Stat 400 Exam 1 SOLUTIONS

Spring 2011
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1. (¢) F(x)= %:

We can’t say F(x):ix, I<x<4

because X is not a continuous random
variable. We do need to cover a domain
of — o to oo for the cumulative
distribution function F.

(15 points)

2. (a) E(X):j; x*x(n+1)x" dxzj; (n+1)x"" dxz[—
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V(X):E(Xz)—[E(X)]Z:n+1—[n+ jZ stopping here was sufficient
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2.(d) F(x)= net _ 1 ~:[lj"“:(n+liﬁ
(d) F(x)=x ;= E=|3 :
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2. (e) F(x)—x =3

= 75™" percentile = [%j o

Note that the answers to both (d) and (e)
are between 0 and 1, as they should be.
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(20 points)



3. (a) Define S = system works, A; =i th component works (1 <i<n);
For the system to work, all components must work i.e. P(S)= P(Al NA N...A, ).

Since A; are independent events, P(S)= P(A,)* P(Ay)*...P(A,)=p*p*...xp=p".

3. (b) For the system to work, at least one component must work. This is the complement of “none of the

components work”. It is important to note that, like events A;, events A; are independent.

P($)=1-P(s)=1-Pla, 04y Aona, = 1-(1- p).

(5 points)
4. for two children, S = {BB, BG, GB, GG};
P 1 . . . . 1
P(two girls given at least one is a girl ) = (older is a girl yo'unge‘r s a girl) = P(GG) =Z4 - 1
P(at least one is a girl) P(BG or GB or GG) % 3
(5 points)

5. Each of 3 balls distinguishable by color is either “in box 1 therefore not in box 2” or “not in box 1 therefore in box 2”:
2* = 8 permutations.
Since they are all red, balls are not distinguishable. Box 1 has 0, 1, 2 or 3 balls: 4 combinations.

(5 points)




