4.1 Counting Principles

January 9, 2017 11:27 AM
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Goal: Determine the Fundamental Counting Principle and use it to solve
problems.

1. Fundamental Counting Principle (FCP): If there are a ways to perform one task and b

ways to perform another, then there are a x b ways of performing both.

Example 1: Selecting a strategy to solve a counting problem (p. 230)
Hannah plays on her school soccer team. The soccer uniform has:

e three different sweaters: red, white, and black,

+ three different shorts: red, white, and black.

How many different variations of the soccer uniform can the coach choose from for each
game?

Method 1: Use a tree diagram

gweahvs
blacl( Wl‘ ‘fe
Ghovt R B R wBg R w B
' 2 E 4 5 6 78
Method 2: Use the Fundamental Counting Principle
v Cwentev
Number of uniform variations = 3 X 3 = q
gt

9

There are different variations of the soccer uniform to choose from.
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Example 2: A bike lock opens with the correct four-digit code. Each wheel rotates through the
digits 0 to 9.
'Fouv

a. How many different Wdigit codes are possible?

|5 digt
Y
Number of different codes = lo X |O X ,O X IO = IO 000
ways

There are 19,999 different four-digit codes.

b. Suppose each digit can be used only once in a code. How many different codes are
possible when repetition is not allowed?

a“vw 1247

hot allns “ I+7 0-A4
Number of different codes = lo X q X 8 X 7 = 5040

’ ¢t ZNA 3):1 q_-l»k

There are 5040 different four-digit codes when the digits cannot repeat.

The Fundamental Counting Principle applies when tasks are related by the word AND

If tasks are related by the work OR:

o |f the tasks are mutually exclusive, they involve two disjoint sets A and B:

C(AUB)= n(A) +n (B) IAO o

+ [f the tasks are not mutually exclusive, they involve two sets that are not disjoint, C and
D:

or and c
n(cop) = n(€) +n(D)-n(cnD)

The Principle of Inclusion and Exclusion must be used to avoid counting elements in the
intersection of the two sets more than once.
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Example 3: Solving a counting problem when the Fundamental Counting Principle does not

apply (p. 232) 26 Red
€

A standard deck of cards contains 52 cards as shown. N\ 26 Bleck

H R N R e R T Sl L * e
- - v v vr|ve Db 22
| . ¢ 't‘."i
1 e vl v vw v v v v vy ‘
A 13 |4 5 [ () 3 «
H o L& AQQ-40~4¢004»4402:~:‘: AT -Face C‘,"
' v o |[v oo 0fvow($ed|$ ¢
' v ilv o IR IR ZIE 2 I AR R TR L) 2
v |v v viw wviv viivvivy viw v vl"i
v v (e
v,v| v
v 'Y A A a A‘A A‘A “““"g@ ‘
B Al A A At A afla ala ana A A Aya A Rt
o e |lie ollie ol o0 oo o0 |0 0 o
¢ 1o 0o
@ i IR
3 'Y 000.0
O O O A I -t

Count the number of possibilities of drawing a single card and getting:

a. either a black face card or an ace

h(B"“‘ Foe or Ate) = h (Blue Fau) 4+ n (ACC)

y,..,h.ll, = 6 ",' 4’

2x cusive
=[[0 wp ]

There are ‘ (2 ways to draw a single card and get either a black face card or an
ace.

Ollfr,ar ‘ M mu"’ku-'

b. either ared card ora 10 Exclwive.

n(Rd o 10) = n(Rel) +u(lo) —h(Rd»A l0)

%6 f %DB [ @
Z8)

There are Z 3 ways to draw a single card and get either a red card or a 10.
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Key Ideas

¢ The Fundamental Counting Principle applies when tasks are related by
the word AND.

* The Fundamental Counting Principle states that if one task can be
performed in @ ways and another task can be performed in b ways, then
both tasks can be performed in a - b ways.

Need to Know

¢ The Fundamental Counting Principle can be extended to more than
two tasks: if one task can be performed in a ways, another task can be
performed in b ways, another task in ¢ ways, and so on, then all these
tasks can be performed ina-b- c ... ways.

¢ The Fundamental Counting Principle does not apply when tasks are
related by the word OR. In the case of an OR situation,
- if the tasks are mutually exclusive, they involve two disjoint sets,
A and B:

n(AU B) = n(A) + n(B)

- if the tasks are not mutually exclusive, they involve two sets that are
not disjoint, C and D:
n(CUD) = n(C) + n(D) — n(CN D)

The Principle of Inclusion and Exclusion must be used to avoid counting
elements in the intersection of the two sets more than once.

