4 9.1 Basic Combinatorics

Example

In how many different ways can four distinguishable items be arrange in order?
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A New York State license plate consists of three letters of the alphabet followed by four

- numerical digits (0 through 93, Find the number of different license plates that can be ‘ ‘I/\{f
formed [_ L L‘i&v‘ﬁ—tﬁﬁ € 6 CQ(D

(a) if there is no restriction on the letiers or numbers that can be used;
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(b} if no letter or digit can be repeated
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Example ;

o _ Count the number of different 7-letter “words” {don’t worry about whether they're inthe
P dictionary) that can be formed usmg the letters in each word.
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Evaluate cach expressmn \'. rithout a caleulator.
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Sixteen actors answer a casting call fo {ry out for roles as dwatfs in a production of Snow White
and the Seven Dwarfs. In how many different ways can the director cast the seven roles?
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Example

In each of the following scenarios tell whether permutations (ordered) or combinations
(unordered) are being described.

a) A president, VP, and Secretary are chosen from a 25-member Foreign Language Club

, Peoon , ondel m

b) A cook chooses 5 potatees from a bag of 12 po{atoes to make a potato salad.
Combiation, Somt Solad

¢) A teacher makes a seating chart for 22 students ina class100m with 30 desks
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In a beauty pageant, 50 confestants must be narrowed down to 15 finalists. In how many 0.

possible ways can the fifteen finalists be selected? C

Example

A coin is tossed 20 times and the heads and tails sequence is recorded. From among all the
possible sequences of heads and tails, how many have exactly seven heads?

20CT =177,529

Example

Professor Indiana Jones gives his class 20 study questions, from which he will select 8 to be
answered on the final exam. How many ways can he selectji§ the questions?

A national hamburger chain used to advertise that it fixed its hamburgers “256 ways” since

patrons could order whatever toppings they wanted. How many toppings must have been
available? i ._
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9.2 The Binomial Theorem (i

" Ifyouexpand (@ + By forn=0,1,2,3,4,and5,
here is what you get:

(a + b)° = 1
(a + b)l = talb® + 1a%!
(a + b)? = 1ad*0 + 24'b! + 1a%?
(a + b)* = 1a36° + 3a%p! + 34'5? + 1a%°
(@a+b)= ., " 1" + 40" + 6a%° + 4a'b* + 1a%*
(@+b)* = 1% + 5% + 104°b" + 104> + 5a’b* + 1a"%°
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Show how row 5 of Pascal’s ﬁ'iangle can be used to obtain row 6 and use the information to
. "'—"—_-—'-1&.
write the expansion of (X + y)"0
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( 9.3 Probability
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Find the probability of each of the following events:

. s
% a) Tossing a head on one toss of a fair cou@ TH
ﬁi \/ b) Tossing two heads in a row on two tosses of a fair coin

c) Drawing a queen from a standard deck of 52 cards &
q

d) Rolling a sum of 4 on a single roll of two fair di
el

e} Guessing all 6 numbers in a state lottery that requires you to pick 6 numbers between 1
and 46, inclusive
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Find the probability of rolling a sum divisible by 4 on a single roll of two fair dice.
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/E)D Sal opens a box of two-dozen chocolate crémes and generonsly offers three of them to
Val. Vallikes vanilla créme the best, but alt the chocolates look alike on the outside. If

11 of the 24 cremes are vanilia, what js the probability that all three of Val's picks furn
out to be vanilla?
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Example

© Inalarge high school, 43% of the students are g
Half of the gitls at the school play sports.

(a) What percentage of the students who play sports are bays? 3% 0

play sports?

{b} If a student is chosen at random, lwhat is the probability that it ig . ||§ii'|1o does not
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ls and 45% of the students play sports.
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If it rains tomorrow, the probability is 0.8 that John will practice his piano lesson. If it does not
rain tomorrow, there is only a 0.4 chance that John will practice. Suppose that the chance of rain
tomorrow is 60%. What is the probability that John will practice his piano lesson?
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Suppose we have drawn a cookie at random from one of two identical cpokie jars (jar A _ ,
- contains 3-chocolate chip-and 2-peanut butter cookies, while jar B contains 2 _chocf)le_ltc chip 0/ 9. CQ
cookies). Given that it is chocolate chip, what is the probability that it came from jar Al . L
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Suppose Michael makes 90% of his free throws. If he shoots 20 free throws, and if bis chance of
making each one is independent of the other shots, what is the probability that he makes

a) All 207 B) Exactly 187 C) At least 187
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9.4 Sequences

» Sequence ‘- CA\M G)mﬁ(ﬁg&‘\d\ OQ#S
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o Infinite Sequence — \D"\Q_fe dﬂﬁ\a}\n (\Q+ W@F n
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Find the first 6 terms and the 100™ term of the sequence {ax} inwhich @, = k*—1
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Find the first 6 terms and the 100™ term for the sequence defined recursively by the conditions:
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%A\ . Determine whether the sequence converges or diverges. If it converges, give the limit.
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(c) 5, 10, 15, 20, 25, .. (d)01020 0.4,0.5,.
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Determine whether the sequence converges or diverges. If it converges, give the limit.
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\/ For each of the flIo : g arithmetic sequences, find {a )tl comimnon diffe enée, (h) the
&{L tenth term, (¢) a recursive rule for the »th term, and (d) an explicit rule for the nth term.
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§ ;&% For each of the following geometric sequences, find (a) the cofamon rafio, (b) the tenth
'L term, (¢) a recursive nule for the xth term, and (d) an explicit rule for the mth term. .

