads are the same colour) if the first bead is put back.
0. Find P(both beads are the same colour) if the first bead is not put back.
0. Find P(no yellow beads) if the first bead is not put back.
1. Nine cards are numbered 1 to 9. Two cards are taken without replacement to make a two-digit number. The first card is the tens digit.
0. How many different numbers can be made?
0. Find P(the number is a multiple of 11).
0. Find P(the number is a multiple of 11) if the first card is put back before the second is taken.
0. Find P(the number is more than 50), without replacement.
0. Find P(both digits are odd), without replacement.
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1. A bag holds n red counters and 3 blue counters. Two counters are taken without replacement, and P(both blue) = .
0. Write an expression for P(both blue) in terms of n.
0. Find n.
1. A bag holds 10 marbles. Some are red. Two marbles are taken without replacement, and P(both red) = .
0. How many red marbles are in the bag?
0. Find P(both red) if the first marble had been put back.
1. Two students are chosen at random from a group of 6 that includes Ari and Bea.
0. Find P(Ari is chosen).
0. Find P(Ari and Bea are both chosen).
0. Find P(Ari or Bea is chosen, but not both).
1. A batch of 20 phone chargers has 4 faulty ones. An inspector tests 2 chargers chosen at random.
0. Find P(neither charger is faulty).
0. Find P(at least one charger is faulty).
0. Find P(neither charger is faulty) if the first charger is put back before the second is chosen.
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1. A warehouse has 2000 chargers and 400 of them are faulty. Two chargers are chosen at random.
0. Find P(neither is faulty) without replacement, to 3 decimal places.
0. Find P(neither is faulty) with replacement.
0. Explain why the answers are so close.
1. A bag holds 5 red and 7 blue counters. Two are taken without replacement.
0. Find P(the second counter is red).
0. Explain why this is the same as P(the first counter is red), even though the first counter is not put back.
1. A bag holds r red and b blue counters (r and b are both at least 1). Two counters are taken. Explain why P(two red) is always smaller without replacement than with replacement.
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1. A drawer holds 3 pairs of socks, all mixed up: 2 black, 2 white and 2 grey. Two socks are taken at random. Find P(they make a matching pair).
1. A box holds 3 working torches and 2 flat ones. Mia tests torches one at a time, without replacement, until she finds one that works.
0. Find P(the first torch works).
0. Find P(she needs exactly 2 tests).
0. Find P(she needs exactly 3 tests).
0. Check that your three answers add to 1. Explain why they should.
1. A bag holds 4 red and 6 green lollies. Tom eats two lollies, one after the other. Find P(he eats one of each colour).
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