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Matching graphs o variables.
1. Match these variables to their graphs. .
Consider the foliowing list of variables and graphs:

age at death of a sampie of 34 peopie.

The last digit in the social security number of 40 students.
scores on a fairly easy examination in statistics

number of months after going off the pill it took to get pregnant

- heights of a group of college students
number of medals won by medal-winning countries in the 1992 Winter Olympics

© =0 00 op

SAT scores for a group of college students : x4

Use your knowledge of the variables to match the variables with the graphs,
; 1 I

wlli

lu__nim_ullllill
. {1

Fa

» » . » A

2. Atter you have matched the graphs to the variables, describe each distribution and any unusual
features {e.g. is the distribution skewed 1o the right? Is it symmetric? Are there outliers? Why might this be

s07).

3. Name one variable which might have asymmetric distribution, one that has distribution skewed to the

right, and one that has distribution skewed to the ieft.
4. in each case estimate whether the mean is greater than, less than, or equal to the median, and explain

your reasoning.

s




Use the scaitergrams A-F o answer all of the questions on this pagse.

Match the following to the scattergram which best fits the description.

5. Perfect positive correlation {r=1) .
§. Strong positive correlation (r = .91)

7. Weak positive correlation (r = .3)

8. No correlation (r = 0)

9. Strong negative correlation (r = -.85)

10. Perfect negative correlation {r = -1)

Match the following variables to a suitable scattergram.
11. x = infant age in days, y = length in inches
12. x = years smoked, y = years you will live
13. x = height in cm, y = GPA

14. x = weight in pounds, y = weight in kilograms

Y3

"
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Math4020 10.2-1 Nofes
Measures of Central Tendency

Mode-->The number that occurs most frequently; there can be more than
ohe mode : if each number appears equally often, then there i

no mode at all.
imode is great for shoe size, ice cream flavor, efc.]

Median-—->The middle number when the numbers are all listed in
increasing [or decreasing} order. If there are an-even number of
numbers, then take the arithmetic average {a.k.a. Meanj of the
two middile numbers. '

Mean->{c.k.a. Arithmetic average} The number you get when you add
all the numbers together and divide by the number of numbers in
the fist. This is fypically whot people mean when they simply say
sgverage.” Notfafion for mean: X .

Box & Whisker Plot-->A type of graph that helps view ¢ list of numbers
quickly fo see their spread. .

Given a list of numbers, this is how to create a box and whisker piot:

{1) Put the numbers in decreasing order.

(2) Find the following information.

{a) The lowest number in the list.

(o} The lower quartile, which is the median of the lowest
half of the numbers.

{c) The median of the fist of numbers.

([d) The upper quartile, which is the median of the largest
half of the numbers.

(e} The highest number in the fist.

{3) Plof these 5 numbers on a number ine.

{4) Make a box from the lower guartile to the upper quartile,
and indicate the median in that box with a vertical line
segment where the median occurs.

(5} Connect the lowest number fo the lower quartile with @
line segment and connect the upper quartile to the highest
number with ¢ line segment.

The box represents where 50% of the list of numbers lie. The whiskers 9{ b
represent about 25% of the other numbers.
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QR (interguariile Range]~>The difference between the upper and lower
quartiie. For example, If the upper quartile s 3 and the lower
quartile 576, then the IQR 593 - 76 =17,

Outlier-->Any vaiue of data that fies more than 1.5 QR units below the

iower quartiie OR more than 1.5 IGR units above the upper quartile.

' Perceniile-->A number isinthe »” percentile of some dataifitis
greater than or equal fo n% of the data.

