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Note: answers are after the last question.

Question 1

At A factory, A the mean number of accidents per year is 32. At factory B, the records of Numbers
of accidents before 2018 have been lost, but number of accidents during 2018 are 21. It is known
that the number of accidents per year can be well modelled by Poisson distribution. Use an
approximating distribution to test at 2% significance level whether the main number of accidents
at factory B is less than at factory A. [6]

Question 2
All the seats on a certain daily flight are always sold. The number of passengers who have bought
seats but fail to arrive for this flight on a particular day model by distribution B(320,0.005).

(i) explain what the number 320 represents in this context. [1]
(ii) the total number of passenger who have bought seats but fail to arrive for 2 randomly chose
days is denoted by X. Use a suitable-approximating distribution to find P(2<X<6) [3]
(iii) Justify the use of your approximating distribution. [2]

After some changes, the airline wishes to test whether the main number of passengers per day
who fail to arrive for this flight has decreased.

(iv) During 5 Randomly chosen days, a total of 2 Passengers failed to arrive. Carry out the test at
the 2.5% significance level. [4]

Question 3
On average 1 in 150 components made by certain company are faulty. The random variable X
denotes the number of faulty components in a random sample of 500 components.

()Describe fully the distribution of X. [1]
(i)state a suitable approximating distribution. Justify the reason for the same. [2]
(ilijuse your approximating distribution to find the probability that sample will include at least three
faulty components. [3]
Question 4

Kayoni makes typing mistake while typing a research paper. On an average, she wrongly type 3
words out of 200 words that she types. Let X denotes words that are wrongly typed.
a. Write a suitable distribution to calculate the probability of wrongly typed words in a research

paper of 3000 words. [1]
b. Find the probability that she types exactly 52 wrong words while typing the entire research
paper. (2]

c. She realises that if she uses a different keyboard, she makes more mistakes while typing and
her speed decreases. Use suitable approximation to check the probability of her typing more
than 52 wrong words. [3]

Question 5

A random variable X follows a Poisson distribution such that X~Po (37). Show why this distribution
can be approximated to Normal distribution.

a. Write the equivalent Normal distribution. 1]

b. Find the probability of X having minimum value of 25 using Normal distribution with end correction. [2]

Question 6

The number of radioactive particles emitted per 150 minute period by some material have
a poison distribution with mean 0.7

(hfind The probability that at most 2 particles will be emitted during the randomly chosen

10 hour period. [3]
(ilFind in minutes the longer time period for which the probability that no particle are
emitted is at least 0.99. [5]

1 www.shreejiedu.online



http://www.shreejiedu.online

N\

Poisson’s distribution Prepared by - Priti Shethia Shreeji Education

Question 7

The number of orders arriving at a shop during an 8 hour working day is modelled by the
random variable X with distribution Po(25.2)

(@) State two assumptions that are required for the Poisson model to be valid in this

context. [2]
(b) ()Find the probability that the number of orders that arrive in a randomly chosen 3
hour period is between 3 and 5 inclusive. [3]

(ilFind the probability that, in 2 randomly chosen 1 hour period, exactly 1 order will
arrive in one of the 1 hour periods, and at least 2 orders will arrive in the other 1 hour
period. [4]
(c) The shop can only deal with a maximum of 120 orders during any 36 hour period.
Use a suitable approximating distribution to find the probability that, in a randomly
chosen 36 hour period, there will be too many orders for the shop to deal with.  [3]
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