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1. A leisure club offers a choice of one of three activities to its 150 members on a Tuesday evening.
The manager believes that there may be an association between the choice of activity and the age
of the member and collected the following data.

Activity Badminton | Bowls Snooker

Age a years
a <20 9 3 3 1S
20 < a < 40 10 10 14 3%
40 <a <50 16 15 5 36
50 < a < 60 15 13 1 39
a > 60 4 19 3 26
total Sy 60 36
(a) Write down suitable hypotheses for a test of the manager’s belief.
(1)
The manager calculated expected frequencies to use in the test.
(b) Calculate the expected frequency of members aged 60 or over who choose snooker,
used by the manager.
1)
(c) Explain why there are 6 degrees of freedom used in this test.
(2)
The test statistic used to test the manager’s belief is 19.583
(d) Using a 5% level of significance, complete the test of the manager’s belief.
(2)

0Ho - The choice of activity and age of member ave not associoted
H, * The choice of mwiw and oge of memher ave associated

b) tota) for snooker : 3+1U+S5+tl+3 =36
dotal of A 260 : 331943 = 26
1ota]) members : 150

36x26

expected frequency * —=-= = 6.24

P 6 1 8 6 7 A 0 2 1 2



Question 1 continued

c) expected values:

badminton

bow|s Snooher
o< 20 S—‘%‘l} = 5.4 %}5':6 3‘;‘5‘(;5 3.4 & <5
20¢ a < 40 5_"_"‘3363- = 12.2% 6?;‘34”3.6 Lf}%:: 3.16
4yo¢ a < SO -silg"d“-;n.% ‘_"’;‘T“-sm.q 3'2%0—: .64
50¥a < 60 e = .0y S9x8 o5 ¢ 6_0,_’%’ 5.6
a%60  Ed% - aq36  OFF.i04 2y

The a<20 and 200 <Yp row$ need to be merged 30 that the expected
valuesS ave all 5. The table will then nhave Y row? and 3 columns .

(4-1)(3-1) =(3)(2)
=6

d) critical value for 6 degrees of freedom at 5% s.L. =12.542
19.583 >12.592

:. Roject Ho . The manager's belief S Supported.

(Total for Question 1 is 6 marks)
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2. A spinner used for a game is designed to give scores with the following probabilities
Score 1 2 3

1 1 2
Probability % 1

—
S
[a—
S
W |
—
e

The spinner is spun 80 times and the results are as follows

Score 1 2 3 4 6

Frequency 15 4 12 41 8

Test, at the 10% level of significance, whether or not the spinner is giving scores as it is
designed to do. Show your working and state your hypotheses clearly.

(7)
Ho @ Spinmer iS giving Scores as it IS designed o do .

H, : Spinner is not giving Scores as it is designed o do.

Score ( 2 3 Y 6
0. IS y 12 4| 8
B, |80xiy =24 |goxk =8 8 |80r%:32 3

2

Q-8 | 3375 2 R R
E

0-€; 2

E(‘E— = q.90625
2 9.9

V= §-]

= 4

critical volwe at 10%, s.L. for 4 degvees of freedom: 7.779

9.1 > 7.779

Reject Ho. The Spinner is not giving Scoves as it e dos:'gnoc? to.
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Question 2 continued

(Total for Question 2 is 7 marks)
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3. Andreia’s secretary makes random errors in his work at an average rate of 1.7 errors

every 100 words.

(a) Find the probability that the secretary makes fewer than 2 errors in the next 100-word
piece of work.

(2)
Andreia asks the secretary to produce a 250-word article for a magazine.

(b) Find the probability that there are exactly 5 errors in this article.
(2)

Andreia offers the secretary a choice of one of two bonus schemes, based on a random
sample of 40 pieces of work each consisting of 100 words.

In scheme A the secretary will receive the bonus if more than 10 of the 40 pieces of work
contain no errors.

In scheme B the bonus is awarded if the total number of errors in all 40 pieces of work is
fewer than 56

(c) Showing your calculations clearly, explain which bonus scheme you would advise the
secretary to choose.

(©))

Following the bonus scheme, Andreia randomly selects a single 500-word piece of work from
the secretary to test if there is any evidence that the secretary’s rate of errors has decreased.

(d) Stating your hypotheses clearly and using a 5% level of significance, find the
critical region for this test.

)
0) let Xz no. of errors in 100 words
X~Po (1:7)
P(X<2) = P(X<1)

RN (=l
e ( }e ) T e ( o()
0.3105¢ + 0.1826%3
0. 49324
L 0.493 | (ssp)

[1]

[{}

b) Y= no. of ervors in 250 words

mean = 1.7 ",2—3%
:y.2%
YaPo (4.25) S
p(y=5) = e *¥( - )
=0.16482
2 0.165 (3sf)
6
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Question 3 continued
c) scheme A : A~B (4p,e”"")
P(A>10) = |- P(AS$10)
|- 0. 900%Y
= 0.09956
2L 0.0%96 (3sp)
B~Po (1.7 x %0)
B~Po (63)
P(B<S6)= P(B<SS)
< 0.06013

stheme B :

0.-0496 >0.0611 - tne secretery should choose Scheme A

S
d) v1e B g

Ho: Acs 8.5

H,: A < 8.5

let E = no. of errovs in 500 words
E~Po (8.5)

5%, S.L. & one tailed test

=> from table

P(E €3) = 0.030]
P(E£2Y)= 0.074y

< critical region : Es3

7
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 13 marks)
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. The discrete random variable X has probability distribution

x 301 2| 4
. 7 | 7
= — — r
V430 30 4

where ¢ and r are probabilities.

(a) Write down, in terms of ¢, P(X < 0)

1)
7

(b) Show that E(X?) = 13 +13q + 16r

(2)
Given that E(X?) = E(X?) + E(6X)
(c) find the value of ¢ and the value of r

)
(d) Hence find P(X® > X2+ 6X)

“4)

Q) P(x0) =p(x=-3)+4P(X=~()
J
= 1‘1 30

,
b E(x?) = (-3)%(q) # (-1)3(¥6) + (1) (F0) + 2°(q) + 47y

13¢ + +16r
l‘i,+ 30

1S l?q-ll6r

) E(6X):= 6F (X)

= 6[-3q+ (Fo) +Fo* 2q+ % ]
=6 (-qtH4r)
=-6q + 24r

E(X2+6X) = E(X®)t E(6X)
z —‘% +13g116%F -6 g *24r
sqE o+ T1¢ * HOY

E(x?) s (-3)%q + (-03(Fa) + 1)3(F6)+(2)%q +(4)%r
= -27q t8q t 64v
= -19 (t-lG‘H

€+ Tq +HOT = ~|9g+6kr
26q - 24r +75 =0 — 0

i R 00O
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Question 4 continued
q+ ?;’LO t ?}5 tgir= |
2qtrvr = '3—3%

r<%-29 — @

substitute ) into .
| -
164 - 2;! (30 -2¢) +75 =0

38¢
260~ 30 *t '-i?q * 75 "(:85
g s
g %
- , -
r=4& -2(¢
L L
=S
%:2# , r=¢

d P(x3>X*+6X) = p(x:-x*-6x>0)
sP(x(X*-X-6)>0)
=P( x(X-3)(Xt2)>0)

c2<X<G orv >3

'2 3

s L
=39t Y

w

-
-

N
T g

=gk

-
-

w
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Question 4 continued
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(Total for Question 4 is 14 marks)

QORI
CRRRKS
%S
5%

XL

S
Sototeloteteotetels

¢
3%
boles

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS
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