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Math 166 - Exam 2 Review

NOTE: For reviews of the other sections on Exam 2, refer to the first page of WIR #4 and #5.

Section 3.2 - Measures of Central Tendency

e Population vs. Sample Statistics - In statistics, a sample is a group of items (or people) chosen to represent a
larger group. This “larger group” is called a population.

— When you have data on every single object in a group, then any statistics calculated using ALL of the data
values are called population statistics.

— If statistics are calculated using only a subset or a2 sampie of the data values in a group, then these statistics
are called sample statistics.
= To get a sample that is representative of the entire popuiation, the sample must be chosen randomly.

% Aslong as the sample is random, the statistics of the sample can be used to approximate the statistics of
the population.

o Average, or Mean - The average, or mean, of the # numbers x3,x2,...,x, is calculated as

Xt+x+---+x,
n

and is represented as p if these data values are from a population or ¥ if these data values are from a sample.

¢ Expected Value of a Random Variable X - Let X denote a random variable that assumes the values x3,x2,...,%,
with associated probabilities p1, ps, ..., pa, respectively. Then the expected value of X, written E(X), is given by

E(x)=xip1+x2p2+---+Xnpn

e Mean of a Binomial Random Variable X - If X is a binomial random variable associated with a binomial exper-

iment consisting of » independent trials with probability of success p, then the mean, or expected value, of X is
E(X)=np. T '

e Median - The median is the middle value in a set of data arranged in increasing or decreasing order (when there

is an odd number of entries). If there is an even number of entries, the median is the average of the two middle
numbers.

o Mode - The mode is the value that occurs most frequently in the set of data. When a data set has two values that
occur an equal number of times and this frequency is larger than the frequency of any other data value, then we say
the data set is bimodal. If no data value occurs more frequently than any other, then we say that the data set has
no mode.

¢ Histograms and Measures of Central Tendency

~ The expected value of a random variable X can be thought of as the center of balance of a histogram.
— The median of a data set is the place where the area of the histogram is cut in half.

— The mode of a data set corresponds to the tallest rectangle of the histogram.

Section 3.3 - Measures of Spread

o Population Variance - a measure of dispersion (or spread) that is calculated by finding the average of the squares
of the deviations from the mean. Population variance is denoted by Var(X) or 62, and the units of variance are the
square of the units of the original data.
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s Population Standard Deviation - a measure of dispersion (spread) that is calculated by taking the square root
of the population variance. The units of standard deviation are the same as the units of the random variable, and
population standard deviation is denoted by & (on the calculator, o).

e Sample Variance - The variance of a sample with n data values is calculated by dividing by n— 1 instead of n
when taking the average of the squares of the deviations from the mean. Sample variance is denoted by s2.

¢ Sample Standard Deviation - The standard deviation of a sample is found by taking the squaie root of the sample
variance. Sample standard deviation is denoted by s (on the calculator, Sx).

e Variance and Standard Deviation of a Binomial Random Variable X - If X is a binomial random variable asso-
ciated with a binomial experiment consisting of » independent trials with probability of success p and probability
of failure ¢, then the variance of X is Var(X) = npg, and the standard deviation of X is ¢ = ./npg.

e Chebychev’s Inequality - Let X be a random variable with expected value [t and standard deviation ¢. Then the

. . . 1
probability that a randomly chosen outcome of the experiment lies between i — ko and ¢t + kG is at least 1 — a2
that is,

1
P(u—ko <X <p+ko) 21— -3

Section 3.4 - The Normal Distribution

e Properties of the Normal Curve

The normal curve is completely determined by y and ¢. (¢ determines the sharpness or flatness of the curve.)
The curve has a peak at x = .

The curve is symmetric with respect to the vertical line x = p.

The curve always lies above the x-axis but approaches the x-axis as x extends indefinitely in either direction.
. The area under the curve and above the x-axis is 1. |

AN

For any normal curve, 68.27% of the area under the curve lies within 1 standard deviation from the mean,
95.45% of the area lies within 2 standard deviations of the mean, and 99.73% of the area lies within 3 standard
deviations of the mean.

e The standard normal random variable Z has mean 0 and standard deviation 1.

1. Five cards are chosen without replacement from a standard deck of 52 playing cards. In how many ways can this
be done if

(a) all five cards must be of the same suit?

To-Chome it =i =) VEANVIEIDE 5' 3
e 5 eards - | =
T/” %;(.;LLH’ % nl/a“%g)

(b) exactly four of the cards must be of the same rank?

