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Math 166 - Exam 2 Review

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

Section 3.2 - Measures of Central Tendency

e Population vs. Sample Statistics In statistics, ssampleis 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 tatigtecs calculated using ALL of the data
values are calledopulation statistics

— If statistics are calculated using only a subset or a sanfleecdata values in a group, then these statistics
are calledsample statistics

x To get a sample that is representative of the entire populatihe sample must be chosen randomly.

x As long as the sample is random, the statistics of the samapl®e used to approximate the statistics of
the population.

e Average, or Mean- The average, or mean, of thenumbers<, Xy, ..., X, is calculated as

XL+ X+ -+ X
n

and is represented asif these data values are from a populatiorxdfrthese data values are from a sample.

e Expected Value of a Random VariableX - Let X denote a random variable that assumes the vadues, ..., X,
with associated probabilitiegg,, po, ..., pn, respectively. Then thexpected valuef X, written E(X), is given by

E(X) = X1 p1+X2P2+ -+ + XaPn

e Mean of a Binomial Random Variable X - If X is a binomial random variable associated with a binomiakexp
iment consisting oh independent trials with probability of succegsthen the mean, or expected value Xofs
E(X) =np.

e Median - The median is the middle value in a set of data arranged ie#asing or decreasing order (when there
is an odd number of entries). If there is an even number ofemtthe median is the average of the two middle
numbers.

e Mode - The mode is the value that occurs most frequently in thefsgat@. When a data set has two values that
occur an equal number of times and this frequency is largar tihe frequency of any other data value, then we say
the data set ibimodal. If no data value occurs more frequently than any other, thesay that the data set has
no mode.

e Histograms and Measures of Central Tendency

— The expected value of a random variaklean be thought of as the center of balance of a histogram.
— The median of a data set is the place where the area of thgtastds cut in half.
— The mode of a data set corresponds to the tallest rectangfie distogram.

Section 3.3 - Measures of Spread

¢ Population Variance - a measure of dispersion (or spread) that is calculated Hinfirthe average of the squares
of the deviations from the mean. Population variance is tihlyVar(X) or 2, and the units of variance are the
square of the units of the original data.
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e Population Standard Deviation - a measure of dispersion (spread) that is calculated bydakie square root
of the population variance. The units of standard deviatienthe same as the units of the random variable, and
population standard deviation is denoteddoyon the calculatorgy).

e Sample Variance- The variance of @amplewith n data values is calculated by dividing by- 1 instead oin
when taking the average of the squares of the deviations thermean. Sample variance is denotedshy

e Sample Standard Deviation- The standard deviation ofsampleis found by taking the square root of the sample
variance. Sample standard deviation is denoted (foy the calculators).

¢ Variance and Standard Deviation of a Binomial Random Variale X - If X is a binomial random variable asso-
ciated with a binomial experiment consistingroindependent trials with probability of succgssand probability
of failure g, then the variance of is Var(X) = npg and the standard deviation Xfis o = ,/npg

e Chebychev’s Inequality- Let X be a random variable with expected vajuand standard deviatioo. Then the

probability that a randomly chosen outcome of the experiries betweery — ko andu + ko is at least 1- k_lz;
that is,

1
P(u—kangu+ka)21—F

Section 3.4 - The Normal Distribution

e Properties of the Normal Curve

1. The normal curve is completely determinedibgindo. (o determines the sharpness or flatness of the curve.)
The curve has a peakat L.

The curve is symmetric with respect to the vertical kne u.

The curve always lies above thexis but approaches thxeaxis asx extends indefinitely in either direction.
The area under the curve and abovextais is 1.

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

S e

e Thestandardnormal random variablg has mean 0 and standard deviation 1.

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

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

(b) exactly four of the cards must be of the same rank?
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2. A student takes a 10 question multiple choice exam, eaehtigm of which has 5 answer choices (1 correct, 4
incorrect). Being unprepared for the exam, the studentaimhdguesses at each question.

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

(b) What is the probability that the student gets at least 60%e questions correct?

(c) What is the probability that the student gets the firstdaz and the last 6 incorrect?

(d) How many questions should the student expect to geta@rre

(e) Find the variance and standard deviation for the numbguestions answered correctly.

3. How many different social security numbers are there if

(a) there are no restrictions?

(b) only the numbers 2, 3, 5, 7, and 8 are used, the first two rusrdre not the same, and the last digit is odd?
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4. Classify each of the following random variables and ghepiossible values they each may assume.

