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(i)
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E(Y)=500(0.5) =250, and Var(Y)=500(0.5)0.5)=125
Since the sample size is sufficiently large,

>

Y ~ N(250,%] approximately by CLT

P(? <256)=0.998
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Most were able to follow the
routine to write down the
expectation and variance of Y.
However, half of them did not
show clear understanding of
sampling distribution and central
limit theorem in their subsequent
presentation of the solution. The
most common mistake is that
quoting CLT to write down

Y ~ N(250,125), which is
WRONG! It is the mean of samples
of large size may be considered as
normally distributed
approximately, not the individual
observation.

Other common mistakes include
forgetting to divide the variance by
sample size, or using a wrong
notation for the random variable of
sample mean.

(iii)

The probability in part (ii) included cases where some of the values can
be larger than 256, but the final average is still at most 256.

Many students were able to give
the correct reason though the
phrasing can still be improved. For
example many casually wrote
“probability in (i) is a subset of
probability in (ii)", which showed
understanding but failed to make
sense mathematically when it is the
collection of “events/outcomes™ in
one being subset of the other.
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Let Y be the random variable for the number of defective light bulbs produced by
Factory B.

Y~ B(30,p)
P(the batch is accepted)

=P(¥,=0)+P(¥, =1or2)P(¥,=0)
30

= ],r:'”(l—p)30

0
+I310JP(1 p)” +(320 } P’ (lp)ﬂ(}{)ﬂ P (1-p)”
=(1-p)" +|30p(1- ) +435p* (1-p)™* |(1- )"

=(1-p)" +30p(1-p)” +435p* (1-p)™

(iv)
Let U be the random variable for the number of defective light bulbs produced by
Factory A.

Let V be the random variable for the number of defective light bulbs produced by
Factory B.

U~B ]2005,L
200

V ~B(1200,0.007)

P(1 bulb from B is defective| there is exactly one defective bulb)



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”



Danyal Education
“A commitment to teach and nurture”

Q3
(1) Assume that the:

e weights of the 5 people chosen are independent of each other

e sample is chosen randomly.
(i) P(X =1)<P(X =2)
and P(X =2)>P(X =3)
‘Cp(1-p)' <°C,p*(1-p)

and °C,p’(1-p) >°Cp’(1-p)’

Since (1-p)>0and p >0,
1-p<2p and 1-p>p
p>3 and p<i

s.t<p<t (shown)

(i1i) x =1.965 (from GC)
Since n=35, np=1.965= p=0.393

(iv) X ~ B(5, 0.393)

P((X, 24)n (X, > X))

=P(X, =4)P(X, <3)+P(X, =5)P(X, <4)
=0.0724(0.91823) +(0.00937)(0.99063)
=0.0758 (3 sf)
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