47
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Consider the dataset 1, 1, 3, 3, 3, 4, 4, and 5. The mean, or average value, for
this set 15 the sum of the values. 2+, divided by 8, or 3. We can represent these dan
by using stacks of unit blocks as weighis on 3 number line to ilustrate the idea ol

7 ! ~
| | i ! A
1 2 3 4 5
FIGURE 8.17
FIGURE 8.18

the arithmetic mean as a clustering or balance point. On the number line shown in
Figure 8.17, a unit block on 5, for example, represents the number 5 from the data
set. Two unit blocks on 4 represent the two 4’ from the data set, and so on. The
fulcrum is at 3, the mean of the data ser.

To demonstrate visually the clustering at a mean, we move blocks to the center
while maintaining the balance by compensating moves of blocks on the left side to
the right and moves of blocks on the right side to the lefr. Specifically, we move the
two blocks at 1 each 2 units to the right, a total of 4 units to the right. To maintain
the balance, we move the two blocks at 4 each a unit to the left, effecting a move-
ment of 2 units to the left. We also move the block at 5, 2 units to the left, making
a total of 4 units moved 1o the left. As we make the same number of moves of unit
blocks to the right as to the left, the number Jine remains in balance about its mean
of 3, as shown in Figure 8.18. Thus, the mean can be considered the “balance
point” or “cluster point™ for the numbers in the data set it represents,

Complete the estimation application by using the idez of the mean as a balance
or cluster point.
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bimodal normal
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FIGURE 7.23

Table 7.12 gives one example for each of the five distributions.

TABLE 7.12
Distribution x axis (independent variable) y axis (dependent variable)
Uniform Months of the year Temperature in Hawaii
Skewed {right) Salaries in a factory Frequency
Skewed (ieft) Class sizes in a high school Frequency
Bimodal Time to finish an exam Frequency
Normal Hours that Battery A lasted Frequency

O
o



A data distribution can be classified as approximatety symmetric (01 example. the
normal distribution} of skewed in one direction. When a nonsymmetric curve has 2
jonger left-hand wiail,” as shown in Figure 12-22(a), it is skewed to the jeft. A curve
with a longer “tail” on the right. as shown 1n Figure 12-22(b}. 13 skewed to the right.

{(a) Long lefr-hand tail (b) Long right-hand tail

Skewed to the left

Skewed to the left?

Figure 1222

l LE14 Connection
| Decide whether each set of discrete data is most likely to be approximately symmeiﬂc'
| skewed to the left, or skewed to the right.

{a) Second grade srudents’ test scores on a fourth grade test
| {b} Fourth grade stadenis’ test scores o the same test
| (e Sixth grade students’ test scores On the same test



Math4020 10.2-2 Noftes
Measuring Dispersion

since the range of dota doesn’t give encugh information about the
distibution of the data, we need to look at other atfributes of fhe data.

varance-->The mean of the squared differences between each number
and the mean of the list of numbers. For a list of numbers,
' (x,~ %) +(x, =2 +...+{x,— %)
n

&

X(s Xgs Xy ens Kpepn %y, thE varonce =

standard Devigtion—>The square root of the variance, usually denoted
o ,ie. o =+ variance .

7.scora->For a particular number X, compared to a list of data values,
the z-score is calculated with the following formuia.
x—X

= Where o = standard deviation of the list of data,

and % = the mean of that data set.

The 7-score indicalies how many standard deviations x is away from
the mean.

2> 0 ==> xis above the mean, e x>% .
7z < 0 ==> xis below the mean, e, x<X% .
;=0 ==>xis exactly the mean, ie. x=X .

Distribution—>Graph of the data values (oh horizontal axis} vs. relative
frequency of each number in the data [on vertical axis}, on a

Cartesian coordinate system.

Relative Frequency-->if we have n nurmbers in our dato list, then the

relafive frequency of any x in the list is
{the number of fimes x occurs in the list)/ n.

62



Bell-shoped Distibution-->A smooth, continuous distribution whose shape
resembles o bell shape. (if's like o confinuous histogram, of
“histogram-gene-smooths”]

(1} The medion will occur at the x-value where the verfical line cuts
the region under the curve info two equal-area regions.
(2) The mode will occur at the x-value where the highest poinf on the

curve exists.
i3} The mean will occur at the x-vaiue where the distribution would

i
be balanced [like o teeter-totter].

