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QUIZ 1
(40 MINUTES)
1. (30 points) There are 15 mugs in a store. Each of these mugs is sold in its own box. It is known that 4 of these mugs are defective but the defects cannot be seen when the mugs are in their boxes. If the first customer randomly picks 3 boxes, and Y is the number of defective mugs among these 3 mugs picked, find the following:

a. P(Y=1)
b. P(Y>2)
c. The mean of Y.
d. The variance of Y.



















2. (30 points) Assume that the probability density function of a random variable X is given by    
a) Find the value of c which makes f(x) a probability density function.
b) Find E(X).
c) What is P(≤ X ≤)?







































3. (20 points) Let X be a random variable. Show that
V(X) = E(X2) - E(X)2
















4.(20 points) Let X be a continuous random variable. Suppose h(x) is differentiable, its derivative evaluated at E(X)= μ satisfies  and the variance of X is small so that the distribution of X is largely concentrated on an interval of values close to μ. By using the first-order Taylor series expansion of h(x) about μ to approximate h(x), that is by using and the definition of variance, show that the variance of h(X) can be approximated as follows:




