¢ Qutcome tables, organized lists, and tree diagrams can also be used to
solve counting problems. They have the added benefit of displaying all
the possible outcomes, which can be useful in some problem situations.
However, these strategies become difficult to use when there are many
tasks involved and/or a large number of possibilities for each task.

HW: 4.1 p. 235-237 #4-12, 14 & 16
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4.2 Permutations

January 9, 2017

11:28 AM

F Math 12 4.2 Introducing Permutations and
abc

Factorial Notation p. 238
ach

Name

bac 6 per matations
bca Date

cab
Cba /f' Goal: Use factorial notation to solve simple permutation problems. |

1. permutation: An arrangement of distinguishable objects in a definite order. For example,

the objects a and b have two permutations, CA b and b a

2. factorial notation: A concise representation ofthe product of consecutive Aecren; .'n7

natural numbers:

1= | 6|=65Lf32'

20=2. | @,’l, = 7@

3= 3 . 2 . | h! or m S(JCh‘{."l)( Caltu,n‘l’av @
b=4.3-7|

n'=nn-1)mn-2)..3)2)1)

LEARN ABOUT the Math

Naomi volunteers after school at a daycare centre in Whitehorse,
Yukon. Each afternoon, around 4 p.m., she lines up her group of
children at the fountain to get a drink of water.

How many different arrangements of children can Naomi create
for the lineup for the water fountain if there are six children in her
group?

Lé! - 120
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Example 1: Solving a counting problem where order matters (p. 238)

Determine the number of arrangements that six children can form while lining up to
drink.

b1 &) (& f3 &) O

position position position position position position
A B c D E F

"’em-‘h{i-us : 6 5. 4.3 -2 ",
\/jr
61 =720

TLl-u Ont 720 Pcvm"’aﬁm +for 6(‘-‘“70\.

“

Ex, 131 = 6217010300

Example 2: Evaluating numerical expressions involving factorial notation (p. 240)

Evaluate the following:

= 120 _ 12-10-10- Q"
a) 100 = 3628300 S
g 5
- W11 N 1270
X V4
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O! = ‘\Ow mau/ Wtr Can

o!'

YOIR Y(arnby noH‘iuJ

e 0! is defined to be equal to _1_

e Restrictions on n if n! is defined:

wheren € [
+

~—
a) (n—3)!

h-320
>3

(23]

n!

For example: State the values of n for which each expression is defined,

r_; Fu.’l'ivc whele humber,

~E20)

q!
(@—j)! Choose the ln:"t.-(
I”IZ S0 ae ey e shiction

G22>

b)

T h22

Example 3: Simplifying an algebraic expression involving factorial notation (p. 241)

Simplify where n € N.
ho{ $o|v3uj oo no Festrictions ”

a) (n+3) !
,—/
(h+3) [n+2) [n+1)CnJCn-1]. 3-2-1

=|(h+3)!
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Example 4: Solving an equation involving factorial notation (p.242)
; * heed +o determie Yestriction.,
Solve

Solv (n@zr\SWi/_\
- ' )

nxo
> h- 22:] h22
L _q h22
I
h (h—l)(n_wm.m _ qo
(h—l)(n R
<~
nh(n-1) = 90
N*<=n =90 ~b+ [b*-tac

nl@n@:O h = 7 a

(R T A
a=1 'b==| c¢=-90 s -(.p)ij(-z)‘-z,t(.)(-q,_)
2 (1)
h- | + 1361
2
n= I+ 19
Rt 2
Y\ZZ Nz _li'_q or I_:Lq
2 2

HW: 4.2 p. 243-243 #2, 3,5,6,9, 12, 14 & 15
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Key Ideas

* A permutation is an arrangement of objects in a definite order, where
each object appears only once in each arrangement. For example, the
set of three objects a, b, and ¢ can be listed in six different ordered
arrangements or permutations:

Position 1 | Position 2 | Position 3
Permutation 1 El b C
Permutation 2 a C b
Permutation 3 b a q
Permutation 4 b (5 a
Permutation 5 C a b
Permutation 6 c b a

* The expression n! is called n factorial and represents the number of
permutations of a set of n different objects and is calculated as
n! =n(n - 1) - 2)...3)(2)(1)

Need to Know

* |n the expression n!, the variable n is defined only for values that belong
to the set of natural numbers; thatis, n € {1, 2, 3,...}.

