AP Statistics - 5.2 Dice Activity Name:

Goal: Understanding basic probability rules. Date:

Question: When rolling 2 dice what is the probability of getting a 2, 3, ... or 127

To understand this, we will first do a simulation (STEP 1) and then define the theoretical probability
model (STEP 2). Then we will compare our class results with the probability model

As we proceed through this activity, you will be introduced to basic probability rules and | have provided
space for you to take notes. | R EFee To PasE 299

] ] Step 2: Defining a Probability Model
. Mszt?ﬂ: Simulation 2. Probability of Each
oli 2 dice 25 ﬂmssl& record 1.List all the possible outcomes to get | Outcome
your results beiow. each sum. Use (dice1, dice2). ,
Then post to class results & This is called the S or # Possible
find the class %'s. outcomes/ Probability
( Sump\e Space ) Total possible (round 3
S" ‘ outcomes decimals)
2 1\ (1.1) I 1 3¢ -028
3 " (4,2 2,0 A 1 a¢ 056
4 |\ (4,3 (2,7) (B 3 12 - 083
5 ]! (L) (23) (3,2) (uy) 4 1 3¢ BN
6 [\ (L3) (z4) (33) (42 (s,0) S ! 3¢ 129
7 () (1) (34) (43) (s2) () | L ' 3 167
8 It (20) (3,8) (49 (53) (L) | 5 1 3¢ 1139
9 [ (3b) (45) (549) (( D] Y4 7 3L i
10 | A (4,6)(55) (¢8)] 3 1 3¢ 083
11 |y _ e ~ (56) (Ls)| &8 ! 3L A
12 3 b Poss@Le OSTcomes ©8) | ) 1 3L 03 g
TOTAL 3% 13¢ | /.00
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Find the following Probabilitiesﬁaive as decimalsiﬁfﬁaad to 2 decimalsi?

1) The probability of rolinga 5is _ « ]!
2) P®)=_.I 4 ] A probability must be between O andl‘

3) The probability of NOT rolinga 7is | =, /47 =(. §33 )

4) P(8%)= /" 139 =2.%6) | This is the __ LomoLemersT ruIe.—l
5) P(9)=_ PE)=_1 =1 =C§9)
6) Can you possibly roll both a4 and a 5 at the same time? No

e P4and5)=__ 0O P4 n5)=_0O (\_means Tntersechion (Mbﬂ

lThese events are_ Mutuclly exclusive  ; These are also caIIed <isjeint events.

7) The probability of rolinga2ora3 035 05'4, =GOosY) e )
8) P(4orb5)= P4)+ 1’(:\ 0%3+.1\9 ‘.Th:s is the Am\o?\?:u;\%:cirsﬁ;@zd TS rule. I
9 PERT G 1_U means Uniom (o) |

Ple) + P(1)+P(5)=,)39+ /¢ 7+.1395CT5)

Basic Probability Rules (p3o1, psoz, pao4)
1) For AnY ZvenT A, 0 £ PAE ]

2) IF S is +he semple Space [na prolocbility Mo de| = P(SB =

- e ouT L &lear A/
P CA\ St eSS s S ToTALY GUTOMES IN SAm Ae SPAca] (s)

3)
4) Complement Rule: P(Hc\ = | —P(a)

5) Mutually Exclusive (disjoint) & £U eANTS AeE MuTvawN EXCLUSIVE
they have no outcomes in lommon AND Su WEUEE CAN OCC UL

6) Addition Rule for Mutually Exclusive Events: P (A or B} = P (A U'S) = P(A) "'?(5)

7)  General Addition Rule: ?(A a/" B) = P(HU 6) = P(a)+ P(3) = ?(A and 6)
OR

P(a) + P(e)-P(A N 63




USING VENN DIAGRAMS: They are very helpful to understand probabilities.

Let:
o Event A: rolling 2 dice with sums 3-7
e Event B: rolling 2 dice with sums 7-10

Draw Venn diagrams to find these probabilities:

————
P(A)=.56 il P(B)=.5
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Draw the Venn Diagram to combine Events A an 4and then answer these questions:

e

S

1. P(A and B)= P(A N B)= @ — P(7)
I_AJTEQSE(.—‘;' - N
2. P(AorBj=PAUB)= P(A)+ P(8) —P(AN®) =.56+.50 ~.161 :.@

UNTON “E0enT A" EViNT 87 ANO “BoTH Aand B”

3. P(AandB%)= ,&( —,‘IL'):@

ONLY A

4, P(A°andB)= .So — .17 =(333
ONLY

5. P(ACand B%= | -.393 =.161~.333 Z((jo1 )
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Who Has Pierced Ears? (pace 303)

Two-Way Tables and Probability
When finding probabilities involving two events, a two-way table can
display the sample space in a way that makes probability calculations

easier.
Pierced Ears? _
Gender Yes No Total Deflpe events
- A: is male and
HSIE 19 7 90 B: has pierced ears.
Female 84 4 88
Total 103 75 178

Suppose we choose a student at random. Find the probability that the student

% (a) has pierced ears. P(QA = 105/I78 -‘—“(.S79>

'l (b) is a male with pierced ears. Pl rand ®) = ‘qll')? =( lo?

% (c) is a male or has pierced ears. P(n oR B) = P(n) +P(8) - P( Acnd B)=

TS THERE A SIMPLIER 90 o3 g 7Y
178 3 ~ e = e =
17y 1787 17%
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Ly Who Has Pierced Ears? (pace 303)
X2
‘\:-; 4 We can use a Venn diagram to display the information and
IR L e determine probabilities. Fill in the counts: )
| - MALES PIEacED €aLd
wni? —q0 -
<y (4 FE— 8 3
= §°—- Pierced Ears? 7 e N =
‘E"‘ Gender Yes No Total / : X
Male 19 71 90 Ilf 7| %4 |
Female 84 4 88 \
Total 103 75 178 ;
l.’

Define events A: is male and B: has pierced ears.

|
Region in Venn diagram  In words In symbols Count | Probability
In the intersection of two circles  Male and pierced ears L ICYES) 19 19)ny = .to7
Inside circle A, outside circle 8 Male and no pierced ears P(an @,C) 1] ning ;_ . 394
Inside circle B, outside circle A Female and pierced ears p(pen Q) 1'% | g4/ 17% ; ’ LHZJZ
Outside both circles Female and no pierced ears  PCr<p &‘) 4 4 / 17% ° _'_.o,——

178 11 = ].000



Who Has Pierced Ears? (pace 303)

Two-Way Tables and Probability

When finding probabilities involving two events, a two-way table can
display the sample space in a way that makes probability calculations

easier.
Pierced Ears?
Gender  Yes No  Total Define events
A: is male and
Male 19 71 90 B: has pierced ears.
Female 84 4 88
Total 103 75 178

Suppose we choose a student at random. Find the probability that the student

(a) has pierced ears.
(b) is a male with pierced ears.

(c) is a male or has pierced ears.

Who Has Pierced Ears? (pace 303)

We can use a Venn diagram to display the information and
determine probabilities. Fill in the counts:

Pierced Ears?
Gender Yes No Total
Male 19 71 90
Female 84 4 88
Total 103 75 178

Define events A: is male and B: has pierced ears.

~ Region in Venn diagram  In words In symbols Count | _Probability

In the intersection of two circles  Male and pierced ears
Inside circle A, outside circle B Male and no pierced ears
Inside circle B, outside circle A Female and pierced ears

Outside both circles Female and no pierced ears




