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Q1. Suppose that a large box of apples contains 10% spoiled apples. If a sample of 5 apples is tested (assume a binomial distribution):

1. What is the probability to observe at least one spoiled apple?

2. What is the probability to observe more than 3 spoiled apples?
3. What is the expected value of the number of spoiled apples among the tested ones? 
Q2. Suppose that milk production per cow per day in a modern farm of 1000 dairy cows is normally distributed with mean of 40 and variance of 64: 
a) What is the probability that milk production per day of a cow in this farm is between 20 and 50 kg?
b) How many cows in the farm produce more than 56 kg of milk per day?

c) How many cows should the manager of the farm cull if he wants to keep only the cows producing more than 30 kg of milk per day?
Q3.  Let X be a normally distributed random variable with mean 80 and variance 100.

· Find the probability that X is greater than 60.

· Find the probability that X is between 65 and 85.

· Find the 25th and the 90th percentiles for X.

· If a sample of size 16 is drawn from the population of X values, describe the sampling distribution of the sample mean and the sample variance.

· What is the probability that the sample mean is larger than 90?

· Find the 25th and 75th percentiles of the distribution of the sample mean.

Q4. Suppose that the slaughter weight of Awassi lambs in the West Bank has a normal distribution with mean of 45 kg and a variance of 100. A random sample of 10 lambs was taken from the population:
a) What is the probability that the slaughter weight of a single lamb from the population exceeds 55 kg?

b) What is the probability that the mean of the sample falls between 25 and 50 kg?

c) What is the probability that the mean of the sample will exceed 55 kg?

d) Suppose that the observed mean of the sample was 55 kg, test the hypothesis that the mean slaughter weight of Awassi lambs in the West Bank is larger than 45 kg.
e) Do part d) assuming that the variance is unknown and the observed sample variance was 150. 