Normal Distiibution-->A specicl bell-shaped distribution that's symmetic
and the mean=mode=median. Shape is determined by the mean
and standard deviation (the larger the standard devigtion, the
flatter the normal curve will bej.

For a normal distribution,
~68% of the data is in the inferval  [x—
ﬁ._

, X400
~95% of the data is in the inferval | b4

o ]
20,3+20)

~99 7% of the data is in the interval [x—30,3+30]

\o¥
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TABLE 10.13
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Math4020 11.1 Notes
Probability

Experiment-->The act of making an observation.

Outcome~>0ne of the possible things that can occur.

sample Space-->The set of all nossible outcomes {usually denoted ¢s S).

Eveni—>A subset of the sample space {usually denoted as E}.

Probability-->The relative frequency we expect an eveni fo occur
{can be wiitlen as @ fraction, decimal, ratio or percent]

P(E)= ) That is, the probability of an event Eis the number of

ways the event E can happen divided by the
number of outcomes of S.

Since MCSEESS ,and we know that the number of elements in
the empty setis 0,i.e. n{#)=0 , then

(_)SH(E}:SH(S) . And dividing by n{8§) . we get

0 <?’?{E}<i?($}

TSR n(S)_ . Finally, we have

O=P(E)s1 . In other words, the probability of any event

is atways a number between 0 and 1 (inclusive].

‘-\O‘;
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expernmental Probabliity->The probabiiity calculated from on aciual

experiment. The probability for the same event may vary from
observaiion fo observotion.

Theoretical Probability-->This is based on ideal occurences lusually what
we mean when we say “probabifity”}.

The probabilify of A OR B is equal fo the probability of A plus the

probability of B minus the probability of A AND B {that got counied twice).

P{AUB)=P{A)+P{B)—~P(ANB}

The probability of the the event not happening equails 1 minus the
probability of the event happening.

P(E)=1~P(E)

\\{};Sa.
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Math4020 11.2Notes
Probalbility

rundamenial Counting Property-->if an event A Con OCCUY inrwaysond

for ol of the rways, an event B canoCccir in s ways, then the e}«em
A & B can OCCUr, in sUCCession, in 1s ways. {This can help when
calculaling probakbility.)

Example 1: At a fiiend's birthday party, she had three different.
figvors of ice cream {vanilla, chocolale, or mini}, two toppings
(chocolate or sirawbery sprinkles), and we could have our ice
cream in G cone of a-CUp. | wanted to have one scoop ©of ice
cream with ¢ topping. ' '
 {a) How many choices did | have? - |

(b} If I randomly made a choice, what is the probability that Lgot
mint ice cream with chocolate sprinkles on-a-cones

Example 2: What is the probcbili’ry of getting-asumof8on a-pair of
dice? . ' S

_\O’-ﬁ’
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Tree Diagram-->This can be used 1o represent cutcomes of an expenment
{rother than wiiting out each element in @ setl.

Exaomple 3. Aoy company makes tiles for o game, Each file hos
these atiributes— {1} it's either biwe or green
{2)if's o square, friangle of circle shope
{3) it is dotted or striped,
we can use ¢ tree diagram to drow all the possible different tiles
ihat con be made with these oftributes. -

probability Tree Dicgrom-->A tree diagram that has the probaobilities of
each event listed on the branches.

