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Binomial Distribution Test 3

Q1

(@)

Assumptions

e The probability of a randomly chosen glass stone being chipped is constant.

o  Whether a glass stone is chipped or not is independent of that of any other glass
stones.

(ii)
X ~B(361,p) TR
P(X <2)=0.90409
Using GC,
p =0.00300
Intersection
¥=0.003 ¥=0.90409
(i)

P(X >2)=1-P(X <2)=1-0.90409=0.09591
Let Y be number of boxes with more than 2 chipped glass stones, out of 20 boxes.
Y ~ B(20,0.09591)
P(Y> 5) :I—P(YSS)
=1-0.9907736392
=0.0092263608
~0.00923

(iv)
Let 4 be the number of rejected batches, out of 50 batches.
A~ B(50,0.0092263608)

E(4)=50(0.0092264)=0.46132
Var( 4) =50(0.0092264)(1-0.0092264) = 0.45706

Let M| =4 +...+ A4,

Since n =20 is sufficiently large, by CLT,

M, ~ N(20x0.46132, 20x0.45706)
=N(9.2264,9.1412)  approximately

Let M, =4, +...+ 4,

Since n =32 is sufficiently large, by CLT,

M, ~ N(32x0.46132, 32x0.45706)
=N(14.76224, 14.62592)  approximately

Let T =10M, +20M,

T ~ N(10(9.2264) +20(14.76224), 10%(9.1412) + 20° (_14.62592))

=N(387.5088,6764.488)  approximately

Hence

- P(T>250)=0.952729 ~ 0.953
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