HW: 4.2 p. 243-243 #2, 3,5, 6,9, 12, 14 & 15

Ch 3 Counting Page 10



4.3 Permutations Distinguishable

January 13, 2017 8:47 AM

F Math 12 4.3 Permutations When All Objects
N | Are Distinguishable p. 246

1 # "6 W»r 4 I'earnn? ”h” o(iHemé H’cms' Name

By 5!=54-3:2:1 =]20 wep pate

Goal: Determine the number of permutations of n objects taken r at a time,
where 0 <r <n.

The number of permutations from a set of n different objects, where r of them are used in each

arrangement, can be calculated using the formula:

n!

i = ,Where0 <r <n
\n=r):

Communication | Notation

H o ;tk P is the notation commonly used to represent the number of
ow MM\Y w‘/ y r permutations that can be made from a set of n different objects where

Il}"' gl O'F "h" l-.f only r of them are used in each arrangement, and 0 < r = n.
tems ok

” When all available objects are used in each arrangement, n and r are
order motters ! equal, 5o the notation P, is used.

b "Abc AcB:
. BAC  BCA .~
« tAB  CBA
Example 1: Solving a permutation problem where only some of the objects are used in each
arrangement (p. 247)

Matt has downloaded 10 new songs from an online music store. He wants to create a playlist
using 6 of these songs arranged in any order. How many different 6-song playlists can be
created from his ne'w downloaded songs?

n

wee (0P ,(7\::_)'. on G“rL.,y A
! Mubt 2 Prb
o =('o-—_j)“! lo lnPl-’ 6 = 151200
_ lo!

7T

=[5 I/ZOO P"/';ﬂ
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Example 2: Solving a permutation problem involving cases (p. 250)

Tania needs to create a password for a social networking website she registered with. The
password can use any digits from 0 to 9 and/or any letters of the alphabet. The password is
case sensitive, so she can use both lower- and upper-case letters. A password must be at
least 5 characters to a maximum of 7 characters, and each character can be used only once in
the password. How many different passwords are possible?

:ﬂ»‘v{' chavaters lo + 26 +26 = 62
case 1 : 5 chawders Fu:won' : GZPS =77 6/5' 20}2 40

case 2 ! [ . €2 P; = 4—4/261)655/680 +
Cose 3 ! 7 Chavacters . 62 P7 = 2/478, GSZ/ 60‘/000

fT,u '. Z/SZS,MO/ 780,000 Fauwnh7

Example 3: Solving a permutation problem with conditions (p. 251)
At a used car lot, seven different car models are to be parked close to the street for easy

o e
viewing.

a. The@hree red carsInust be parked so that there is a red car at each end and the third
red car is exactly in the middle. How many ways can the seven cars be parked?

ﬁ _C_z R?- G G R,

——

élﬂ“}” +o ’alatc Red Curs : 3! =6 > #4(”7, : 6.24 :@
) Uy to pla 4 Gus! 41 =24 -

"

b. The three red cars must be parked sid@ How many ways can the seven cars be
parked?

v
h W‘LCV

_g_’ Cl C3 CL’ ;”wrj

Count ML_]_ item , 3' x 5!

5 idems 2 51 =6 x 20

- L7Z 0 wvrj
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Example 4. Comparing arrangements created with and without repetition (p. 252)

A social insurance number (SIN) in Canada consists of a nine-digit number that uses the digits
f there are no restrictions on the digits selected for each position in the number, how
many SINs can be created if each digit can be repeated?

0-1

ow many SINs can be created if no repetition is allowed?
OPHAIM

0-1-8-7-6%5 4.3.72,

_—

I 2
o \Varreren s

[0l = 3628800 SIN

In reality, the Canadian government does not use 0, 8, or 9 as the first digit when assigning
SINs to citizens and permanent residents, and repetition of digits is allowed. How many nine-
digit SINs do not start with 0, 8, or 9?

opfiohs
[0 (0 v o 1o (0 1o |p

__—_——h_’

_ —
(Ah/'(’[«J \—___\8/
L'j Oig/q ’0
=710}

:170 6,000,000 SIN )
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Key Ideas
* The number of permutations from a set of n different obsects, where r of
them are used in each arrangement, can be calculated using the formula
nPr = -(nri—!,)!,wnerer)srsn
For example, if you have a set of three objects, a, b, and ¢, but you use only
two of them at a time in each permutation, the number of permutations is

3!
3P) = _(3 = 2‘)"! orb

Position 1 | Position 2
Permutation 1 a b
Permutation 2 a c
Permutation 3 b a
Permutation 4 b C
Permutation 5 c a
Permutation 6 c b

When all n objects are used in each arrangement, n is equal to r and the
number of arrangements is represented by ,P, = n!.

