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1. Suppose that E(X)=5 and E[X(X -1)]=27.5 Whatis (10%)
@ EX*)? (b) V(X)?

2. Compute the following binomial probabilities directly from the formula for b(x;n,p). (10%)
(a) b(3;8,06) (b) PB<X<5) when n=8 and p=0.6

3. The flow rate y(m’ / min)in a device used for air quality measurement depends on the pressure drop x
(inch of water) across the device’s filter. Suppose that for x values between 5 and 20, the two
variables are related according to the simple linear regression model with true regression
liney =-0.12+0.095x. (20%)

(a) What is the expected change in flow rate associated with a 1-inch increase in pressure drop?
(b) What change in flow rate can be expected when pressure drop decreases by 5 inches?

(c) What is the expected flow rate for a pressure drop of 10 inches?

(d) Suppose that the standard deviation of the flow rate is o, =0.025 m’ /min, and consider a

pressure drop of 10 inches. What is the probability that the observed value of flow rate will
exceed 0.835m° /min ?
4. A random variable X is distributed with the following gamma density with parameter (o = 40,f3).
(20%)
@)= B 550, a0, f>0
x" e x20, x>0, 8>
fX(x,a,ﬂ) I..(a)ﬁﬂ 3 E] )8
A random sample of size 10 from the above density resulted in a sample mean of 82. Calculate the
maximum likelihood estimator of 8 based on these observed data.
5. The moment generating function of a gamma random variable ¥ (density function shown in problem
4) can be expressed by the following equation.  (20%)
my(t)=(1-pty™ for 1<1/8.
The exponential distribution is a special case of the gamma distribution with & =1. Prove that the sum
of n independent identically distributed exponential random variables with a common parameter 3 is
a gamma random variable with parameters & =n and 3 .
6. A random sample of size n = 100 is taken from a population with unknown mean p and standard
deviationo =5 grams. The sample mean is ¥ = 28.4 grams. Conduct the hypotheses test Hy:p230,
H, : <30 atlevel of significance o = 0.05. (20%)

Table of cumulative probability for standard normal distribution 7, (P(Z<z)=p)
z 1.05 1515 1.35 1.45

. 205 2.15 25 2.35 2.45
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