
(Total 100 points.) There are Sproblenu irz tlzis exam. SIzow intermediate steps aizd formulas for 
partial credit. You must explairz Izow you conzpute your results or aizswers for full credit. 

1. (20 points) [F-B#%] $$A$@% (&f]\i%%) $$j$gfi?&gX&L 8 &ig#-.IQ@i&s 
=z%R 

(a) (5 pts) Which one is TRUE for the probability density function Ax) of continuous random 

variables: 

(1)A.o) = 1; (2)Ax) 2 0; (3) 0 _<Ax) < I; (4)X-m) = 0; (5) -co SAX) 5 co. 

(b) (5 pts) Which one is FALSE for the cumulative distribution function F(x) of continuous random 

variables: 

(1) F(m) = 1; (2) F(*) = 0; (3) 0 S F(x) I 1; (4) F(0) = 1; ( 5 )  F(x) is a non-decreasing 
continuous function. 

(c) ( 5  pts) Which one is FALSE for the means and variances of linear combinations of random 

variables Xand Y, where a and b are constants: 

(1) E ( a  + b) = a E ( 4  + b; (2) E[g(4 - h ( 3 l  = E[gCY)I - E[h(41; (3) E ( W  = ~ ( 4 E O ;  

2 2 .  (4) dX+b. = a a x  , 

(5) Iffix, y) is the joint probability distribution ofXand Y, then 

2  2 2  2 2  oeY+bY = a ox + b o, + 2abo,, where om is the covariance of Xand Y. 

(d) ( 5  pts) Which one is FALSE for the following continuous probability distributions: 

1 
(1) The variance of the continuous uniform distribution f ( x ;  A, B)  = - for A 5 x 2 B is 

B - A  

(B - A ) ~  . 
12 ' 

(2) The curve of normal distribution is symmetric about a vertical axis through the mean I.L; 

(3) The total area under the curve of normal distribution and above the horizontal axis is equal to 1; 

(4) If a set of observations is normally distributed, 19.36% of these differ from the means by 

more than 1 . 3 ~ ;  

(5) If a set of observations is normally distributed, 39.70% of these differ from the means by less 

than 0.520. 

2. (20 points) A random variable X has the discrete uniform distribution: 

f ( x ; N ) =  N' 
for x =1,2;..,N, 1; elsewhere. 

(a) (5 pts) Find E(X), the mean of the discrete uniform distribution. 

@) (5 pts) Find Var(X), the variance of the discrete uniform distribution. 

(c) (5 pts) Find Mx(t), the moment-generating function ofX. 

(d) (5 pts) Find the second moment about the origin of the random variable X. 



3. (10 points) The hospital period, in days, for patients following treatment for a certain type of gastric 

hemorrhage is a random variable Y = (X+ 4)/2, where X has the density function 

103 elsewhere. 
(a) (5 pts) Find the probability density function of the random variable Y. 

(b) (5 pts) Using the density function of Y, find the probability that the hospital period for a patient 

following this treatment will exceed 5 days. 

4. (25 points) The output weight of a certain product is normally distributed with mean 12g and 

standard deviation 0.05g and the specifications for the weight are12.05 +. 0.1 g. 

(a) (5 pts) What is the fraction of nonconforming in this process; that is, what is the fraction of the 

products that fail to meet the specifications? 

(b) (10 pts) Can shifting the mean reduce the number of nonconforming units,produced? How? 

What is the resulting fraction of nonconforming? 

(c) (10 pts) After shifting the mean (if necessary), how much would the process variability need to 

be reduced in order to have a fraction of nonconforming less than 0.1 %? 

5. (25 points) Two samples were selected from two normal populations with means and variances 

p, , p, and. 0:, 0; , respectively. The following information was obtained. 

(a) (5 pts) What is the 95% confidence interval for p, ? 

(b) (5 pts) What is the 95% confidence interval for pl - p2 if we assume 0: = 0: ? 

(c) (5 pts) What is the 95% confidence interval for 0: ? 

(d) (5 pts) Suppose that we want to test whether is greater than or equal to 105. What are the 

hypothesis and the conclusion? (a = 0.1) 

(e) (5 pts) If the true mean PI = 94.332, what is the power of your test in (d)? 
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TABLE'J CHI-SQUARE DISTRIBUTJOS 

%: 
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