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Exam 3 - An Overview of what vou need to know...

Chapter 7.2 - 7.4
e A sample space 1s uniform 1if every outcome has the same
chance of occurring.
The probability of event E in a uniform sample space S 1s
n (E )
H(S).
A simple event contains exactly one outcome. x
P(EUF)=P(E)+P(F)-P(ENF)
A probability distribution table has the following properties:
o Each of the entries 1s mutually exclusive with all other
entries
o The sum of the probabilities 1s 1
The empirical probability of an event 1s the relative frequency
of the event

P(E)=

Chapter 7.5 - 7.6
e The conditional probability of event E given F'1s
. P(ENF)
P(E|F)=——7F7—=
) == | *

e Condition probability can be found using trees, Venn diagrams,
tables, etc.
e Productrule: P(ENF)=P(F) P(E|F)

Events F and F are independent if and only 1f
P(ENF)=P(F)-P(E)

(c) Janice L. Epstein



15a_M141_WIR_Exam03_JLE.notebook April 15, 2015

Math 141 Review

Chapter 8.1 — 8.3
e Random variables can be finite discrete, infinite discrete, or
continuous
e Finite discrete random variables can be represented in a
histogram.
e The expected value of a random variable X is given by
E(X)=x,-p,+X,- Py +...X,- D,
e The odds in favor of an event E occurring 1s the ratio of P(E) to
Py or PE) __PE)
P(E°) 1—-P(E)
e Given the odds in favor of an event E are a:b, the probability of

2

(c) 2014 JL. Epstein

o a
E 1s given by
a+b

e The mean of the » numbers x1, x5, ..., x, 18

__ xl +x2 +'”_|_xn

X =

7

e The median of the » numbers x1, x5, ..., x, 1s the number 1n the

middle when the #» number are arranged 1n order of size and
there are an odd number of values. When there 1s an even
number of values, the median 1s the mean of the two middle
numbers.

e The mode of the » numbers x, x», ..., x, 1s the number that
occurs the most often. If no number occurs more often than
any other number, there is no mode. If two numbers both
occur the most often, then there are two modes.

e The standard deviation ¢ 1s a measure of how spread out the
data is from the mean. Var = o°. ,J-‘

o

SRR

[A)
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Chapter 8.4
¢ In a Bernoulli trial we have the following:
—=@ The same experiment repeated adic 1 ?:fn‘}:g‘ss
o The only possible outcomes of these experiments are
success or failure.
e The repeated trials are independent so the probability of
success remains the same for each trial.
e Calculator commands are ?1,
binompdf(n, p, X) and binomcdf(n, p, x)

e Mean1s i = Np and standard deviation is o = Np(l— p)

(c) Janice L. Epstein
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Part I — Basic Probability

1. Find the uniform sample space for the following experiments:

(a) A spiner 1s marked equally with the colors
blue, red, yellow and green as shown. The f
spinner 1s spun and the color noted (if the needle (Blue Red

lands on the line, it is spun again) and a fair coin \Yellow y

1S tossed.
6 4‘3_ S‘: S:GH) %T) R]'() Q’T-) C?”)éf) YH; VT?
ST I

ﬁpn., Con

G <

Y 2
S= §e0R6,6RGG7 MT U2
= §ep, 04,665 NoT UiFRen;

(b) A bag has 2 red and 3 green apples. A sample of two 1s chosen
at rando
' CB,x)= 10

(c) Janice L. Epstein
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2. Let E and F be two mutually exclusive events. Suppose that
P(E)=0.5and P(F)=0.2. Find P(E“’ U F).—'Z . 2F.a= .2

%
% o) //

—

)

3. A pair of fair six-sided dice (one red and one green) is rolled.
What is the probability that the red die shows a 3)or the sum of the
umbers shown is less than 57 L £ =

¢

1:? 2‘? 5\ 41 5-1 6.1 3o PEI=CRL

M3/ 2~3 |33 [4~3 5~3 63 o7

-4 2~4 3:-;4 4-4 5~4 64 EnF) =

)4 e e remen R

G Y%, +%, — 36
b
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4. A group of students 1s surveyed and 55% of the group 1s men
and 40% of the group like coffee. If 80% of the group are mer‘
like coffee, find the probablllty that a student i1s a woman who likes

coﬁee [M)— B

A
Ply= o F
pmve)= .10 :M%}d—ﬁ’(mm)
oL 4R P(M”C): A5

Pmenc) = .45

5. A buffet has slices of pepperoni pizza on it. The number of
pieces of pepperoni on each slice is counted and the following
results are found:

X ' No. of pieces of pepperoni on a slice 3 4567
fee. | No. of slices 49062
TRor> h%%%%

AN

}9-&51!«:5

What is the probability that a randomly selected slice othlzza will

have more than 5 pieces of pepperoni?

