The Poisson distribution — 2021 A2

1. June/2021/Paper_9709/61/No.1

Accidents at two factories occur randomly and independently. On average, the numbers of accidents
per month are 3.1 at factory A and 1.7 at factory B.

Find the probability that the total number of accidents in the two factories during a 2-month period is
more than 3. [4]




2. June/2021/Paper_9709/61/No.5
On average, 1 in 75000 adults has a certain genetic disorder.

(a) Use a suitable approximating distribution to find the probability that, in a random sample of
10 000 people, at least 1 has the genetic disorder. [3]

(b) In a random sample of n people, where n is large, the probability that no-one has the genetic
disorder is more than 0.9.

Find the largest possible value of n. : 0
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June/2021/Paper_9709/62/No.7

Customers arrive at a particular shop at random times. It has been found that the mean number of
customers who arrive during a 5-minute interval is 2.1.

(a) Find the probability that exactly 4 customers arrive during a 10-minute interval. [2]

<

(b) Find the probability that at least 4 customers arrive duringg 2 1 nterval. [2]
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(c) Use a suitable approximatin ution to find the probability that fewer than 40 customers
arrive during a 2-hour i [4]
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4. June/2021/Paper_9709/63/No.1

The number of goals scored by a team in a match is independent of other matches, and is denoted by
the random variable X, which has a Poisson distribution with mean 1.36. A supporter offers to make
a donation of $5 to the team for each goal that they score in the next 10 matches.

Find the expectation and standard deviation of the amount that the supporter will pay. [5]




5.

June/2021/Paper_9709/63/No.5

Most plants of a certain type have three leaves. However, it is known that, on average, | in 10 000
of these plants have four leaves, and plants with four leaves are called ‘lucky’. The number of lucky
plants in a random sample of 25 000 plants is denoted by X.

(a) State, with a justification, an approximating distribution for X, giving the values of any parameters.

(2]

Use your approximating distribution to answer parts (b) and (c¢).

(b) Find P(X < 3). e q [2]

(¢) Given that P(X = k) =2P(X Q find k. [2]
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The number of lucky plants in a random sample of n plants, where n is large. is denoted by Y.

(d) Given that P(Y = 1) = 0.963, correct to 3 significant figures, use a suitable approximating
distribution to find the value of n. 13]



6.

March/2021/Paper_9709/62/No.4

On average, 1 in 400 microchips made at a certain factory are faulty. The number of faulty microchips
in a random sample of 1000 is denoted by X.

(a) State the distribution of X, giving the values of any parameters. [1]

(b) State an approximating distribution for X, giving the values of any parameters. [2]
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(¢) Use this approximating distribution to find each of the foll
(i) P(X = 4). o 2]
(i) P2 <X <4). [2]
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ating distribution to find the probability that, in a random sample of 700
ill be at least 1 faulty one. [3]
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