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Questions
Question T4 Q1

1. Helen believes that the random variable C, representing cloud cover from the large data
set, can be modelled by a discrete uniform distribution.

(a) Write down the probability distribution for C.

(b) Using this model, find the probability that cloud cover is less than 50%

Helen used all the data from the large data set for Hurn in 2015 and found that the
proportion of days with cloud cover of less than 50% was 0.315

(¢) Comment on the suitability of Helen’s model in the light of this information.

(d) Suggest an appropriate refinement to Helen’s model.
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Question T4 Q2

3.

In an experiment a group of children each repeatedly throw a dart at a target.
For each child, the random variable H represents the number of times the dart hits the
target in the first 10 throws.

Peta models H as B(10, 0.1)

(a) State two assumptions Peta needs to make to use her model.

(b) Using Peta’s model, find P(/7 = 4)

For each child the random variable F represents the number of the throw on which the
dart first hits the target.

Using Peta’s assumptions about this experiment,

(c) find P(F = 5)

Thomas assumes that in this experiment no child will need more than 10 throws for the
dart to hit the target for the first time. He models P(F" = n) as

PF=m=00l+n-1)%a

where ¢ is a constant.

(d) Find the value of a

(e) Using Thomas’ model, find P(F = 5)

(f) Explain how Peta’s and Thomas’ models differ in describing the probability that a
dart hits the target in this experiment.
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Question T4 Q3

4. Magali is studying the mean total cloud cover, in oktas, for Leuchars in 1987 using data
from the large data set. The daily mean total cloud cover for all 184 days from the large
data set is summarised in the table below.

Daily mean total cloud cover (oktas) | 0 1 2 3 4 5 6 7
Frequency (number of days) 0 1 4 7 | 10 | 30 | 52 | 52
One of the 184 days is selected at random.

(a) Find the probability that it has a daily mean total cloud cover of 6 or greater.
Magali is investigating whether the daily mean total cloud cover can be modelled using a
binomial distribution.

She uses the random variable X to denote the daily mean total cloud cover and believes
that X ~ B(8, 0.76)

Using Magali’s model,
(b) (i) find P(X = 6)

(i) find, to 1 decimal place, the expected number of days in a sample of 184 days
with a daily mean total cloud cover of 7

(c) Explain whether or not your answers to part (b) support the use of Magali’s model.

There were 28 days that had a daily mean total cloud cover of 8
For these 28 days the daily mean total cloud cover for the following day is shown in the
table below.

Daily mean total cloud cover (oktas) | 0 1 2 3 4 5 6
Frequency (number of days) 0 0 | 1 2 1 5 9

(d) Find the proportion of these days when the daily mean total cloud cover was 6 or greater.

(e) Comment on Magali’s model in light of your answer to part (d).
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Question T4 Q4

1. (a) State one disadvantage of using quota sampling compared with simple random
sampling.

(M
In a university 8% of students are members of the university dance club.
A random sample of 36 students is taken from the university.
The random variable X represents the number of these students who are members of the dance club.
(b) Using a suitable model for X, find
(iy P(X=4)

(i) P(X = 7)
(3)

Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can
dance the tango.

(1)
A random sample of 50 students is taken from the university.

(d) Find the probability that fewer than 3 of these students are members of the
university dance club and can dance the tango.

(2)
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Question T4 Q5

6. The discrete random variable X has the following probability distribution

X a b c

P(X=x) log, a log, b log, ¢

where
* g, b and c are distinct integers (a < b < ¢)

» all the probabilities are greater than zero
(a) Find

(1) the value of g

(i1) the value of b

(iii) the value of ¢

Show your working clearly.

()
The independent random variables X, and X, each have the same distribution as X

(b) Find P(X, = X,)
@)
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