The number of permutations that can be created from a set of

n objects, using r objects in each arrangement, where repetition

is allowed and r = n, is n". For example, the number of four-character
passwords using only the 26 lower-case letters, where letters can
repeat, is 26 - 26 - 26+ 26 = 26°

Need to Know

« If order matters in a counting problem, then the problem involves
permutations. To determine all possible permutations, use the formula
for P, or 4P, depending on whether all or some of the objects are used
in each arrangement. Both of these formulas are based on the
Fundamental Counting Principle.

* By definition,

0 =1

As a result, any algebraic expression that involves factorials is defined as

long as the expression is greater than or equal to zero. For example,

(n + 4)!isonly defined forn = ~4andn € I

 If a counting problem has one or more conditions that must be met,

- consider each case that each condition creates first, as you develop
your solution, and

- add the number of ways each case can occur to determine the total
number of outcomes.

HW: 4.3 p. 255-257 #1,2,5,7,9, 11 & 14
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4.4 Permutation Identical Obj
January 13, 2017 8:47 AM
F Math 12 4.4 Permutations When

Objects Are Identical p. 260

Name

Date

Goal: Determine the number of permutations when some objects are identical.

INVESTIGATE the Math

1. The permutations of the 4 different letters A, B, E, and F are:

ABEF ABFE AEBF AFBE AEFB AFEB
BAEF BAFE EABF FABE EAFB FAEB
BEAF BFAE EFAB FEAB EBAF FBAE
BEFA BFEA EFBA FEBA EBFA FBEA

How many permutations are there? L",l - ZL{-
G4-32-1)
ABEE

2. a) What happens if two of the letters are the same? Investigate this by converting
each F to an E in the list below. Then count the number of permutations of the letters A,

B, E, and E.
AEBE AEBE AEEB AEEB
" BAEE BAEE EABE EABE EAEB EAEB
BEAE BEAE EEAB EEAB EBAE EBAE
BEEA BEEA EEBA EEBA EBEA EBEA
There are LZ permutations of the letters A, B, E, and E.

b) How does this number compare with step 1? L\a ’-P 2] W\M)/ _Z_‘f’ _ ’ 2

(4:317) |

2 w__n
\ two Es
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ABEF
A BBB

3. a) What happens if three of the letters are the same? Investigate this by converting
each F and E to a B. Then count the number of permutations of the letters A, B, B, and

> A8(0.0.0)

Sl
3]

Cx4xIxlx|
Txlx|

c. AO.D,D,D)

5.5

2] (7

e A A A BB

Tr
SI

B.
ABBB ABBB ABBB ABBB ABBB ABBB
BABB BABB BABB BABB BABB BABB
BBAB BBAB BBAB BBAB BBAB BBAB
BBBA BBBA BBBA BBBA BBBA BBBA
There are 4— permutations of the letters A, B, B, and B.
4 x3x2~|
b) How does this number com i 2 t+
pare with step 1? = l’—
G +o+uQ # r‘» .'-l'emj 3"2
nl
alblc! .. a b, c.. ¥ef Vepea'l"««?, items
4. Generalize the pattern from the investigation to determine the number of permutations
of: 9 34:»; ’5
a. A/B,C,D,D d A B BC,C
51 [ 5025 5—,) w3 ap e
2! ‘ ) 2121 22x ] 2t iﬂ

L \‘L'@?

Generalization

4l

al bl

The number of permutations of n objects, where a are identical, another b are
identical, another ¢ are identical, and so on, is:
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Example 1: Determine the number of permutations of all the letters in the following the words.
12 6 0w

a STATISTICIAN' 5= b b. CANADA A - three.
T = theee —';/
| 2! f‘;‘“ 4 6xSxbx3...
"2 3123 31T =

L VY
2/ 6 2 N

Example 2: Solving a conditional permutation problem involving identical objects (p. 263)

How many ways can the letters of the word/CANADA De arranged, if the first letter must be N

and the last letter must be C?