Example 4: | have a drawer with locse s0cks. in total, | have § blue
<ocks. 3 black socks and 2 red socks. | pull one sock from the
drawet, at random, and then another sock, trying to find @

match.
Draw a probability free diagram that represents this experiment.
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pascals Tiongie->

1 2 i
i 3 3 i
] 4 6 4 1
i 5 10 - 10 5 !
1 6 15 20 15 6 i

Example 5: Drow a free diogram to represent tossing a coin 5 times ~
{ond recording whether it lands on Heads or Tails).
what does this have to do with Pascal's Triangle?
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Additive Property of Probobillity jiee Dicgrams-->For pairwise mutually
exclusive evenis [evenis thal have no dependaence on one
another) E, E.E,..E, [allfrom the same sample space 3),

§ E=EUEUEU.UE, |
then P(E)m?{EQ%»P{£Q}+P(E3}+...+Pifn} .

That is, we can add probabilifies at the end of the probabllity free
diagram to get the probability of the event we wani.

Multinlicative Property of erobability Tree Diagrams-->if an experiment
consists of a sequence of simpier experiments and can be
represented by G probability free diagram, then the probability of
any of the simpler experiments is the product of ali probabilities on

its branch.

Example & We have five candies in a jor—2 white, 2 red, and 1

blue. We pull out one candy. record its color, replace it, then draw

another candy and record its color.

(e} Draw a probabifity free diagram for this experiment.

{b} What is the probability that both candies are the same color?

[c) Whatisthe probability that the first candy is white and the
second candy is red?

WO



Example 7: Refer to Exampie 4-

{a} whatisthe probability that | choose d bive palr of sockse

(o} wWhat is the probability that | choose maiching poir of socks?
{c] Whatisthe orobability that | choose red and Q blue soCK?

Examnple 8: Refer to Example 6—We have the same candies in ¢ jar,
sut this fime, we will not replace the first candy we draw. End the
experiment as soon as ared candy is drawn.

(g} Draw ¢ probability free diagram for this experiment.

(b} Given event A= only 1 draw is needed o get a red caondy
event B = two draws are needed fo get red condy
event C = three draws are needed 1o get ared candy-

[} Find P{A) . .
CfiiyFind  P(B) .

{iiyFind P{C) . o )

fiviFind P(AUB) . Inwords, what i§ this asking fore

WA
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Math4020 11.4 Notes
Ppermutations and Combinations

Permutation—>An ordered arangement of objects.

Combinalion—>A collection of objects, in no particular order.

Fqctorigl—> al=n{n—1){n—2}-.-3-2:1 By definition, 1/=1 and 0/=1 .

The number of permutations of n distinct objects, foken all fogether, is ni

i.e. "n factorial.”

Exarnple 1: Simplify the following expressions.

107 _
(@) 37

3757
b} —5

Let's make o fable fo record these next several results and iry To
generalize them fo a formula.

Permutation or | # things to | # things we # permutations or Formula guess
Combination |choose from chose combinations
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Example 2. How many 4-letter “words” can we form [where we
count any distinct grouping of letters as a word] with no repeciing

iatters.

Permufiation or Combination®

Fxample 3: twant to arrange three marbles in a row. In how many
ways can this be done?

parmutation of Combination?

Example 4: If 6 horses are entered in a race and there can be no
#ies, how many different orders of finish are there?

Permutation of Combination?

NS
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Fxarmple 5. In your soronity, you need fo chocse g preséderé‘?g
tregsurer and secrefary out of o group of 15 women. How many
ways can this occuré

parmuiation or Combination?

Example 6: My fiend made 5 cakes and she has offered to let me
take three of them home. How many different groups of cakes can
| choose?

permutation or Combination?

Example 7: | have 10 marbles and | want to choose 4 to give to

my best fiend. How many different groupings of marbles canigive
her? :

Permutation or Combination?
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Example 8: How many 5-card poker honds are theres

permutation or Combinafiong

Number of Permutgtions:
The number of permutations of r objects chosen from »n objecTs,
where 0=<rsn .,
n! \
P =-———  read“n permuter.”

a°or {33"_?-).’

‘Number of Combinations:
The number of combinations of r objects chosen from objects,

where 0<r=<n ,is

n! n
C =——=i=—1 read “n chooser.”
oy (?2“"‘7'].’)"." - ead 'n oose
number of permutations

number of permutations per combination

_ number of permutations
- {(number chosen)!

