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1. A medical test. A diagnostic test has a probability 0.90 of giving a positive result 

when applied to a person having a certain infectious disease. On the other hand, a 

probability 0.10 of giving a false positive when applied to a person not having that 

infectious disease. 10 % of the population are known to have that infectious 

disease. 

(A)Determine the probability that the test result will be positive. __ (1) __ 

(B) Determine the probability that, given a positive result, the person has a disease. 

_(2)_ 

(C) Determine the probability that the person will be misclassified. __ (3) __ 

2. Let (X,Y) be uniformly distributed on {(x,y): x2 + y 2 ~ 1}. 

(A) Find the conditional density function ofY given X=x. __ (4) __ 

(B) Let Z = ✓ X 2 + Y2 . Find the CDF for Z. __ (5) __ 

3. 

(A)Let X ~ Poisson(:),,) and Y ~ Poisson(µ) . Assume that X and Y are independent. 

Find the distribution ofX given X + Y. __ (6) __ 

(B)Let Xi,"·,Xn~Exp({J), i.e., fx
1
(x)=~e-.Bx,x~O. Find the pdf of Z= 

max{ Xi, .. ·, Xn}. __ (7) __ 

(C) Let X and Y be independent random variables from an exponential distribution with 

mean 1/10. Find P(X ~ SY). _(8)_ 
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4. Suppose that Tis a continuous random variable as the lifetime of an object. Define 

thehazardfunctionofT, hr(t),as hr(t) = limP(tsr::; tHIT~t) _Basedonthisdefinition, 
/l• O il 

considering the following pdfs or cdfs: 

(A) If T~Exp((]), i.e., fT(t) = ~e-Pt, t ~ 0, then hr(t) can be calculated as 

_(9)_. 

(B) If T~Weibull(y,/3), 1.e., 

calculated as _(1 O) __ . 

tY/ 
fr(t) = ~tY-1e - P, t ~ 0 , then hr(t) · can be 

5. Let Xi,··· ,Xn are iid from N(0, 1) and let 0~N(O,1). 

(A) Calculate E(01Xv ··· ,Xn). _(11)_ 

(B) Calculate Var(01Xv ··· ,Xn)- _(12)_ 

6. 

(A) Suppose Xi,···, Xn are iid with common expected value µ and variance cr2
. Let 

Yn = n-1 Lt=l Xi. Calculate the limiting distribution of .../n(Y,; - µ2
). _(13) __ 

(B) Suppose Xi,···, Xn are iid with common density function f(x) = 2x, 0 < x < 1. 

Let Yn = n-1 Lt=iXf. Find a=_(l4) __ and b =_(15) __ such that the limiting 

distribution of .../n(Yn - a)/b is N(0,1). 

(C) Suppose Xi,··· ,Xn are iid Bernoulli random variables with E(Xa = p, i = 

1, ···, n. Let Yn = n-1 Lt=l Xi. For p * 1/2, Calculate the limiting distribution of 

.../n{Yn(l - Yn)}. _ (16)_ 

7. I have two coins: one fair (P(head) = 0.5) and one biased (P(head) = 0.25). 

(A)I pick one at random and toss it 100 times. Let X denote the number of heads in 100 

tosses. Calculate E(X). __ (17) __ 

(B) I pick one at random and toss it until I see a head. Let Y denote the number of tosses 

to get a head. Calculate E(Y). __ (18) __ 

8. Let X and Y be two normal random variables with mean O and variance 1. The 

correlation coe cient between X and Y is p. 

(A) Find a constant c so that X and Y - cX are independent. __ (19) __ 

(B) Calculate E(X 2 Y2
). __ (20)_ 
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