(’ (1) 2, 6, 18, 54, 162, ...
(2) 26 29 212 215 213 i
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nda dfﬁhtrm f q neare3a d 192, respectively. Find explicit and
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_Graphthe sequence b, = vn—
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9.5 Series
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A corner section of a stadin

tadium has 10 seats along the front row. Each successive row has
5 more seats than the row preceding if. If the top row has 70 seats, how many seats are i
the entire section?
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Sum of Arithmetic Sequence Sum of Geometric Sequence ( j

Y o a‘(x-c“)
-3 (qorledd) | T

Cosot oo (XD
O

Example

qo \\B Find the sum of the geometrlc sequence 9 9/7,9/49, 9/343,
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For each of the following series, find the first five terms in ﬂ'fe' sequence of partial sums. Which
of the series appear to converge? ol o \\ o \\\ R
a) 0.1+0.01+0.001+0.0001+...... /q
b) 10+20+30+40+...... 0, 30 LQO b
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9.6 Mathematical Induction

Principle of Mathematical Induction | ——— -~ - = soo——— o

[ ,
Let P, be a statement about integers n. thenP is true for all positive integers n provided the
following condifions are satisfied: ————
1) (the anchor) Py is true ‘5\(\(}’*}3
2) (the inductive step) if P is true, then PK+513 true. _
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Prove that 5" — 1 is evenly divisible by 2 for 2ll positive integers . \ ( 4'\ \X KA( ?
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9,7 Statistics and Data ( ' E

» -Categorical-Variable - f—ﬂO(\ (\OM“ Ofu/
VAR Shees ol 9/1

» Quantitative Variable = \/Oﬂ\ﬁ-k\‘e, M\S (\UW\Q'(\‘
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Example s

Twenty-six people tried this activity. At the end of what each person judged to be a minute, the
actual time that had elapsed was recorded to the nearest second. The responses (in seconds) were
as follows:

Al

26 Responses to the Question

63 67 - - .78 . 75
57 72 527 &
3 59 55 68 |
66 86 70 5270
60 64 s

56 82 57 65

59 3

Make a stemplot for the data.
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Example

Mark McGwire and Barry Bonds entered the major leagues in 1986 and had overlapping
cargers until 2001, the year that McGwire retired, During that period they averaged
101.63 and 144.56 hits per year, respectively. Campare their annual hit totals with a
back-to-back stemplot. Can you tell which player was a more consistent hitter?
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Make a histogram of Mickey Mantle’s annual iffple r=1&50t1 iverrin the table below,
using intervals of width 5. [/Y ll'é

L D L
f _ ] 4%1 0?5‘6\ 1
ear Home Runs Year Home Runs Year

1951 3 1957 34 1963 05 QS’S‘C{)\ @ o‘t‘Of\) t’ﬁj

1952 23 1958 42 1964 35

1953 21 1959 31 1965 19 d‘t LO (9067
1954 27 1960 40 1966 23 @ LO\\(\ O

1955 37 1961 54 1967

1956 52 1962 30 1968

Source: www.baseball-reference.cont
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The table below gives the average monthly temperature of Albany, New York for the past 50
years. Display the data in a twlo_t and analyze the 12-month trend. @ E/(‘\%_Q(‘ L ( q,l, L.Z.
i Proit) o]

Month Jan. Fel-)‘.WMar. Af{pr. May Jun, Jul. Aug. Sep. Qct. Nov. Dec
@S\‘o# P o‘r
°F 22 M4 34 47 58 67 72 70 61 51 27
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9.8 Statistics and Data (Algebraic) t&‘\_‘(
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Example

A teacher gives a 10-point quiz and records the scores ina frequcncj* table as shown
below. Find the mode, median, and mean of the data.

"Score 109876543210'
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» Shape of Distribution J-shaped Normal Rectangular
o Symmetric

o Skewed Right :
o Skewed Left AV 7A R IVAY
Bimodal Positive (rlght) skew  Negatfve (left) skew
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Draw boxplots for the male and female data given below and describe briefly the

information displayed in the visualization, Q g

Couniry Male Femalc )

Hungary pﬂ 129.4 | 814

Ttaly 057 w7

United Siates M 109.7

Australia ﬂ{ 102.0

Cuba m 95.9

Japan y&’{ 78.1 .

Canada % HLS | g}a W/Q,Qf)

France - ' 7 89.9

Scotland 2065 1361 3.7%\ 74, /C>0 3’3" /[c? Z (3.} ?_S

England & Wales  18¥9 1269 ‘__‘:j::.—\—/*’

Switzerland }JZ( 99.5 — P .

Ecuador 2% 86l ._/__’ggf@__ﬂ [ — t__ﬂ\gi\_w m&ﬂw
Source: World Health Organization Data as o . v
adapied by the American Cancer Soctety, 1992 i * \ '\ \ () ‘ \ —i\
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Based on the resgarch data in example 10,(pg. 711), would a loon chick Weighiﬁg 95 g;éms
be in the tog2.5% ; of all newly hatched loon chicks? 149
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9.9 Statistical Literacy -

» Positive Association : -
» Negative Association

» CORRELATION DOES NOT IMPLY CAUSATION!!!

> Bias g T Ummem%&me,

Volon

» Experimental Design
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