M8 - 11.1 - Probability Notation/Rules Notes

Probability Notation

Event Sample Space Notation Sample Space:
For a cointoss Heads, Tails S ={H,T} The §et of all
possible

Six-sided die? ' 1,2,3,4,5,6 S ={1,2,3,4,5,6} outcomes.

P(E) is the probability of event E taking place. (' p(H) === 0.5 = 50%

N =

P(1) == =0.16 = 16.67%

[N

Probabilities can be expressed: as decimals or fractions between 0 and 1 0<P(E)<1
: as percentages between 0 and 100%. 0% < P(E) < 100%

P(E) #> 1 0r 100%

If an event can't happen it has a probability of 0.
The probability can never be less

than 0% or greater than 100%.

The probability of rolling a 7 on a standard
six-sided die has a probability of 0.

If an event will happen with certainty, it has a probability of 1.
The probability of getting a head
. L . U:OR
or a tail when flipping a coin is 1.

If the probability of an event occurring is P(E), then the probability that it DOESN'T occur is:

The probability of NOT rolling a 6 is: P(é) =1-P(6) B Not E P(E)=1-P(E)
= :No =1-=

1
Compliment =1- (g)

The sum of probabilities of all outcomes in the sample space must sum to 1.

When rolling a dice the sample spaceis S = {1,2,3,4,5,6} and the sum of probabilities of all possible
outcomes is:

P(1,2,3450r6)=P(1)+P(2)+P(3)+P(4)+P(5) +P(6)
1

—1+1+1+1+1+
"6 6 6 6 6 6
6
6

CP(1,23450r6) = 1>
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M8 - 11.1 - Marbles Probability Notes

You have 3 blue marbles and 2 red marbles in a bag, a total of 5 marbles.

| T s i - g . number of desired outcomes
) (8 @8 (R) (R) Probability =
W W O total outcomes

If you randomly take a marble out of the bag what is the probability that it will be:

A blue marble? | p(B) =2 Ared marble? | P(R) =7

2 red
5 tota

P "
\RJ R P(R) =

B B (B (R)R) (P(R)=04

P(B)+P(R) =1

You replace the marble. You now take a another marble out of the bag. Find the probability of:

é ® @® ® :ifab With Replacement w/ rep
A blue marble (given blue)? |given: | A red marble (given blue)?

@i =p@) Independent  pip) = pr)
Probability does not depend

You now take a blue marble out of the bag.

< @@ > ® ) Without Replacement w/o rep
What is now the probability that your next drawn marble will be:
A blue marble (given blue)? A red marble (given blue)?
- o 2 blue o _ 2blue
'h.B.a" "x.B.e" p(blb) = 4 tota '\,R;" "\.R.a" p(rlb) " 4 total

8 (8 (R)(R) (p®Ip)=05 Y YOIO

p(blb) = pvy Dependent  peib) = pa)
Probability depends
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M8 - 11.1 - Coin Flip Probability Notes

What is the probability of flipping a Head?
1 Head

1

What is the probability of flipping a Tail?

1 Tail

1

If you flip a coin 2 times in a row:

2 possible outcomes (Heads or Tails)

2 possible outcomes (Heads or Tails)

What is the probability of flipping? | |ndependent

.:X

Two Heads in a row? Two Tails in a row?

I H:Head

Sample Space: HH,HT,TH,TT | Sample Space: Possible Outcomes

TH # HT

A Tail THEN a Head? A Head THEN a Tail?

P(HH) = P(H) P(H) P(TT) = P(T) P(T) P(TH)= P(T) P(H) P(HT) = P(H) P(T)
1

:—)(—

1
2

P(HH) or P(2H)

Method 1: Multiply

Method 2: Table H T
H HH  HT
T TH T,T

Method 3: Tree @

1
2
p)== M
1 T PWHT) =
2
2 H
P(T) ==
(T) T
1
2 T

H PWHH)=

P(T,H) =

P(T,T) =

_—X— ——X—

@)

P(HNT) =

A Head AND a Tail?

= 4
P(HNT) = P(T nH)

P(HTUTH) = P(HNT)

P(HT) + P(TH)
P(H) x P(T) + P(T) x P(H)
1 1 1 1

_X_ —_ —_
2 2 * 2 2
1

X
1
+ _
4

l\)lb—\
l\)lb—\
ED

Nl»—\
NIH

@@@
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Add Leaves

f

P(HNT) =

-Mr—k
-MH



M8 - 11.1 - Rolling a Dice Probability Notes

What is the probability of rolling a 6 with a die?