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

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

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

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

(e) X =the number cards drawn with replacement from a standaikdafés2 playing cards until a club is drawn.

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

(a) Give the probability distribution for the net winningsaoperson who plays this game once.

(b) Find the expected net winnings of a person playing thiseyance. Round to 2 decimal places.
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6. Random Elementary did a survey of its 55 fourth gradersnib dut how many siblings each of them have. The
following table summarizes this information:

Number of Siblings| 0 1 2 3
Number of Students| 10 21 15 3

4 5
5 1

(a) Define an appropriate random varialléor this data, and then fing(X > 2).

(b) FindP(1< X < 4).

(c) FindE(X) and interpret its meaning.

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

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

7. Bob has 7 markers, 8 pens, 3 pencils, and 5 black crayomsititig instruments of the same type are identical, in
how many ways can Bob arrange these items in a single row atekls?
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8. Rosa has 3 different red dresses, 9 different black dseggdifferent blue dresses, and 2 different green dresses.

(&) In how many ways can Rosa arrange these dresses in heri€libere are no restrictions?

(b) If Rosa randomly arranges these dresses in her closat,isvthe probability that dresses of the same color
are kept together?

(c) Rosa has decided to pack 4 dresses for a trip. How many egayshe choose 4 dresses if

i. there are no restrictions?

ii. at most 1 of the dresses is blue?

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

(d) If Rosa randomly selects 8 dresses from her closet, wgtiheiprobability that

i. exactly 4 are blue or exactly 2 are green?

ii. atleast 2 are black?
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9. Suppose you roll two fair 6-sided dice and take the sumehtimbers 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 Edr any other sum, you win $5. The game
costs $10 to play. LeX denote the net winnings of someone who plays once. Find aepnetE (X).

10. LetX be a normal random variable wifln = 70 andog = 4. By first sketching a normal curve and shading an
appropriate area under the curve, find each of the follownodabilities.

(@) P(X>70)

(b) P(66< X < 74)

(c) PX<T72

11. The police department of a certain town estimates tht @3all drivers in their town do not wear their seatbelts.
If 60 cars are stopped at random, what is the probability thate than 90% of these drivers are wearing their
seatbelts?
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12. A probability distribution has a mean of 100 and a stashdawiation of 4. Use Chebychev's Theorem to estimate
the probability that an outcome of the experiment lies

(a) between 90 and 110.

(b) between 91.56 and 108.44.

13. LetZ be the standard normal random variable. Find the valuseifof

(a) P(Z<a)=0.253

(b) P(Z>a) =0.713

(c) P(ra<Z<a)=0.35
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14. How many distinguishable arrangements are there ottters$ in the word CONOCIMIENTO?

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

(a) What is the probability that a randomly selected newladthis hospital weighs more than 8 pounds?

(b) What is the probability that a randomly selected newlatrthis hospital weighs exactly 7.5 pounds?

(c) Only 1% of all babies born at this hospital weigh less than_ pounds.

(d) 25% of all babies born at this hospital weigh more than_ pounds.

(e) If you randomly access records of 1,000 newborns botmshbspital, how many of those babies would you
expect to weigh more than 9 pounds at birth?
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16. A physics instructor gave an exam to her class that hadeaage of 65 and standard deviation of 13. She decided
to assign grades as follows: the top 6% and the bottom %6 ed#ive A's and F’s, respectively. The next 16% in
either direction will be given B’s and D’s, and the remainstgdents will receive C’s. Assuming that the grades
on the exam are normally distributed, find the cutoffs forhegiade level.

17. Katie has purchased a one-year insurance policy on tati&trius violin for $250. In the event of a minor damage
to her violin, the insurance company will pay Katie $750 fanthges. In the event that Katie’s violin is damaged
beyond repair or stolen, the insurance company will pay Bet@®. The insurance company estimates that the
probability that Katie’s violin will suffer minor damage 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 isrtearance company’s expected gain from selling
this policy?
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18. How many 7-symbol license plates with 3 letters and 4sligfie possible if

(a) there are no restrictions?

(b) no symbol is repeated?

(c) letters must be kept together, digits must be kept tagetnd no digit is repeated?

19. The following histogram gives the probability distrilmn for a random variablX which takes on the values 0, 1,
2,3,4,and 5.

(a) FindP(X =3).

O
) FindE(X). A
AP
1 O
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1 2 3 4 5