Ttk = b 200D "
Tt’w&é&, o= O ) GU%"ML}MM%D“

Ty - %@f’@% By “’CM%) D

rawle
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2. A student takes a 10 question multiple choice exam, each question of which has 5 answer choices (1 correct, 4
incorrect). Being unprepared for the exam, the student randomly guesses at each question.

(a) What is the probability that the student gets exactly 6 questions correct?

msf,“_wﬂ.c{' P(x:ftg)fblﬂ dp(}o) J%:) (D)
. =|0.0055

X = 4 dyaUQeesses
(b) What is the probability that the student gets at least 60% of the questions correct?

< Q100 =lo correct
Q (axloast aowe.c}) =\~ binomed Cff)) £,5)

= 00004 |

(c) What is the probability that the student gets the first 4 correct and the last 6 incorrect?

P (Q_“_,C)"C(\U\W’\W/"Mwﬂw) Q-correct  W-wyona

— — — —

= p(@P(@ﬂg)%)ﬂw)' <P _ _:7
:(%)4/%) =10. 000 v H 1442 K0
(d) How many questions should the studer( expect o get correct?

E(x )= 0(%) = [E)

(e) Find the variance and standard deviation for the number of questions answered correctly.

oK)= npg = lo(ENE) =L ]

3. How many different social security numbers are there if

(a) there are no restrictions?

@&'Mﬂ);& < L0 ﬂi@,,_@ = 0? - 400(%0063}000

(b) only the numbers 2, 3, 5, 7, and 8 are used, the first two numbers are not the same, and the last digit is odd?
a :
Ged3 5545683 - 4575D0
2 Ty J

% LA
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4. Classify each of the following random variables and give the possible values they each may assume.

(2) X =the number of times a coin is flipped until tails appears.

A=, 7‘16)4’1 vo*
Tnfini+e “hsurete

(b) X =the number of cards drawn without replacement from a standard deck of 52 playing cards until a red card
is drawn.

le]a'}%)j'l) ® 9 o)gb)a7 F,‘A"H “DESW;‘IL@

(c) X = the weight of a newborn baby.

K>0  (infinurvs

(d) X =the number of hours my cat Mouse sleeps in one day.

04 X< R Ombinwsue

(e) X =the number cards drawn with replacement from a standard deck of 52 playing cards until a club is drawn.

X=h 23,00 finide Biserede

5. The following game costs $3 per play: A bag contains 2 gold coins and 28 silver coins. The player grabs two coins
from the bag without replacement. A player wins $20 for getting the two gold coins and $5 for getting one gold
and one silver coin. There is no prize for selecting two silver coins. -

X= NaA pwoilen U S

(a) Give the probability distribution for the net winnings of a person who plays this game once.

Pl T Valut 7 X| 17 2 | -3

ladislr 5 -3 P N ) 50 |2 (p
ﬁluﬁ( 0-» -2 P(X=x) \ 435" | 435 E5

p . L4

- C(ﬂ,?—) ﬁ( 251
=17) ML (98
(G L ¢(202) ((30,2) Y

{b) Find thect winnings of a person playing thls game once. Round to 2 decimal places.

ECO= |7 (4'55‘5 +al %’} + (- 5)(145>

- | e (SO can
p :Q : 5[ ﬁw{kﬁmTﬁ%ﬂm AN

§b 2.3) @,eq}%
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6. Random Elementary did a survey of its 55 fourth graders to find out&iow many siblingg each of them have. The

following table summarizes this information:

Number of Siblings | 0 1 2 3 4 5
Number of Students | 10 21 15 3 5 le&Tolal155

245

X= N wmbee Aouwkings  P(x>2) = =55

(b) Find P(1 < X < 4). _
oaxis s m
f(lﬁ)(ALD“ T 85 = \gs

(¢) Find E(X) and interpret its meaning.

-— —_ . L
E X e— woe X in \Vaxsedsliylo bacted

— LM ecta vy
E(N)= l.bfqb‘b %%%(ﬂhmmi‘%i

(d) Compute the mean, median, mode, standard deviation, and variance for the data. Be sure to label all answers.

Pp= mea = L5455 popstanderd devichion= Gy = (2185

W&diﬁf’; ; Py VYL ee = % = [HHD
ot = |

(a) Define an appropriate random variable X for this data, and then find P(X > 2).

(e) All of the students in the fifth grade class were surveyed in the same way, and it was found that mean number
of siblings was 1.7845 with a standard deviation of 1.0043. Which data set has a greater amount 0
(or dispersion) about its mean? -

T
L}HK pdoxs 6‘{1’,\“ 0(’\/(0410/(5 Wpaf?_o‘s
mg G = .00 3 or 0*'s .

i) C
X clandard ANZANTS Pprec fov Ha I gradi
?WMM sot- fov Ha 4”%%1’@(5 humog%zﬂrs o elpoyd-i pead

7. Bob has 7 markers, 8 pens, 3 pencils, and 5 black crayons. If writing instraments of the same type are identical, in
how many ways can Bob arrange these items in a single row on his desk?