I [
4 — N
© AR wee |
!
_ng.]
Mul{'r,/ Lt Perm'(’dhu i " 4 x I =@
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Example 3: Solving a permutation problem involving routes (p. 264)

Julie’s home is three blocks north and five blocks N
west of her school. How many routes can Julie take

from home to school if she always travels either

south or east? - v +1€D

Method 1: Using permutations

Possible Routes:

house house E house
S ) SleE EE
S S S ’ £ £
g EEE|S [T
E E E E E school E school school
@E EE ESSEEESE )

Permutetion of 8 lettas \GTEJ 3 L_Sj

P
gl _ 8xT k5~ i)
# Rau{’es = -STI-—S—'— _% 5 A =|56 paths

Method 2: Use a diagram

Eost /Su{l. oh‘/ / S't.,}t 2! '! 2'21
' L LL DD Lp
house@ RN - LA D LLDD
I [ 4 1. 3 I+0 5. I
' . 3. GJ lo Zl. ~ |
I 35
oY °J /. ¥
school
A I
I 2 3

HW: 4.4 p. 266-269 #5, 6, 7,9, 11 & 15

[ - - —
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Key Ideas

* There are fewer permutations when some of the objects in a set are
identical compared to when all the objects in a set are different. This is
because some of the arrangements are identical

* The number of permutations of n objects, where a are identical, another
b are identical, another ¢ are identical, and so on, is

n!

= alb!ic!

For example, in the set of four objects a, a, b, and b, the number of

different permutations, P, is

4!

P=22

P=6

The six different arrangements are aabb, bbaa, abab, baba, abba, and
baab

Need to Know
* Dividing n! by a!, b!, c!, and so on deals with the effect of repetition
caused by objects in the set that are identical. It eliminates
arrangements that are the same and that would otherwise be counted
multiple times.

HW: 4.4 p. 266-269 #5,6, 7,9, 11 & 15

e 60 1 ) _one les

By (n-1)!
(n-2)I

=38

-In

1Rs

Shin4y
I

eov mu'{'& ton
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LP pwifation {RERRES J @J . (ﬂ/
V4p 1

Z.’L' BPZ:BU‘/?:'
@
@

N (AorB) = n(A)+ nB) i n ooy
:V‘(A>+h(B)—(V\ (AMB)}

()vey’a'p




4.5/6 Combinations

January 25, 2017 8:33 AM

F Math 12 4.5 & 4.6 Combinations p. 270, 273

Name
O ¥ Ae r /? Date

Goal: Explore how counting combinations differs from counting permutations. |

INVESTIGATE the Math
1. If(5 sprinters)compete in a race, how many different ways can the medals fo
Secondyand third place)be awarded?
S A B C
CE p ot gums
c B
{ S{ 2 A

"’f* %'Ml

I pick 3 ok ef 5 in ova‘er)

Does order matter here?
és

This is an example of a permutation of b objects, taken 3 atatime. in ovder H

2. If 5 sprinters complete in a race and the(fastest 3 qualify for the relay team) how many
different relay teams can be formed?

Visualize the 5 sprinters below. Since 3 will qualify for the relay team and 2 will not, consider the number of
ways of arranging 3 Y's and 2 N's.
e —

——

YYYNN 5L

A B C 32t 10w

B CAL odor

C A B[ deens sCs
A CB Matter ?

Does order matter here? N
l 0 '

This is an example of a combination of g objects, taken 3 at a time. WL'M OM"
choesnt W\a'HcV
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Combinations

A grouping of objects where order does not matter.

For example, the two objects a and b have one combination because O b is
the same as b Qa .

The number of combinations from a set of n different objects, where only r of them

£¥Y N

are used in each combination, can be denoted by ,,C,- or | | (read “n choose 1),
N/

and is calculated using the formula:

ri(n—-r)!

nl
nCr = —%«hereﬂgrsn

n!
n|9r < (n_r)!

Example 1: A group of 7 people consists of 3 males and 4 females.

a. How many different committees of(3 people can be formed from{7 people?
[

Ot dev C - 7! _ 7
oton'A 7L3 T g (7-3) T 30 4! E@@;@

ey |l
wotter [ nCr

—

Txbx Sx§x....
3,2 4y;x .....

:lgg ditaet c,.,..;++,es7

-

b. How many different committees of 3 people can be formed if the first person
selected serves as the chairperson, the second as the treasurer, and the third as the
secretary? Order matter I 5 P,

7_’ 7"6*5 xY ..
- - = e
PB (7-3)! by 210 dittet

Comm i ttees
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7“" — 3 hna'es 4’ 'Pem,,,
) L

c. How many different committees of 3 people can be formed with 1 male and 2
females? QOtdsr OloeswA Mt 5 n(Cy

Think: you must choose 1 male out of the group of 3 males and 2 females out of the group of 4 females

CLom 1Mt,¢ ol Z‘Fe»‘al(
3Cl ¢ 4’ C2 = 3 '6 =U8 di‘”nax Committees.

