
Math 30530 — Introduction to Probability

Quiz 5 – Friday November 30, 2012

Solutions

Fully grown Indiana grass snakes have a length that is normally distributed with mean 20cm
and variance 16cm2 (with the length of different grass snakes being independent of each other).

1. For what length ` is it correct to say that 85% of all fully grown Indiana grass snakes have
length at least `?

Solution: Let X be he length; X ∼ N (20, 16). We want x so that Pr(X > x) = .85. This is
the same as Pr(Z > (x − 20)/4) = .85. From a standard normal table, Pr(Z < 1.04) = .85,
so by symmetry Pr(Z > −1.04) = .85. So we want (x− 20)/4 = −1.04, or x = 15.84.

2. The Potawatami Zoo has 9 fully grown Indiana grass snakes. What is the probability that
the average length of these 9 snakes is at least 18cm?

Solution: Let X1 be the length of the ith snakes; each Xi ∼ N (20, 16), and the Xi’s are
independent. So X1 + . . .+X9 ∼ N (9× 20, 9× 16) = N (180, 144) (note that this is an exact
statement, not requiring Central Limit Theorem). We want to know about the average of
the 9 lengths, which is (X1 + . . . + X9)/9 ∼ N (180/9, 144/81) = N (20, 16/9). We want the
probability that this is at least 18, which is Pr(Z > −1.5) = .9332.
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