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1. 	 (10%) LetP(A) = 0.3 & PCB) = 0.6. Find (a) peA u B) ifA & B are independent. (b) P(A
C IB) 

ifA & Bare disj oint. 
2. 	 (15%) Suppose X andY are independent with EX = 2,EY =1,V(X) =1,V(Y) =3. Find 

(a)E(3X +2Y) (b)V(3X -2Y) (c)V(XY) (d)EE(YIX) (e)p(X,Y) 

313. 	 (10%) The moment generating function ofa random variable X isM(t) = 2 el +~e21 + 2 e ,
5 5 5 

t E 1R . Find the probability mass function ofX ,EX, and V(X). 

4. 	 (15%) (a) State the Central Limit Theorem(CLT). (b) Given a pdf f(x) = x
3 /4,0 < x < 2. Find 

the mean and variance of this distribution. (c) Let X be the mean of a random sample of size 24 

formf in (b), use CLT to approximateP(X > 2). [use the cdf¢(z) ofN(O,l) to answer (c)] 

t5. 	 (l 0% )Let Xl"'" Xn be a random sample from the pdf f(x) = OxB
- ,0 < x < 1,0> O. (a) Find the 

moment estimator ofB. (b) Is the estimator in (a) unbiased forB? Why? 

6. 	 (10%) LeL¥I"";~¥25 be a random sample from N(,tt,cr2 
) with;: 18,82 =9. Derive and find a 

900/0 confidence interval for j.1, where to.05 (24) = 1.7. 

7. 	 (18%) LetXp""X9be a random sample fromN(B,81). For Ho :0 = 75 V.s. HI: 0 = 70. (a) 

Given a test: rejectH ifX ~ 72. Find the probabilities of type I and type II error of this test. o 

[use the cdf¢(z)ofN(O,l) to answer them] (b) Derive the level 0.05 test. (Z0025 =1.96) . 

8. 	 (12%) Given the grades (A-D levels) of20 students from each groups. Use the contingency 


table to test Ho :the grade distributions of two groups are the same (with significance level 


0.05). (assume X~05 (3)=7.8, X~05 (4)=9.5, X~05 (6)=12.6, X~.05 (7)=14.1, X~.05 (8)=15.5 ) 
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