LY

(c) Janice L. Epstein
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6. Organize the following information into a probability
distribution table: The tomatoes in a large box of tomatoes are
weighed and the following results are found: 10% of the tomatoes
weigh less than 4 ounceg, 30% of the tomatoes weigh 8 or fewer
ounces and 15% of the tomatoes weigh more than 12 ounces.

Y= wkof atovad m 02

Rrent | Rstlo

o LM v 0 (éo
;.‘/:’I)chg 20 )

— o
71 | .05

7. A stack of 100 copies has 8 defective copies init. A sample of
10 1s chosen. What 1s the probability that the sample will have no

defective CO%?J%? Good
P _ c®.ICHI0) 40

(100, 10)
@riro % AR 10 /1o nir 10

=

(c) Janice L. Epstein
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8. A bowl has 6 green, 7 red and 4 purple jelly beans. A sample of
4 1s chosen at random. What is the probability that the sample will
havmo exactly one purple jelly bean?
F
4 UnGe
ne) = c;(b 2)elml) = 220 nk)= C’(”"D"‘ 438
3G md 16¢
Qi%?ﬂ | C('I 0
c(33) = |14 nEnF)= el

nF) = CluDe U 2G ond 1P
1P wmd 3¢ - %
plEF)= O IH4—  p’t _ 53,45
8330 " 53w

9. Four couples go to the movies. Ifall 8 people sit down

randomly, what is the probability that couples are seated together?
3 el b5 4. 3¢ = 4030

ng= 8060 432
Al ooa e sbe et s GIO369RD
ne)= 1t — o < n @
Y | ca ()
- 3y

1 A 00045
Py~ 38 =3
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Part II — Conditional Probability

1. Given P(E)=0.4, P(F)=02and P(EUF)=0.5,

(a)  Are E and F independent?
(b)  Are E and F mutually exclusive? NO B Penr)# o

4 F)= PE)+ PF)I-Plen?)
) PEF): P2505)= B P Cne)
o> Plenfr= .|
DE)-P(F) = % .0=0.0% # Plenf)=-1

=5 NOT (MDEP

QVen) A

2. Find P(BC from the Venn diagram:

e—

P(e°nh) 4 4
Pery .S 5

(c) Janice L. Epstein
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3. Urn A has 3 blue and 4 green balls. Urn B has 4 blue and 3
green balls. A ball 1s chosen from urn A and placed murn B. A
ball 1s then chosen from urn B. What 1s the probability that the
transferred ball was blue given that the ball drawn from urn B 1s

blue? Q@%\%‘D ‘2’6"’?

1 B’* %G Be
(P(%A ‘BB>= ngr;;?gs))#

@ _ & &) _ 15
PN () (8) + (‘*/‘7)@9) E

4. A company has rated 75% of its employees as satistactory and
25% 1s unsatisfactory. Personnel records indicate that 90% of

those rated satisfactory had previous work experience and 40% of
those rated unsatigfactory had previous work experience. What 1s

4338

the probability, loyee with previous work experience is
unsatlsfactory7

< P (w )= U

QY g D) (ns)( 2) ¥ (25) B

(c) Janice L. Epstein
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5. A medicine has 3 common side effects. The probability a
person taking this medicine gets drowsy 1s 15%, the probability a
person taking this medicine gets an upset stomach 1s 20%, and the
probability a person taking this medicine gets a headache 1s 30%

(a)  What 1s the probability that a person taking this medicine
gets all of these side effects?

(b)  What 1s the probability that a person taking this medicine
gets none of these side effects?

(c)  What is the probability that a person taking this medicine
gets €xactly one of these side e@

38 2 PDauni )= 18) (8 (»)=
o, U S

e ™ PO ucnAe)= (EABI)=
U

: & APDNUNHS) + PNUNHE)
s u < + PN UNH)
NS = (BT (8D T

(& (@) (3)

(c) Janice L. Epstein 11



15a_M141_WIR_Exam03_JLE.notebook

Math 141 Review 12 (c) 2014 J.L. Epstein

6. Two fair six-sided dice are rolled. {Given that the sum shown
uppermost is five/ what is the probability that a 3 is shown on one of

the two dice?

_ &
6~ 4
6~2
63
64| ey o
6~3

7. Two cards are chosen 1n succession from a standard deck of 52

cards. Given that the second card is a heart, what 1s the probability
that the first card was a diamond?

