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4 Three fair six-sided dice, each with faces marked 1, 2, 3, 4, 5, 6, are thrown at the same time,
repeatedly. For a single throw of the three dice, the score is the sum of the numbers on the top faces.

(a) Find the probability that the score is 4 on a single throw of the three dice. [3]
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(b) Find the probability that a score of 18 is obtained for the first time on the 5th throw of the three
dice. [3]
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1 Two fair coins are thrown at the same time. The random variable X is the number of throws of the
two coins required to obtain two tails at the same time.

(a) Find the probability that two tails are obtained for the first time on the 7th throw. [2]

(b) Find the probability that it takes more than 9 throws to obtain two tails for the first time. [2]
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1  Two fair coins are thrown at the same time repeatedly until a pair of heads is obtained. The number
of throws taken is denoted by the random variable X.

(a) State the value of E(X). [1]

(b) Find the probability that exactly 5 throws are required to obtain a pair of heads. [1]

(¢) Find the probability that fewer than 7 throws are required to obtain a pair of heads [2]
© UCLES 2023 9709/53/M/3/23

www.pastpaperpenguin.com



2

1 A fair spinner with 5 sides numbered 1, 2, 3, 4, 5 is spun repeatedly. The score on each spin is the
number on the side on which the spinner lands.

(a) Find the probability that a score of 3 is obtained for the first time on the 8th spin. [1]

(b) Find the probability that fewer than 6 spins are required to obtain a score of 3 for the first time.
(2]
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2 An ordinary fair die is thrown until a 6 is obtained.

(a) Find the probability that obtaining a 6 takes more than 8 throws. [2]

Two ordinary fair dice are thrown together until a pair of 6s is obtained. The number of throws taken
is denoted by the random variable X.

(b) Find the expected value of X. [1]
(¢) Find the probability that obtaining a pair of 6s takes either 10 or 11 throws. [2]
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1  The score when two fair six-sided dice are thrown is the sum of the two numbers on the upper faces.

(a) Show that the probability that the score is 4 is ﬁ [1]

The two dice are thrown repeatedly until a score of 4 is obtained. The number of throws taken is
denoted by the random variable X.

(b) Find the mean of X. [1]

(¢) Find the probability that a score of 4 is first obtained on the 6th throw. [1]

(d) Find P(X < 8). [2]
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3 Three fair 6-sided dice, each with faces marked 1, 2, 3, 4, 5, 6, are thrown at the same time repeatedly.
The score on each throw is the sum of the numbers on the uppermost faces.

(a) Find the probability that a score of 17 or more is first obtained on the 6th throw. [3]
(b) Find the probability that a score of 17 or more is obtained in fewer than 8 throws. [2]
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4  Three fair 4-sided spinners each have sides labelled 1, 2, 3, 4. The spinners are spun at the same time

and the number on the side on which each spinner lands is recorded. The random variable X denotes
the highest number recorded.

(a) Show that P(X =2) = L. (3]
(b) Complete the probability distribution table for X. [2]
by 1 2 3 4
7 19
P(X = X) 6_4 6_4
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On another occasion, one of the fair 4-sided spinners is spun repeatedly until a 3 is obtained. The
random variable Y is the number of spins required to obtain a 3.

(¢) Find P(Y =6). [1]
(d) Find P(Y > 4). [2]
© UCLES 2022 9709/53/0/N/22 [Turn over

www.pastpaperpenguin.com



2

1  An ordinary fair die is thrown repeatedly until a 5 is obtained. The number of throws taken is denoted
by the random variable X.

(a) Write down the mean of X. [1]
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