22

g

.

11 %1%l 5]
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8. Rosa has 3 different red dresses, 9 different black dresses, 7 different blue dresses, and 2 different green dresses.

(2) In how many ways can Rosa arrange these dresses in her closet if there are no restrictions?

{GZII ’ DY P{ﬂl,i() (Hese ace e@mi)

(b) If Rosa randomly arranges these dresses in her closet, what is the probability that dresses of the same color

are kept together? [ - A(e55es A 0o $@m2 COloT ane lt—iﬁv-k- —}'ﬂ%ﬁ’e\mf :
P(Ef) - V}ﬂ({%g - 4!5! GH 7! GL—L NE\'. .ﬂ* élfra_n%z coloys = ‘/I
]| l Ty -actang cedd(eses ny= 3]

E-ﬁ((a/%& beﬁtk, gfﬁ&ﬁ’.ﬁ ns = 57!
=N.o310x 107° T arracag it 0y

Te-oucctasg undes, ng= 2|

(¢} Rosa has decided to pack 4 dresses for a trip. How many ways can she choose 4 dresses if

1. there are no restrictions? §
21 = |
T) =

ii. of the dresses is blue?

| oe less Emd/lb | Bl oy 0 Ples

) ) =254

iti. exactly 1 is blue and exactly 2 are red?

T-ehovne | blae  nN= (\'<7i 0
,.;«Z_mg_ped Na=C(2,2) ¢, ‘)u%)l)ul\lﬂ‘:—

Tp, ~Chome | ponblue, monred Mg = {1)\)
(d) If Rosa randomly selects 8 dresses from her closet, what is the probability that
1. cxactly 4 arc blue@\exactly 2 are green?

L..fe LIS o

Pue) =ve) + PE) — P(BNG)

_ ) | a4 LN, | 222
ey T Ueh -”'f‘c(;o,’fg;’ =Tl

il Lal:_le__flﬂ__Z_,are black?

EL___ [ ov Qo55 b@a‘(_ck E{L&L(Aﬁl ov' O black 6’ Dq |

c Nl £ 33) | ===
YEY= |-HES) =1 - CM%Z?,@ T |ER%0
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9. Suppose you roll two fair 6-sided dice and take the sum of the numbers landing up. You will win twice what you
paid if the sum is 7 or 11. You win nothing if the sum is 2, 3, or 12. For any other sum, you win $5. The game
costs $10 to play. Let X denote the net winnings of someone who plays once. Find and interpret E(X).

Dufors Wi X \!W%X 10 \ o | -5

“Tovll 20 -0 [0 . 7 o
2,%y001% 0 -0 ~10 DY) \ 3 \ En l 5o
fh oders 5 -0 -5 7 dd ﬁ_\""’Sa’ia'eﬂz
[ gettomeaddsitod
_ (g suALomes add o 77 7 putesres add 3
2 suk(omes add vo 1 | e addsto 12

E(X) = 10(58) + (-19)(%) +(-sY5%)
EX==7.22| A prreon can ¥pect ol an average g‘ﬁa.&%ﬂ@f Py,

10. Let X be a normal random variable with g = 70 and ¢ = 4. By first sketching a normal curve and shading an
appropriate area under the curve, find each of the following probabilities.

10(x>70)= 0.5)

() P(X > 70)

 Dloex 7D =xmaledf o, 74, 70,4)

/i i b
P 3
i
kS

PIX&72) ?Mac (-1e%4,72, 70,4)

——

10 1 ,
1t. The police department of a ceﬁaing’iown estimates that 23% of all drivers in their town do@waar their seatbelts.
If 60 cars are stopped at random, what is the probability that more than 90% of these drivers are wearing their

seatbelts?
N =0 T 0% w0 = 5}

iy " f H:
“’Em‘e%@ ) 6‘*3_%”;37%@’% O myeansd)= P(X 2 55)
Pz 1-012 =0, _ | inomed f(u,0.77,54)

Tl
V- - [50d8)
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12. A probability distribution has a mean of 100 and a standard deviation of 4. Use Chebychev’s Theorem to estimate
the probability that an outcome of the experiment lies

(a) between 90 and 110. At
R ig) k-4 J
L5 =k

(b) between 91.56 and 108.44.

