AMS 310: Survey of Probability and Statistics
Sample Test

1. Suppose we have a contimrous probability distribution
clg+4 f-4<z<0
Fo) = { (

0 otherwise

{a} Find the value of c.
{b) Find the cumulative distribution function F(x).
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2. Let X and ¥ be two discrete random variables with joint mass function
_jeBr+2y) ifr=1,239=123,
Hay) = { 0 otherwise

{a) Find the value of c.
{b) Find the marginal distributions fx (z) and fy (y).
{c) Are X and Y independent? Justify your answer.
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3. Let X be a continuous random variable having the probability density function

!2(1—:1) do<z <1,

otherwise.

flz) =

(a) Find the mean u and variance o2 of X.

{b) Determined the median (Ja, the third quartile €3, and the 92th percentile of X.
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4. Let W be a continnous random variahle with exponential distribution with parameter A = 2.

{a) Find the mean p and variance o2 of W.

{b) Prove that P{W > 5{W > 2) = P(W > 3).
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5. The age X of a typical subscriber to a eertaln newspaper is a pormal random variable with mean
pi = 35.5 years old and standard deviation o = 4.8 years. What is the probability that X is between
30 and 40 yvears old?
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6. Let X and ¥ be two confinious random variables with joint density function

flz,y) = i2+2y; HO0<o<l, O0<y<l
Y g otherwise
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7. The mean of a random sample of size n = 25 is used to estimate the mean of an infinite population
that has standard deviateion o = 2.4. Find the probability that the error will be less than 1.2,
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8. Let X1, X3,...,Xo5 be a random sample drawn from a normal population with {unknown) mean 4
and standard deviation 0.04. What is the probability distribution of the sample mean X7 Find the
probability that the sampie mean X will deviate from the true mean p by at most 0.027
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