Example 9: You have a class of 20 sfudents. You need fo select
two students to be hall monitors. How many groups of fwo students
can you choose from your class?

permutation or Combination?

VA



Example 10 1go foan ‘ce cream store thot has 30 flavors of ice

credm.
[a} Pwantto get a bowl with three scoops o eal. How many

Hitferent groupings of fhree flavors can b get?

paermutction or Combination?

b} fwantto get my three scoops on a cone instead. How many
different ways can | arange three flavors on my cone?

permutation or Combinalion?

Example 11:
How many choices do have?

permutation or Combination?g

I wani to choose 3 candies out of 5 different candies.
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Exgmple 12: 1have 4 different cookies. How many ways can i put
them ina line?

rermutafion or Combinationg

Example 13: How mony 12-person juries can be chosen from 30
candidates?

pPermutation or Combination?

Example 14: On a 10-question True/False test, how many ways
can 8 or more answers be corect?

Permutafion or Combination2

WY
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Example 150 AT G pizza restaurant, you nave 10 choices for
toppings, 3 sauce choices, and 4 types of crust., They are running @
special foday tor $6 you can gef o 1-topping pizza with your cheoice
of fopping, soUCe and crust. How many different pizzas can be

ordered?

parmuiation or Combinafion?

Example 16: Fora family of 9 children, with 4 girls, how many Doy-
girl arrangements can there be?

Permutation or Combingfion?

AR
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Exarmnple 17: You foss o coin 6 fimes and record the result—either
H=heaqds or T=iails.

eermutation or Combinafion?

{a} How many ways can you get 2 heads?

[b} How many ways can you get 5 tailse

Example 18: You haove 3 red {triangular) flags, 2 green flags and 4
blue flags. How many different ways can you order the flags on
your flagpole?

permutation or Combination?
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Mafh4020 11.3 Notes
Odds & Conditional Probabiiity

Odds-->The odds in fovor of an event E are given by n{E):n{E) . Thatls,
ihe odds in favor of event Els the ratio of the number of ways £ can occur
to the number of ways E does not 0CCur. The odds against event E are

given by n(E):n(E} .

Example 1: When drawing ¢ card from a deck of cards, what are
the odds in favor of

{a) getting @ black card.

(o) getting @ face card.

{c] gettingo2.

[d} geltingthe 5 of hearts.

Example 2: In the game of craps, one wins on the first roll of the pair
of dice if a 7 or 11 is fhrown {i.e. the sum of the dice is 7 or 11}. What
are the odds of winning on the first roll2
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Given the probablity of event £, P(E) , determine the oddsin
tavor of £ and the odds against E

we know the odds In favor of E are given by
‘ n{E}Mi(E_}__lfn{S}
nE) nlE) 1/n(S)
P{E)
P(E)
P{E)
1—P(E)

or PlE):1-P(E)

o,

o

e

L ikewise, the odds against E are given by
1-P{E): P(E)

Thus, If we know ihe probability of £ {or the probability of ifs
the odds in favor or against E. Thisis

complement), then we can get fo
useful, especially for unegually likely outcomes.

Example 3: Find the odds in favor of an event Ef

(a) P(E)==%

1
Examnple 4: |f P{é)ﬁg , P{B}f-“é- , and P(C)=% and events A,
dds in favor of A or C.

B and € are muiually exclusive, compute the o

\2A



Exomple 5. Three coins are tossed,
() What are the odds In tavor of getiing two heads and one 1ailg

(b) what are the odds against gefting three heads?

Example 61 Aljar contains 5 vellow, 4 blue, and 8 green marbles.
what are the odds in favor of selecting a yeliow marble if o single

marble is drawn from the jar?