1Six
6 total numbers

1
P(6) =

What is the probability of rolling two 6's?

Method 1: Multiply
P(66) = P(6) x P(6)
1 1

Independent ==X=
6 6
P(66) = —
(66) = =2
Method 2: Table 1 2
1 11D (12)
Sample 2 CORRCD)
Space 3 31 B2
4 (41)  (“42)
5 G 6G2)
6 61) (6,2)
Method 3: Tree 1
6 -1
P 2
e
;) 1l—=———1
.l"l o "*—T 5
~ 6
/ 1
1/ —
g _,.r;.l- ,-" 2 “%?%:E:E:i— z
/& :
‘|'|. A I
J..-‘ !.-"1 o — 2
{0 = —_— 3
M6 3 o}
- T
= 1
.\‘\. - . " ,:—7’); 2
N T~ g ~=——
\\& —:
‘-L".L 1.1-\'\___ o 1
1% e ]
6\ O ———
L-L" —— 6
..: o
\ — 2
6~<—— .
177‘k":—k: 2
6

P(6,6) =
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=

X

N =

& o5 1 316
s'. 0
e 5
In a row = two separate dice
©
\ e ® e
22 o
i i
3 4 5 6
13 @4 @5 (L)
(2,3) (2,4) (2,5) (2,6)
33) B4 (B5  (36)
“43) 4 45  (46)
(5,3) (5,4) (5,5) (5,6)
63) (64 (65 | (66)




M8 - 11.1 - Rolling a Dice and Coin Flip Probability Notes

What is the probability of flipping a Tail with a coin and rolling a 4 with a die?

Method 1: Multiply P(T4) = P(T) X P(4) -‘“\
1 1 | >
— 6 [ (Y o
Method 2: Table 1 2 3 4 5 6
H H,1 H,2 H,3 H,4 H,5 H,6
T T,1 T,2 T,3 T,4 T,5 T,6
Sample Space P(T,4) = i
Method 3: Tree 1
1 _
6 2
— 3 1l
/ H<—" 2= "
— ———— 4 - -
1 4 ~—
E .,r"'f ~ — —" 3<H
5
___J,f- S~ T4 <
/ 6 h T~
/ - H
“, 1 - 5<
N\, 1 ) 2 g H
1 -
- b o -
2N 3
\\ ‘éi‘f_———‘____'_#____
T _::_':-:._ T 4 P(T 4_) _ 1 X 1 _
o - A =5xe=
s
6
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M8 -11.1 - Mean, Median, Mode, Range Notes

Mode: Most occurring number.

0,112,2,33,3,4,4,10 Range:10 -0 =10
Range: Top# — Bottom#
Median: Middle number @
All Numbers Added
Mean = - - - (Average)
Number of Numbers No Mode
1,3,5,7
_0+1+1+2+2+3+3+3+4+4+10
Mean = 11 ' 345
33 Median = —
Mean = 11 _ §
2
Median = 4

Prob Page 6



M8 - 11.1 - Odds Probability Notes

You have 3 blue marbles and 2 red marbles in a bag, a total of 5 marbles.

(B) (8) (B) iR ;i-R-';; > Odds: Odds in Favor : Odds Against

Choose a Marble. What are the odds?

Odds in favour Blue = Odds against Red Odds in favour Red = Odds against Blue

3Blue: 2Red 3Red: 2Blue

w1
I
w
Il
N
’AL‘
ul
I
[N
Il
w

0dds Against = Total — Odds in favour

Pick a Card.

Hearts® Diamonds ¢ Spades ® Clubs &
P What are the odds of choosing an Ace?

Ace @ Ace ¢ Ace ® Ace &

2@ 24 2@ 28 4 Aces : 48 Other Cards
S
A 3@ 34 38 34 4:48 52 —4 =48
2" 4@ 44 48 44

5@ 5¢ 56 5&
L 0dds Against = Total — Odds in favour
E 6@ 6 ¢ 68 64

70 74 76 78
S What are the odds of choosing an Heart?
P gw 3¢ g e g #
A
C Se 9¢ oe 94 13 Hearts: 39 Other Cards
E

0% 10 ¢ 108 10 &
Ci3:39 ) 52-13=39
Jack @ Jack ¢ Jack & Jack #
v ¢ L 4
Queen Queen Queen Queen 0dds Against = Total — Odds in favour

King ® King ¢ King & King &

(4 Suits/13 Cards per Suit/52 Cards)
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