(c) Janice L. Epstein
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Part III — Random Variables and Statistics

1. A sample of jelly bean bags 1s chosen and the number of blue
jelly beans in each bag is counted. The results are shown in the
table below: Yoo’ Wio o By Tho ko
g <— ™% No.ofbags €99 [8 |7 |6 |=> 4p Bus
No.ofblue |8 |9 |10 11 |12
jelly beans
(a)  What 1s the expected number of blue jelly beans?
(b)  What is the mean, median, mode, and standard deviation in
the number of jelly beans?

2 &= 3("0) ¢ a(Ue)+ 10(34)F Il (%)m(%):q,q_:,
b} =y Sbs LiyLla = X=495, md =10, 0= 13917
mode w 8

Lo« X

3445 23 e
34 - 35 MeD
-

2. A bag contains 10 oranges and 2 of them are rotten. =~ What 1s
the expected number of rotten oranges 1 a sample of 27

et | Y. | P8 E=alus)+ (k)0 ()
“relon 9 lc@2)c(8,0) = Vs

— C(102) =0 'L,

l 'W,\ ‘ C(&)l [C(&l) - [(,/45

C(102)
Oroten | © 1C(a(,:ac):;(;z';:2) = 2%, 0,151,0, %,0,0,0 . . -
5 La = Furdek b, = X = o4

(c) Janice L. Epstein
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3. Find the range of values for the random variable X in the
following experiments and determine 1f the random variable 1s finite
discrete, infinite discrete or continuous.

(a) Let X be the number of queens in a hand of 5 cards.

(b) Let X be the time 1n seconds to swim a 50m race

(c) A bowl has 5 red and 5 green marbles. One marble 1s chosen at
random. If the marble is green, it 1s replaced in the bowl. Let X be
the number of times a marble 1s chosen until a red marble 1s picked.

(@) X=011H %34  Fade dsor ™V

(b) XZ0D  Comhnunvs
) %= 130 indm. disc TV

(c) Janice L. Epstein
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4. A game is played where a person pays to roll two fair six-sided

dice. Ifexactly one six is shown uppermost, the player wins $5. If

exactly 2 sixes are shown uppermost, then the player wins $20.

How much should be charged to play this game is the player is to
~break-even?) Round to the nearest cent.

adowe | X | P00 E=S()rao(4)vo (%) ¢
e G 5 |'0%, wl\r,m
oo 'S 20 \/3{0 =0 PLte(
s | o 83k, —>C= b

\

3

|00
insurance policy on his son’s violin.

If the probability that the violin will
hat is the insurance company’s gain

(if any) on >‘[(h:is policy? \%g E< (-345@(,1)08) + ‘50(;4‘13)
atzome gy — %13

5. Mr. Smith buys a $4000

(c) Janice L. Epstein 15
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-
6. The odds in favor that a horse will win a race ar What 1s

the probability the horse will win?
3

———

I

7. The probability of rain 1s 60%. What are the odds in favor of
rain?
RE) _ b b 3w 3hA

—_—  _—

PE) - 4

8. The following data is the recorded daily high temperature in

College Station for March 2006:

83,81, 77,74, 77, 83, 80, 82,79, 85, 86, 86, 75, 72, 69, 77, 72, 69,
6, 76, 65, 58, 51, 61, 69, 74, 72, 67, 73, 81, 82

Find the mean, median, mode and standard deviation for the daily

hlg}lzﬁlgfétﬁe.;s waan 458 mud Toy 0= 143D
Toode 64, 93,7

N

(c) Janice L. Epstein
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Part IV — Binomial Probability
1. The probability that a transistor is defective is 0.2%. 0X

contains 12 transistors. What is the probability that a box contains
at least one defective transistor?

3. A basketball player has 0% chance of making a free throw.
If she has 10 attempts in a#game, what is the probability that she
make 4 of her first 6 attempts and 3 of her last 4 attempts?

(c) Janice L. Epstein
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2. Atalocal restaurantte bad tuna salad. The _{=.4
probability of getting food poisoning from bad tuna salad i
(a) What 1s the probability that fewer than 30 people get sick?

(b) What is the probability that@5 or more peo@et sick?

(¢c) What s the probability that bgfween 40 and 50 people get sick?
(d) What 1s the expected number of sick people?

(¢) What is the standard deviation in the number of people who get

sick? ) y
() X= 0118 n 1 =100 K 7
(b) \= 45,4y 100 o~ = D (.4)(.@

(t') 'X’; L‘H)L\a)nw “H

(c) Janice L. Epstein
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