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1. (10 points) For each part, calculate the requested probability.
(a) (2 points) Let A ~ binom(n = 10,p = 0.2). Calculate P[4 = 2].

P[A-—Zj: (ﬂ (o) (02" 7

(b) (2 points) Let B ~ pois(A = 7). Calculate P[B = 5.

Ples]- ot —

(c) (2 points) Let C' ~ geom(p = 0.1). Calculate P[C = 4].

P[C=“*-J= (0.4)(ct) = Y

(d) (2 points) Let D ~ N(u = 2,02 = 1). Calculate P[D < 3].

P[DABje P[Z«ﬂ‘ /’/ﬁ

(e) (2 points) Let E ~ N(u = 0,02 = 1). Calculate P[E = 1].

ple- Yo s ———_
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2. (12 points) Suppose the moment-generating function of a random variable X is

Mx(t) = (06 + 0.4t = K~ b (n =, p=0 (93
(a) (4 points) Calculate the expected value of X, E[X].
E[xT-p - (9

OR CALCLLATE /}7; (u)

2.4

(b) (4 points) Calculate the second moment of X, B[X?].

Vee [ £L] - €D
L—[" » Vne X] (C [«j) 0.90 (2. =

O& CALLLULATCE M;I (0) C) ‘4 Z

(¢) (4 points) Calculate the standard deviation of X, SD{X].
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3. (6 points) You are a Pokémon trainer that encounters a wild Snorlax. The encounter is a turn-based
event. You and the Snorlax take turns. On your turn you throw a Pokéball which can hit (catch
the Snorlax) or miss. On Snorlax’s turn it can run away or stay. The encounter continues until the
Snorlax runs away, or you catch the Snorlax.

e The probability that you throw a Pokéball which hits (catches) the Snorlax is 0.7.
e The probability that the Snorlax runs away on its turn is 0.6.
Suppose that:

e Snorlax is a slow Pokémon, so you have the first turn. You alternate thereafter.
e You have an infinite number of Pokéballs to throw.

e Fach turn is independent.

What is the probability that you catch the Snorlax? (You throw a successful Pokéball before the
Snorlax runs.)

< O}

@ © (o) 0.3
T

]

. 0.73ss

4. (5 points) Professor Oak claims that the encounter rates for the Pokémon found in Mt. Moon are as

follows:
Zubat 0.40
Geodude 0.30
Paras 0.20

Clefairy  0.10

Suppose you encounter six Pokémon on a journey through Mt. Moon. Assuming Professor Oak is
correct, what is the probability that you encounter 1 Zubat, 2 Geodude, 2 Paras, and 1 Clefairy?

6!

(6.4) (o) (02) (0-1) =

(t2'z'1!

O. 02592
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5. (13 points) Suppose that grades on the previous semester’s STAT 400 Exam II were not very good.
Graphed, their distribution had a shape similar to the probability density function

1

flg) = 505

(29 4+ 10), 45 < g < 100.

Assume that scores on this exam, G, actually follow this distribution.

(a) (5 points) Calculate the probability that a randomly chosen student scores below an 807

teo
P[(,¢803= /8;&§ (23+(0),)j - =

o 0.55%3

(b) (5 points) Calculate the mean (expected value) of the grades, E[G].

E‘[("\Xz fj 8-"5z3‘ (Z'f)*m)c)f) )
45

w  35.75

(¢) (3 points) Write a single integral expression that would evaluate to the variance of the grades.

%[(3—«)‘ e (23}

(c)
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6. (14 points) Suppose that amount of caffeine in a small (100z) CoffeeBucks coffee follows a normal
distribution with a mean of 220 mg and a standard deviation of 25 mg,.

(a) (4 points) Calculate the probability that a small CoffeeBucks coffee contains between 210 and
243 mg of caffeine.
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(b) (4 points) How much caffeine must a small CoffeeBucks coffee contains to be in the top 4.18%
of caffeine content of CoffeeBucks coffees?

