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. 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 1535 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 | 40.70 r 17.45 | 6.73 S

(a) Calculate the value of » 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
(2)

(a) Use X~ BL40,0.08)

r=125%xP(X=2) =33.0% to2dp r ]
s =126 x P(X295)
T129¥ (1-P(Xa))=2.63 todp s A
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Question 1 continued

(b) Hypotheses
Ho: B(40,0.04) is a. Suitable model
Hy: B(40,0.04) is not a Suitable model
= Since the expected frequency of x= S is below 5, we combine cells 4and 5

Use to gt owr test statistic:
1 2 1 1 2
’3‘_5_ + 3_5_+ sl.‘.z_l .|.1i. =125
2442 403} 2307 14s 236

x= 9.352
dof=5-1=4
Get {rom

Y4 (57)=9.488
Since 9.352 29,488 owr test stabstic fallsin the critical mgion. Sufficient evidenc to veject Ho, the Model
is Mot suitable

) 1x35¢2x38¢3%22¢4x10¢ 5x § = 0.048¢
126x 40

7. P:0.0484

T
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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, 4, checked in by Alex during a 30-minute period can be
modelled by a Poisson distribution with mean 16, where R and 4 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.
(2)

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.

C))

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.

)
(@) hot  R~Pa(28)
PCR223) = 0.851% — 0.862 4o 35

(b) R~ Po(18) | A~ Po(16)
Y=R+A — since they'e independent Y~ Pol44) ¥
P(¥=42)=0.05866— 0.0581 to 3sf A

(© N -2 30min, Y~Po(44). X 60min, X~ Po(88)
P(less than 80 pascengers checked in) = 0.183
E - #of 60-min periods with fewer thon 80 passenqers checkedin define voriable

E~B(150,0.183) = =150x0.183=23.48 meon=p
E~Po(23.48)
P(E225)=1-P(ES24)

=1-0.29021

=0.308 to 3sf

P 6 6 7 91 RRAO0G6 1 6



Question 2 continued

tas x3= ] riod

VAL V00 A 7
Turn over »
P 6 6 7 91 R R A 0 7 1 6 urnove



X
%%

X
Ssess
%!
2
35
XXX

%
-
XXX

%
o
X
%%

82
SRS
Soteetete
QRIS

bt

bt
bt

020

<
X
2
KBE
doSoteded
KBS
oo totatetototetetete!
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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

x -3 -2 -1 0 2 5
P(X = x) 03 | 015 | 01 | 015 | 01 | 02

(a) Find E(X)

1)
Given that Var(X) = 8.79
(b) find E(X”)
(2)
The discrete random variable Y has probability distribution
y -2 -1 0 1 2
P(Y=y) 3a a b a c
where a, b and c are constants.
For the random variable Y
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 7=3W — 8
(d) Calculate P(W > T)
4)

for and
E(X)=TxP(x=2)
E(x*)= Tx*PCx=%)
var (x) = E(x)-[Erxn®

(&) E(X)=-3(0.3) - 2€0.15) =\ (0.1Y 4 0(0.15) +2.(0.1) + 5(0.2)
=04

(b) Var(X)= 8.39 = E£(x*) - Cecxy)*

8.4 Ex)-[-0.1)"
E(x")= 8.8

P 6 6 7 91 RRAO01T 01 6



Question 3 continued

(¢) 9 -2 -9 0 1 2
vy 4+ 1 1 0 1 4
P(Y={) 3o | «a b a ¢

P(YS0)=4a4b=0.35 ¢
EMY)4(30)+ o+ a+ 4C = 190+ 4C
E(Y%3)= E(Y*) ¢3:=5
140+ 4Ct3:<5
140 +4c=) Eq2
We know that 2ZP(y=y)=1
2. 1= S5a+btc  Eq3

b=0.35-4a
4c=2-140.- €= 0.5-3.50
o ond b into g3
1= 5a+0.15-40+0.5-3.5a
2.50= 0.2 b=0.35- 4(0.)) €=0.5-3.5(0.1)
a=0.1 b=0.35 c=0.\5

(d W=Y-%, T=3w-§8
P(W>T)=P(W>3W-8)
=P(8>2W) =P(W<4)
=P(Y-X<4)
P(Y-X< 4)=1- (P(combinations when - x>4)
: 1".-Pfx='3)"?(‘l=1\* P(X=-3)%P(Y=2)+ P(x=-2)x P(¥Y=2)]
=1-[0.3%0.140.3%0.15 +0.15%0.15)
£4-0.0135
P(W<T)=0.9025

11
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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

(a) 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.
“4)

2
. (0-E) . .
Given that ZT =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)

we celculake the like this:

Tote! _ %o get the [; of this,we cakulate
ol b lase __fow total x column total
&i* " grond total

¢ d | ced

(a) For

Te beced . (a+b)(a+c)
otal|orc| bedfashretd . hereit woud be ;= =

Nora
(et E:
B C S |total
154 a b-e e a+b
a5-35 | (¢ d-59 59 | c+d
total | a+c [b+d-e-59| e+59 |adb+cd
(aic)(c+d)
o+b+c +d
Ozc: expand _
' 7
0-F= c.@ic)crd)  GLibCe st - pe-ad ¢t e
atbrced - athtc+d
bc- ad

a+b+c+d

14
— RO 0 O 0 0 O A 0
P6 6 7 91 RRAUO0I1 41 86



Question 4 continued
(b) Hypotheses
Ho: There is no association between the a.ge of 0 person and themain type of investment they have
Hy : There is an association between the a.ge of & person and themain type of investment they have
For the formula for is:

DoF = (3-0(2-1)
=2
(et the from
Y3 (57)=5991 <9 62
- Reject H,y. There is evidence of anassociation between the age of the person awnd the mawa type of
nvestment they have.

T



Question 4 continued

(Total for Question 4 is 7 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS

16
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