3

2 The weights of bags of sugar are normally distributed with mean 1.04 kg and standard deviation o kg.
In a random sample of 2000 bags of sugar, 72 weighed more than 1.10 kg.

Find the value of o. [4]
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3 In a certain town, the time, X hours, for which people watch television in a week has a normal
distribution with mean 15.8 hours and standard deviation 4.2 hours.

(a) Find the probability that a randomly chosen person from this town watches television for less

than 21 hours in a week. [2]
(b) Find the value of k such that P(X < k) = 0.75. [3]
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2 A company produces a particular type of metal rod. The lengths of these rods are normally distributed
with mean 25.2 cm and standard deviation 0.4 cm. A random sample of 500 of these rods is chosen.

How many rods in this sample would you expect to have a length that is within 0.5 cm of the mean
length? [5]
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3  Piaruns 2 km every day and her times in minutes are normally distributed with mean 10.1 and standard
deviation 1.3.

(a) Find the probability that on a randomly chosen day Pia takes longer than 11.3 minutes to run

2km. (3]
(b) On 75% of days, Pia takes longer than f minutes to run 2 km. Find the value of ¢. [3]
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(¢) On how many days in a period of 90 days would you expect Pia to take between 8.9 and
11.3 minutes to run 2 km? [3]
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2 The lengths of the rods produced by a company are normally distributed with mean 55.6 mm and
standard deviation 1.2 mm.

(a) In arandom sample of 400 of these rods, how many would you expect to have length less than
54.8 mm? [4]

(b) Find the probability that a randomly chosen rod produced by this company has a length that is
within half a standard deviation of the mean. [3]
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4 In a large population, the systolic blood pressure (SBP) of adults is normally distributed with
mean 125.4 and standard deviation 18.6.

(a) Find the probability that the SBP of a randomly chosen adult is less than 132. [2]

The SBP of 12-year-old children in the same population is normally distributed with mean 117. Of
these children 88% have SBP more than 108.

(b) Find the standard deviation of this distribution. [3]

© UCLES 2022 9709/51/0/N/22

www.pastpaperpenguin.com



7
Three adults are chosen at random from this population.

(c¢) Find the probability that each of these three adults has SBP within 1.5 standard deviations of the
mean. (4]
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5  Farmer Jones grows apples. The weights, in grams, of the apples grown this year are normally
distributed with mean 170 and standard deviation 25. Apples that weigh between 142 grams and
205 grams are sold to a supermarket.

(a) Find the probability that a randomly chosen apple grown by Farmer Jones this year is sold to the
supermarket. (4]
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Farmer Jones sells the apples to the supermarket at $0.24 each. He sells apples that weigh more than
205 grams to a local shop at $0.30 each. He does not sell apples that weigh less than 142 grams.

The total number of apples grown by Farmer Jones this year is 20 000.

(b) Calculate an estimate for his total income from this year’s apples. [3]

Farmer Tan also grows apples. The weights, in grams, of the apples grown this year follow the
distribution N(182, 20?). 72% of these apples have a weight more than w grams.

(c) Find the value of w. [3]
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5 Company A produces bags of sugar. An inspector finds that on average 10% of the bags are
underweight.

10 of the bags are chosen at random.

(a) Find the probability that fewer than 3 of these bags are underweight. [3]

The weights of the bags of sugar produced by company B are normally distributed with mean 1.04 kg
and standard deviation 0.06 kg.

(b) Find the probability that a randomly chosen bag produced by company B weighs more than
1.11kg. [3]
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81% of the bags of sugar produced by company B weigh less than wkg.

(c¢) Find the value of w. [3]
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7  The times, in minutes, that Karli spends each day on social media are normally distributed with
mean 125 and standard deviation 24.

(a) (i) On how many days of the year (365 days) would you expect Karli to spend more than
142 minutes on social media? [5]

(ii) Find the probability that Karli spends more than 142 minutes on social media on fewer than
2 of 10 randomly chosen days. [3]
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(b) On 90% of days, Karli spends more than ¢t minutes on social media.

Find the value of ¢. [3]
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4 A mathematical puzzle is given to a large number of students. The times taken to complete the puzzle
are normally distributed with mean 14.6 minutes and standard deviation 5.2 minutes.

(a) Inarandom sample of 250 of the students, how many would you expect to have taken more than
20 minutes to complete the puzzle? [4]
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All the students are given a second puzzle to complete. Their times, in minutes, are normally
distributed with mean u and standard deviation o. It is found that 20% of the students have times less
than 14.5 minutes and 67% of the students have times greater than 18.5 minutes.

(b) Find the value of u and the value of o. [5]

© UCLES 2023 9709/51/M/J/23 [Turn over

www.pastpaperpenguin.com



8

5  The lengths of the leaves of a particular type of tree are modelled by a normal distribution. A scientist
measures the lengths of a random sample of 500 leaves from this type of tree and finds that 42 are less
than 4 cm long and 100 are more than 10 cm long.

(a) Find estimates for the mean and standard deviation of the lengths of leaves from this type of tree.

[5]
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The lengths, in cm, of the leaves of a different type of tree have the distribution N(u, 62). The scientist
takes a random sample of 800 leaves from this type of tree.

(b) Find how many of these leaves the scientist would expect to have lengths, in cm, between yu — 20
and u + 20. (4]
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6  The lengths of female snakes of a particular species are normally distributed with mean 54 cm and
standard deviation 6.1 cm.

(a) Find the probability that a randomly chosen female snake of this species has length between
50 cm and 60 cm. (4]
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The lengths of male snakes of this species also have a normal distribution. A scientist measures the
lengths of a random sample of 200 male snakes of this species. He finds that 32 have lengths less than
45 cm and 17 have lengths more than 56 cm.

(b) Find estimates for the mean and standard deviation of the lengths of male snakes of this species.

[5]
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5 (a) The heights of the members of a club are normally distributed with mean 166cm and standard
deviation 10 cm.

(i) Find the probability that a randomly chosen member of the club has height less than 170 cm.
(2]

(ii) Given that 40% of the members have heights greater than /4 cm, find the value of & correct
to 2 decimal places. [3]
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(b) The random variable X is normally distributed with mean y and standard deviation o.

Given that ¢ = %u, find the probability that a randomly chosen value of X is positive. [3]
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