
Mathemati
s 375 { Probability and Statisti
s ISolutions { Pra
ti
e Exam 2November 7, 2005I. If Y denotes the number of underage students who get 
arded, then Y is hypergeometri
with N = 10, r = 4, n = 5. So P (Y = 2) = �42��63��105 �II. By examining the form of the density fun
tion, we see that Y has a beta distributionwith � = � = 3. Hen
e:A) The 
onstant 
 must be 
 = 1B(3; 3) = �(6)�(3)�(3) = 5!2!2! = 30B) The varian
e is V (Y ) = ��(�+ �)2(�+ � + 1) = 3 � 336 � 7 = 128C) The 
umulative distribution fun
tion is the antiderivative F (y) of the density withF (�1) = 0 and F (+1) = 1. This isF (y) = ( 0 if y < 010y3 � 15y4 + 6y5 if 0 � y < 11 if y � 1D) This is Z :25:1 30y2(1� y)2 dy = F (:25)� F (:1) := :09496:III. The lifetime Y of a single swit
h has the exponential densityf(y) = � 12e�y=2 if y > 00 otherwiseA) The probability that a single swit
h fails during the �rst year is the same as theprobability that its life is less than 1:P (Y < 1) = Z 10 12e�y=2 dy = �e�y=2j10 = 1� e�1=2 := :3935B) The probability that at most 30 out of 100 of these swit
hes will fail in the �rst year is
omputed by the binomial probability formula (sin
e we assume the swit
hes operateindependently): 30Xy=0�100y �(:3935)y(:6065)100�y:1



IV.A) Let Y be the weight of one poodleP (7:3 < Y < 9:1) = P �7:3� 8:9 < Y � 8:9 < 9:1� 8:9 �This is the same as P ��:78 < Y � 8:9 < 1:22�We know Z = Y�8:9 is a standard normal, so we 
an use the standard normal table (p.792) to �nd this probability. By the symmetry of the normal density,P (�:78 < Z < 0) = P (0 < Z < :78) = :5� :2177 = :2823We also have P (0 < Z < 1:22) = :5� :1112 = :3888Hen
e P (�:78 < Z < 1:22) = :2823 + :3888 = :6711B) The only reasonable way to do this problem is to think of the moment-generatingfun
tion approa
h. E(Y 3) = m000(0) where m(t) is the mgf for a normal randomvariable. The general form of this ism(t) = e�2t2 +�tHen
e di�erentiating with the 
hain and produ
t rules:m0(t) = e�2t2 +�t(�2t+ �)m00(t) = e�2t2 +�t((�2t+ �)2 + �2)m000(t) = e�2t2 +�t((�2t+ �)3 + 3�2(�2t+ �))) m000(0) = �3 + 3�2�With � = 8 and � = :9, this yields E(Y 3) = 531:44.Extra Credit. This is the density for a Gamma-distributed random variable with � = 2and � = 1. Hen
e m(t) = (1� t)�2(This 
an also be 
omputed dire
tly asE(etY ) = Z 10 ety � ye�y dy:)2


