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b Both the sample mean and the sample variance equal 1.43 correct to three significant figures. The
mean is close in value to the variance, which supports the choice of a Poisson distribution as a
model.

¢ Estimate 4 =1.4 from the data, so X ~ Po(1.4)

-1.4 3
P(X=3)= % ~0.1128 (4 dp)

2 a Let X be the number of cars passing the checkpoint in a 5-minute period.

Zﬁ? Tx0+21x14+30x2+41x34+36x4+29x5+21x6+11x7+4x8

=364
Zf 7+21+30+41+36+29+21+11+4
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_7><0 +21><1?'+30><22+41><32+36><42+29><52+21><6?'+11><7?'+4><82_3‘542

7+21+30+41+36+29+21+11+4
=3.5604

b Both the sample mean and the sample variance equal 3.6 correct to one decimal place. The mean is
close in value to the variance, which supports the choice of a Poisson distribution as a model.

¢ Estimate A =3.6 from the data, so X ~ Po(3.6). Required value must be found using a calculator:
P(X <£2y=0.3027 (4 d.p.)

d From the data, the relative frequency of obtaining no more than 2 cars in a 5S-minute period is:
7+21+30 58

200 200
which is close to the value calculated in part ¢ and so further supports the choice of model.

=0.29

3 a Let X be the number of flaws in a piece of cloth.

Zﬁ? E8x0+19x14+28x24+25%x3+19x4+11x5+7x6+3x7

Zf 8+19+28+254+19+114+7+3
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_8><02+19x12+28x22+25x32+19><42+11><52+']’x62+3><72
8+19+284+254+19+114+7+3

=2.867 3dp)

—2.8667%

=2.899 (3 dp)
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3 b Both the sample mean and the sample variance equal 2.9 correct to one decimal place. The fact
that the mean is close in value to the variance supports the choice of a Poisson distribution as a
model for flaws in a piece of cloth.

¢ The sample of only 120 pieces of cloth will be unreliable for estimating a proportion (especially of
extreme values) for a much larger sample. The fact that all of the 120 pieces sampled had fewer
than 8 flaws should not be taken as meaning that it is impossible, just rare, for a piece of cloth to
have 8 or more flaws and scaling up to give an estimate of 0 out of 10 000 would not be advisable.

d Estimate A =2.9 from the data, so X ~ Po(2.9). Required value must be found using a calculator:
PX =8)=1-PX<T)
=1-0.9901

=0.0099 (4 d.p.}
So there would be an estimated 99 pieces with at least 8 flaws.

Challenge
EX)=Y xP(X=x) definition of E(X)
L] —-Aqx
=>'x i f’ given distribution
x=0 x:
g -1 1qx
=0+ er f’ splitting off first term (0)
x=1 X2
=¢*y xﬂ; taking out factor ¢™*
x=1 X2
L4 x-1
= e"‘z }b( A N cancelling common factor x in summation
x=1 x—=
=¢'A) /11 relabelling with r = x —1
r=0 r:
=e¢ *Aeh) known expansion e* = A
r!
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Challenge (continued)
Var(X) = E(X?) - (E(X))’ definition of Var(X)
=Y X’P(X =x)-(E(X))’ definition of E(X?)
0 -Aax
=>x eA A’ given distribution
pors x!
0 e—ﬂix
=0+ sz — A’ splitting off first term
oy x!

taking out factor e * and rearranging

_ e_iz(x(x -4 n XA j_ yE expanding

- 0 //LA—Z © lx—l ) )
=e* (lzz +A) - |- A? cancelling common factors summation terms

:ei(ﬂz ﬂ" + A i'j—iz relabelling withs =x -2, r=x-1
s=0 AR r=0 r
e *(A%* + ") - A7 known expansion e* = »_ /1'
r!
=A
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