[
3
N
¢

z= L.13

< C= 2o + (l-'B)(L") -

2(3.2€

(b)

(c) (6 points) Dr. Elliot Reid was on call last night at Sacred Heart Hospital. To get ready for

morning rounds, she takes a 150 mg caffeine pill, then drinks a large (200z) CoffeeBucks coffee,

which contains twice the caffeine of a small (100z) CoffeeBucks coffee. What is the probability
that she just ingested more than 600 mg of caffeine?

. Iso~ 2(z2e) = 390

@ P(CBW)='P(¥-\'O'7>

- _ + T o'
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3. (14 points) Every morning David uses the CUMTD buses to get to work. After walking to the nearest
bus stop, he boards the first bus to arrive, which is a 9 Brown 60% of the time, a 14 Navy 30% of
the time, or a1 Yellow the other 10% of the time. By riding these three buses for years, David has
determined that there is a 4% chance he is late to work if he rides a 9 Brown, a 30% chance he is
late to work if he rides a 14 Navy, and a 80% chance he is late if instead he takes a 1 Yellow.

(a) (4 points) Calculate the probability that David is late to work.
> plan) = P(2) P(rle) =(0.w0)(0.0%) = 0.0
L o7
/
6 0.6Lw 6.5 | 0.0

‘P(‘—"‘TG} - T’(Bnu) t P(Nnt—) - P~ na)

N 0.64 G.»
\/ 0.0% O\
G194
0.194 (.ects { { (a)

(b) (6 points) Suppose David is on time to work. What is the probability that he took the 9 Brown
that morning?

P(rnet) o.s* . .
P(alor) - L 2
PloT O- e |
)
Z
by O TG

(¢) (4 points) David really dislikes riding the 1 Yellow. David is also not a fan of being late to work.
What is the probability that David’s day has a rough start? (That is, what is the probability
that David is late, or rode the 1 Yellow, or both?)

P(uovy)- Pl)- P(x)- P(env)

-

- 0.4 + 0.\ - 0.9% * -

L2l
© C.214




STAT 400 AL1 Exam I - Page 6 of 12 3/1/2018

5. (12 points) When Alexandra plays chess against her favorite computer program, she wins with prob-
ability 0.7, loses with probability 0.2, and her games result in a draw with probability 0.1. Assume
games are independent.

(a) (4 points) If Alexandra plays five games, calculate the probability that she wins at least four of
the games.

X% * i) X"‘L(W‘S‘//axo’})

Plasv] = PLx=v] « PLx=%)

;

- (E)(o.}y(o_g)‘ R (?)(o_})’—(os)“ - /]
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(a) O.52872

(b) (4 points) If Alexandra plays ten games, calculate the probability that she draws at least one of
the games.

y= #  DRAwS )"\6(”"“//“0"3
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)

(b) O, 6S13

(c) (4 points) If Alexandra plays until she loses, calculate the probability that her first loss happens
anytime after the third game.

2 - #  Trao Z -~ Geem /pic».z‘)

PLe-3]- (I-e2)

© O. 512
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9. (14 points) On days that he does not have his morning coffee, the number of mistakes Professor
Fisher makes during a lecture follows a Poisson distribution with an average of 3.2 per lecture. On
days he has his morning coffee, the distribution of mistakes again follows a Poisson distribution, but
with a reduced average of 2.1 per lecture. There is a 60% chance that Professor Fisher remembers to
drink his morning coffee each day.

(a) (4 points) Assuming Professor Fisher had his morning coffee, what is the probability that he
makes at most two mistakes in a lecture?
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(b) (4 points) Assuming Professor Fisher did not have his morning coffee, what is the probability
that he makes two mistakes in the first half of a lecture?
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(c) (6 points) You attend a lecture and Professor Fisher manages to not make any mistakes! What
is the probability that he had his morning coffee?

PB@P}P[M e /'Con
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