
Probability and Statistics

Grinshpan

Problems on CLT

1. An archer hits the target with probability 3/4. What is the chance of him hitting the target at least
885 and at most 930 times in 1200 shots? What is the chance of him hitting the target at least 870
times in 1200 shots?

2. The probability of a newborn being male is 0.515 (suppose). Find the probability that among 10000
newborns there are more boys than girls.

3. How many times should a fair coin be tossed so that, with probability 0.95, the frequency of heads falls
within 0.1 of 1/2?

4. The probability that a light bulb would last at least 1000 hours is 1/3. Estimate the probability that
at least 580 out of 1800 bulbs would last at least 1000 hours (each).
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7. Let X1, . . . , X1200 be i.i.d. random variables, uniformly distributed in [0, 1]. Check that with a
probability of about 0.98, their sum is in the interval (576.7, 623.3).

8. Estimate P (χ2
100 > 127.6), where χ2

100 is a chi-square random variable with 100 degrees of freedom.

9. A drunkard executes a random walk in the following way: Each minute he takes a step north or south,
with probability 1/2 each, and his successive step directions are independent. His step length is 50 cm.
Use the central limit theorem to approximate the probability distribution of his location after 1 hour.
Where is he most likely to be?

10. Answer Problem 9 under the assumption that the drunkard has some idea of where he wants to go, so
that he steps north with probability 2/3 and south with probability 1/3 .