EX&('H7 (de{ C )
g '(cy wovols 4’ At least (Pw{ d)
N ab mest

d. How many different committees of 3 people can be formed with at least one male on

the committee? 7 ""l
Iu a  Committee 0"* 3 . Gm.'e 4 femele ,'Mlc

-

or
Male - Female At et 1 wmle 0 25l
1 2 \) 3Male)

L}ﬁ‘ 4C27:’8 —_—

e male
Z L At lear 1

[3C - 4(.7:3-4: 12 18 +1241 =3 WE}
3 0
LBC} : 4Cﬁ=l-l= 1 —

€) At mest 2 Female

2F M

Z1E

N oF 3m

ovder mattey

(\of;v doesn A
otter
T h Chne ¥ n Pk v

\ 1 \ [ 1
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ry\o\‘('*tr
\—’\V\ CLWM KP'-A( |4 /

r! eliminates the counting of the same combination of r objects arranged
in 0(:'”60\-( OVO(WS
When solving problems involving combinations, it may also be necessary to

use the ,:um(mq.u C.,.m-l-’m.i Pyiut'.';,’e

Sometimes combination problems can be solved using direct reasoning. This
occurs when there are conditions involved. To do this, follow the steps
below:

1. Consider only the cases that reflect the __ Cdh ditions

2. Determine the V\W”‘Lfr of combinations for each case.

3. AGM the results of step 2 to determine the total number of
combinations.
Sometimes combination problems that have conditions can be solved using

indirect reasoning. To do this, follow these steps:

1. Determine the NAW\LCY' of combinations without any
conditions.
2. Consider only the cases that 0(0 ne '(7 meet the conditions.

3. Determine the number of combinations for each case identified in step 2.

4, Sul;‘('vat‘k . the results of step 3 from step 1.

HW: 4.5 & 4,6 p. 280-282 #1, 4-8 & 10
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4.6 Counting Problems (Poker)

January 30, 2017 1:59 PM

F Math 12 4.7 Solving Counting Problems p. 283
Name

Date

Goal: Solve counting problems that involve permutations and combinations.

Example 1: Solving a permutation problem with conditions (p. 284)
Che
Mr. Rice and some of his favourite students are having a group photograph taken. There are
three boys and five girls. The photographer wants the boys to sit together and the girls to sit
together for one of the poses. How many ways can the students and teacher sit in a row of
ine chairs for this pose?

(1:3:51)-31 = 4320 sty gk

RBe e @ 641 4.ch = 13983816 ~ |4 milln idets.

Example 2: Solving a combination problem involving cases (p.286)
A standard deck of 52 playing cards consists of 4 suits (spades, hearts, diamonds, and clubs)
of 13 cards each.

a) How many different 5-card hands can be formed?

6 2 Covdls ) Chones g ~ 2.6 willion

e
-/

5:Cs = sy _5,, | 2598960 5 cud heds
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5L Heat £l

b) How ma‘&y different 5-clrd hands can be formed that consist of al! hear‘ts?

|5 Heu/fs 39 hon— heatk -
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52

c) How many different 5-camcan be formed t%t consist of all face cards?
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d) How many different 5-card hands can be formed that consist of 3 hearts and 2 spades?
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e) |[How many djfferent 5-card hands can be formed that consist of at least 3 hearts?

Non - herts
'3 C} * 34 Cl = 23" 7‘” :12”116 )\
2 Co 30 G, =705 - 39 =(77885) 2| 241011 |
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f) kHow many differe)wt 5-card hands can be formed that consist of at most 1 black card?

26
Red __Q Blacl

¢ B ‘ 5RC’A = ZGCO . z‘(; = 1 ’ 65780 = 6978(;-
1 B « 4Red = 2Ci -2y = 26 - 14950 = 388700
When solving counting problems, you need to determine if plays

a role in the situation. Once this is established, you can use the appropriate

permutation or combination formula. You can also use these strategies:

Look for . Consider these first as you develop your

solution.
If there is a repetition of r of the n objects to be eliminated, it is usually done

by

If a problem involves multiple tasks that are connected by the word
, then the Fundamental Counting Principle can be applied:

the number of ways that each task can occur.

If a problem involves multiple tasks that are connected by the word

, the Fundamental Counting Principle apply;

the number of ways that each task can occur. This typically is

found in counting problems that involve

HW: 4.7 p. 281 #11; p. 288-290 # 1, 4-6 & 10
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