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QUESTION 1

1Problem116/16

v - 0 pts Correct - 2 pts a) did not specify the different cases of the

-1 pts () error PDF correctly

- 3 pts (a) multiple critical errors Nice!

(
- 4 pts (a) little progress towards correct answer

-1 pts (b) error QUESTION 4

- 1 pts (b) left infinite sum in answer
- 2 pts Only computed (correctly) half of the
conditional probability fraction

- 3 pts (b) multiple critical errors--or very incomplete

4 Problem 4 4/12
- 0 pts Correct
- 2 pts a) Missed the atom at w=0
- 8 Point adjustment

- 4 pts (b) little progress towards correct answer a) 2/7 some work, answer far from correct

-1 pts (c) error b) 2/5 this is the correct answer, but is not

- 1pts (c) left infinite sum in answer correct given your answer to part a). The CDF

- 3 pts (c) multiple critical errors you've given in a) produces E(W) = 1/2.
- 4 pts (c) little progress

-1 pts (d) error

- 2 pts (d) Mostly right, but incomplete

- 3 pts (d) multiple critical errors

- 4 pts (d) little progress

QUESTION 2

2 Problem 2 10/10

v - 0 pts Correct

- 1 pts (a) gives a definition that is only valid for
discrete or continuous

- 3 pts (a) describes properties of the mgf, but does
not give the definition

- 4 pts (a) no progress

- 1 pts (b) minor error

- 2 pts (b) incorrect/missing $$E[X"2]$$

- 2 pts (b) incorrect/missing $$E[X]$$

- 2 pts (b) incorrect/missing formula to compute

variance
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MATH 170E: PROBABILITY
MIDTERM 2

This exam contains 8 pages (including this cover page) and 4 problems. Check to see if any pages
are missing. Enter all requested information on the top of this page, and put your initials on the
top of every page, in case the pages become separated.

\

This is a closed book exam. No cheat sheets, calculators, phones, laptops, etc. are allowed.

You are required to show your work on each problem of
this exam. The following rules apply: Problem | Points | Score
o All answers must be justified. Mysteri- 1 16
ous or unsupported answers will not receive
credit. A correct answer, unsupported by calcula- 2 10
tions and/or explanation will receive no credit; an
incorrect answer supported by substantially cor- 3 12
rect calculations and explanations might still re-
ceive partial credit. 4 12
e If you use a theorem or proposition from Total: 50
class or the notes or the textbook or a re- i

sult established in the homework, you must
indicate this and explain why the theorem may
be applied.

e Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat-
tered all over the page without a clear ordering
will receive very little credit.

o When applicable, it is acceptable (and even prefer-
able) for your final answers to contain unsimplified
terms of the form n™, nl, P, and ,C;.

¢ If you need more space, use the back of the pages;
clearly indicate when you have done this.

Good luckl!
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Formula sheet.
e The mgf of X ~ Binom(n,p) is M(t) = ((1 — p) + pe")™.
e The mgf of X ~ Geo(p) is

¢
M(t)zl_ i t < —In(l—p).

(1—p)e*’
o The mgf of X ~ Pois()\) is M(t) = exp[A(e’ — 1)].
e The mgf of a X ~ Uniffa, b} is

6bt_eut .

e eyt
M) = T EEE

1 if t=0.

e The mgf of X ~ Exp(0) is
1 1
M(t) = m’ t< '0'.

e For X ~ I'(«,0), the pdf is

E[X] = af, Var(X) = ab?.
e The Exp(#) distribution is the same as I'(1,6).
o The x*(r) distribution is the same as I'(r/2, 2).

e For X ~ N(u,0?), the pdf is

and the mgf is M(t) = exp(ut + 0?t?/2).
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1. Customers arrive at a store according to a Poisson process with rate A = 2 per hour.

At the start of each hour, a new clerk starts an hour-long shift running the store. At the end

. 8. P AN P
of the shift, the clerk is replaced by a new clerk.

If 2 or more customers arrive at the store during a shift, then the clerk for that shift gets a
bonus.

For each question below, do not leave an infinite sum in your answer.

(a) (4 points) What is the probability that the first customer of the day arrives some time
during the first three shifts? /x
}/ o 5\45514% ﬁx ot \/[; [ e

></\/ POIS <9\ 37) mj(/é/z '5'}?@2}@&&3

P(Fﬁm} wrriaes l" '[;f$)“ 3 5J’L("l)’)’ [" P(M}nc r,\rq\\/ﬁ X\ ‘FM&" ':5 6}/1;5%—5‘)

P<>< )

(b) (4 points) Given that at least one customer arrived during the first shift, what is the con-
C\ . / ditional probability that the clerk working the first shift received a bonus?
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(c) (4 points) What is the probability that exactly 2 of the first 5 clerks received a bonus?
X 5# lerles aaho 6”(" bonus \/\om C 0, g)

= %9/0)7/‘)% ]) Jy o“) /0? (P C (/> ?. > \,J)wc/\@
(= i o@ L,U\:,Le%\ﬂms i N 510!?% ~ P@"‘() C 2)

p= (e 22) ~\-P(ce0) - Blc=1)

- e ~1 ( q(\ﬂ’"ff? 9{“7’,1/ O f;‘ )
g l 6 UV -} § { 2 ]

Plx=2)=(5 ) (1-3& 1(551)5

(d) (4 points) What is the probability that the second bonus of the day is awarded to the

] . Dol
sixth clerk? 6 (l s 56 ) .y} \ i \\/ \ZO{M{) }i\ @\wim\u]\*/
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2. (a) (4 points) State the definition of a moment generating function (mgf) for a random vari-
able.

1 r\} \ )( QLS a P\\V/

- Mit)= ELe)

(b) (6 pomts) Let X be a random variable and let M () be its mgf. Suppose that M"(0) =10

and E[X(1 — X)] = —8. Compute Var(X).
ED-x)- 78 P
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3. Let X and Y be random variables with joint pdf

o[22 o<y <z <Aoo,
f@w) =9,
\

otherwise.

(a) (6 points) Find the marginal density of X. Be sure to specify the different cases if the
marginal density is a piecewise function.

WDW‘ 720

(b) (6 points) Compute P(Y < X/2).
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4. You and a friend are meeting at an agreed upon location. You will arrive at time ¢ = 1,
whereas your friend’s arrival time is not so certain. We model your friend’s arrival time with

s continuous random variable which is uniform on [ ,2].
"
53

-

10 VV7 b he amount OJ. uhuc "yuu. W cu.u fOI' yut.u .u.;w;
arrives before or at time ¢t = 1, then W = 0.
(a) (7 points) Find the cdf of W.
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(b) ( 5pomts) Compute E[W]. L\}‘”\\‘M/ : :
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