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1. Flobee sells tomato seeds in packets, each containing 40 seeds. Flobee advertises that
only 4% of its tomato seeds do not germinate.

Amodita is investigating the germination of Flobee’s tomato seeds. She plants 125 packets
of Flobee’s tomato seeds and records the number of seeds that do not germinate in
each packet.

Number of seeds that do not germinate | 0 1 2 3 4 5 | 6 or more

Frequency 15 1 35 1 38|22 10 5 0

Amodita wants to test whether the binomial distribution B(40, 0.04) is a suitable model
for these data.

The table below shows the expected frequencies, to 2 decimal places, using this model.

Number of seeds that do not germinate 0 1 2 3 4 5 or more

Expected Frequency 24.42 1 40.70 r 17.45 | 6.73 S

(a) Calculate the value of r and the value of s

(2)

(b) Stating your hypotheses clearly, carry out the test at the 5% level of significance.
You should state the number of degrees of freedom, critical value and conclusion clearly.

(6)
Amodita believes that Flobee should use a more realistic value for the percentage of
their tomato seeds that do not germinate.
She decides to test the data using a new model B(40, p)
(c) Showing your working, suggest a more realistic value for p
)

(&) P(x=2) = 0 9b4.. wsing B(40, 0-04) on o
calcwlolor OR skahsncal tables
P(x25) = | —P(x=4)

| -0-97%...

0.0LI0 (3sp) O

X

(= 195 x P(X=1) = 125 %x O -Lbk.. = 33.0%

0]

S = 195 % P(x=25) = 115 x 0.0210 = 2-b3
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 10 marks)
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2. Rowan and Alex are both check-in assistants for the same airline.
The number of passengers, R, checked in by Rowan during a 30-minute period can be
modelled by a Poisson distribution with mean 28

(a) Calculate P(R > 23)
(1)
The number of passengers, A, checked in by Alex during a 30-minute period can be

modelled by a Poisson distribution with mean 16, where R and A are independent.
A randomly selected 30-minute period is chosen.

(b) Calculate the probability that exactly 42 passengers in total are checked in by
Rowan and Alex.
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<>
<
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The company manager is investigating the rate at which passengers are checked in.
He randomly selects 150 non-overlapping 60-minute periods and records the total number
of passengers checked in by Rowan and Alex, in each of these 60-minute periods.

(c) Using a Poisson approximation, find the probability that for at least 25 of these
60-minute periods Rowan and Alex check in a total of fewer than 80 passengers.

(4)

On a particular day, Alex complains to the manager that the check-in system is working
slower than normal. To see if the complaint is valid the manager takes a random
90-minute period and finds that the total number of people Rowan checks in is 67

(d) Test, at the 5% level of significance, whether or not there is evidence that the system
is working slower than normal. You should state your hypotheses and conclusion
clearly and show your working.

(4)
(0D R~ Po(A=18)
P(R=23) = |-P(Rc1T) put in calculalor oc uSe.
PX=2c) = e~ x AT
= 1-0-u% x

= 0352 O

(b)Y A~ P(X=16)and R~ PolA=128) then let:

S
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KRLHLS
L9

Y = total calls in 20 min) => Y ~v Po(A=au) O
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P(U=a1) = 0058+ O
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 11 marks)
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3. The discrete random variable X has probability distribution L

X -3 -2 -1 0 2 5

P(X = x) 03 | 015 | 01 | 015 | 0.1 0.2
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Given that Var(X) = 8.79
(b) find E(X°)
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The discrete random variable Y has probability distribution

y -2 -1 0 1 2
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P(Y = y) 3a a b a C SRIE,

where a, b and c are constants.

For the random variable Y

D
oo
KIS

P(Y¥<0)=075 and E(Y’+3)=5

(c) Find the value of a, the value of b and the value of ¢

()
The random variable W =Y — X where Y and X are independent.
The random variable T=3W -8

(d) Calculate P(W > T)
(4)

() €O = Zx-‘x P(X = x),

EMX)= -2x0-3 +-2x015 + -1x0| + 0%x015 + 1x0-] + Sx0 L

EX)= -01 ©

() VarlX) = E(x?) - (EX) O

E(x®) = 834 -(-0DN" = 88 0
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 12 marks)
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4. Charlie carried out a survey on the main type of investment people have.
The contingency table below shows the results of a survey of a random sample of people.

Main type of investment

Bonds Cash Stocks

25-44 a b—e e

Age
45-75 c d- 59 59 c+d

a+c orb+rc+d

(@) Find an expression, in terms of a, b, ¢ and d, for the difference between the observed
and the expected value (O — E) for the group whose main type of investment is Bonds
and are aged 45-75
Express your answer as a single fraction in its simplest form.

2 (4)
O-E
Given that Z% =9.62 for this information,

(b) test, at the 5% level of significance, whether or not there is evidence of an
association between the age of a person and the main type of investment they have.
You should state your hypotheses, critical value and conclusion clearly.

You may assume that no cells need to be combined.

3)

() € = (c+d)Q+¢) < for conhingency tables, E = fowtotal % col. toral
0G+b+C +d ® v overoll total

(see. annatokions on table. in Q)

0-€ - ¢ - Lerda+ro

~ volue obgerved n — Gt+b+C+d

the table

col+ cb+c*+cd-0Cc-¢c*-ad -dc @

o+b+c+ch

0-€ = cb-0d 0

o+rb+rc+ch
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Question 4 continued

(Total for Question 4 is 7 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS
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