Example 7: The odds against the Heatwaves winning fhé Crobgrass
Derby are 7 1o 1. Express the probability of winning.

e
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¢ onditional Probabilify-->3uppose A and B are events in sampie space §
such that P{B}#0 . The conditionai probability that event A

occurs, given that B oCCurs, 15

piam=tEE

y has three children. et A be the svent that

example 8: A famil
and B be the event that they have G boy

they have a girl first
second.

{a) Draw o Yenn Diagram to represent A and B.

b} Use the Venn Diagram 1o calculate the following:
(1) P(AIB)
[2) P(BlA)

V23
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Exarmple 9: All 24 students in Ms. Henry's preschool class are sither
shree or four years old, as shown in tha following fable. Astudentis

selected af random.

Age Three | Age Four
Boys 8 3
Girls : ) 7

{a} What is the probability that the student is three years old?
(b} Whatis the probability that the student is three yeors old, giv
that a boy was selected?

an

[c} Whatis the probability that the student is three vears oid, given

that o girl wos selected?

Example 10: Five black nalls numbered 1, 2, 3, 4, and 5 and seven

white balls numbered 1 through 7 are ploced in a bag. Oneis chosen
random.
(a) Whatis the probability it is numbered 1 or 29
(b) What is the probabilify it is numbered 5 or is white?
{c} Whatis the probability it is numbered 5, given that it is white?
(d) What is the probakbility it is numbered 3, given that it is black?
[e) Whatis the probability it is black, given that it's numbered 29
(f) What are the odds in favor of getting a black ball?

at

\'fZZVK
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Example 11: Mrs. Ricco has seven prown-eyed and fwo blug-eyed
pruneties in her fifih grade class. She also has eight brown-eyed and
shree blue-eyed children with micick nair. A child is selected af random,

(] Whotisthe probability that the child is o brown-eyed brunefie?

b} Whatis the probability that the child has brown eyes or is

brunsfte?
{c} Whatisthe probability that the child has brown eyes, given that

he or she is @ brunette?
(d) whatisthe probability that the child has black hair, given that

the child has blue eyes?
{e} What are the odds in favor of the child being a brunetie?

(f) What are the odds against the child having brown eyes?

Example 12:; Do book problem 11.3 A #20.




Math4020 Final Exam Topics

From Chapters 10 and 11

2

®

&

Statistics Graphs
Histograms
Stem and Leaf Plots
Bar Graphs
Pie Charts (a.k.a. Circle Graphs)
Scatter Plots
Line Graphs

o Line Plots
Central Tendencies

o Mean

o Median

o Mode

o Standard Deviation

o Z-scores/percentile
Probability

o Theoretical and Experimental
Tree Diagrams
Fundamental Counting Property
Qdds
Conditional Probability
Permutations
Combinations

000000

000 GO0

Erom Chapters 12 and 13

[ ]

¢ @ ® @

® 9 & @

Classifying/recognizing 2d polygons/shapes
Symmetry
Corresponding angles
Alternate interior angles
Regular Polygons
o Vertex angles (a.k.a. interior angles)
o Central angles
o Exterior angles
Angle sum for a polygon
Tessellations
Converting units of measurement
perimeter of 2d shapes
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Area of 2d shapes

Pilcircles

pythagorean theorem
Classifying/recognizing 3d polyhedron/solids
Piatonic solids

surface area of 3d solids

Volume of 3d solids

Scaling

e ® @ © % B» @ @

From Chapters 14 and 15

+ Basic Euclidean Constructions

o Congruence of Triangles (SSS, SAS, ASA)

« Similarity of Triangles (AA, SS8, SAS)

o Algebra/Geometry Tie-in

o Slope of a line (parallel and perpendicular lines siopes)

Equation of a line
Midpoint
Distance between two points
Collinearity
Equation of a Circle

0O 0000

Bring to Final Exam:
o z-score sheet
o conversion sheet

i 4 e s et vde S 2 e

o straightedge
o compass
o calculator
o pencils and/or pens
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