Probability and Statistics

Test 4

Fall 2005

NAME: ...

1 Let X,, X,,and X, be arandom sample from a Bernoulli distribution with
P(X =0)=0.4. Find P(X,+X,+X,<1).

2 Let X, and X, be a random sample of size 2 form the exponential distribution

with f(x)=e™ for x>0. Find the value of
P(max(Xy,X;)<2)=P(X;<2andX,<2).

3 Let X, and X, be a random sample of size 2 from exponential distribution with
parameter ¢. Find the moment generating function of Y = X; + X,. Recognize
the distribution of Y using the m.g.f. Also report it.



4 Let X; and X, be two independent random variables with respective means 4

and g, and variances 012 and 022. Prove the following by first principles.
(@  E[(Xi-m)(Xp—2)]=0

()  Var(Xy+X,)=of +0%.

5 Let X; ~N (10,32), X, ~N (20,42),and X, and X, are independent. Find the
moment generating function of Y = X; + X,. Also find P(Y > 40).



Let X; ~N (O, 22) and X, ~N (0,32). Assume X; and X, are independent.
Find the following:
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(b) P(xl2 > 20.096).

Let X;, X,,and X3 be three independent random variables with respective
means 1, 2, and 3, and variances 4, 9, and 16. Find the following:

@) E(xf).
(b)  Var(2Xy).
(€)  E(XiX2X3).

(d) Var(X1X2X3).



8 Let X,, X,,..., X, be arandom sample from N(40, 62). What is the

16
distribution of Y = )" X; . Find the constant ¢ such that P (Y <c)=0.9772.
i=L

9 Let X be arandom variable with mean 50 and standard deviation 14. Let X be
the sample mean of a random sample of size 49 from this distribution. Find

P(483>?s54).