00 joxdlf Gzl
1.5 ~ |50 ]
344 g, L 20 = e

014150 EX < ) 08.44) Z | — Di/
MM*L@

13. Let Z be the Ftanﬁar& O] ranHoE] variable. Find the value of a if

(a) P(Z < a) = 0.253

&‘J\:O o=l

qa :i‘vtd{lNWb(g'Q“;B)

@_9 Y )NTITNY \J

ok bo. OUC eo

a g =0715 -
[ = vl 10711 3) [0Sz
S o e ks B

120,35 = ).b5 <unsbodd
dazo.

a;'lv\UMLW\( |-V »25)

> [ne 058 )
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14. How many distinguishable arrangements are there of the letters in the word CONOCIMIENTOQ?

/2] :{4 74/7_00

Zrard 2

15. At a certain hospital, the weights of babies at birth are normally distributed with a mean of 7.5 pounds and a
standard deviation of 1.1 pounds.

(2) What is the probability that a randomly selected newborn at this hos jltal weighs more than 8 pounds?

P(X>R) = novmalcd F(§, 1€449, 1.5, 1.1)

—+—
15
(b) What is the probability that a randomly selected newborn at this hospital weighs exactly 7.5 pounds?

™\ X=1)=0

7
N

5
(c) Only 1% of all babies bO;{n at this hospital weigh less than

a pounds.

| @amuNNM(D-Df) 13, Ll):éﬁ

% ot /3
(d) 25% of all babies born at this hospital weigh more than ¢~

5 @
(e) If yourandomly access records of 1,000 newborns born at this hospital, how many of those babies would you

P X79 ) ’ | y P(X 7?)fno(maMf/ﬁ e85 1 f)
‘ * 0,08(%

Evd EOOL 1000% ©.08L% = dw.% ng{ﬁpﬁg@% N

o 4\po.
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16. A physics instructor gave an exam to her class that had an average of 65 and standard deviation of 13. She decided
to assign grades as follows: the top 6% and the bottom %6 will receive A’s and F’s, respectively. The next 16% in
either direction will be given B’s and D’s, and the remaining students will receive C’s. Assuming that the grades
on the exam are normally distributed, find the cutoffs for each grade level.

Mintacsm Foc i tavm({ 1-0.00,05,12) =35, 21 2
minimum Foc B2 MVWLQ.5(0+OJU+D.OKD) vs,13) = 75.0335
i v e o (0004000, 05, )2) = 54, Flo|S

ﬂ/L;an/W”’LFDYD: 1&\}!/(,(1'\%(010(‘?} 5 ,1%) = 44‘7%* 79

17. Katie has purchased a one-year insurance policy on her Stradivarius violin for $250. In the event of a minor damage
to her violin, the insurance company will pay Katie $750 for damages. In the event that Katie’s violin is damaged
beyond repair or stolen, the insurance company will pay her $3,100. The insurance company estimates that the
probability that Katie’s violin will suffer minor damage in the next year is 0.005, and the probability that her violin
will need to be replaced in the next year is 0.0001. What is the insurance company’gg_ig from selling

this_policy? . | XD Y= aai
X4_W~m/§u_(rﬂ/&& QWW ‘e, ﬁﬂ,w\u E( J ?5 A"

(st {&X f0x-x) E(X)= (~50) b Y- 4850)o0e
Ao o 150 D005 +HasoHA)

e 20-80 0000 IS s ) |
Nowbeo 250 0.4949 C—
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18. How many 7-symbol license plates with 3 letters and 4 digits are possible if

‘(a) there are no restrictions? 12 C ) ;\ i? IQ @ 0 ( )
L

Ti-Chane. Splis Soe fokers n=0073)

Ty~ Pick Ledexs Np= o’!los

Ty~ e d‘xéws na= o7 0 ]15*))@ Dojooa
(b) no symbol is repeated? /

T-choo? QSR s n,=C(73) |
- ) ' %) /0 G sy & 7
To- kvramgg Jutters Ny = Ao 25 24 O @

@,A{(m&d@‘@ Ny= J0.9.8.7 [C (1,5)Pl20, 3)P[/0@:

215 1% 45000

(¢) letters must be kept together, digits must be kept together, and no dlglt is repeated?

Joers fiest 3 o guge o 25T

Lz_L,Dj)_'i; AN
o + :ﬁw

Agits st} pagldpsede

,-—- i g
D D TV L
19. The following histogram gives the probability di trlbutlon for a random variable X which takes on the values 0, 1,
2,3,4,and 5.

(a) Find P(X =3).

AN=9)=1-02-015 - 15~ 00 005 {D2)

(b) Find E(X).

FIX)= 0009 ¢ 1(015)2205) + 3f02) 1 4{al) #5005




