IB Math SL Chapter 3 - Probability

Subjective Probability
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Section 3.2
Venn Diagrams

There are 30 students in the IB Math SL classes. 9 of them have Mr. Kaiser. Show this
information in a Venn Diagram

Set A is students who have Mr. Kaiser.

A n(4)=9
9 The rectangle represent the 30 students.
n(U)=30
If an IB Math SL student is chosen at random. The probability they have Mr. Kaiser, P(4)= 9 = _%
30 1o
Complementary event A4'
- A’ (read A prime) is the complement of set A
- The complement represents the number of times the event does not occur.
A From the diagram we see that n(4')=n(U)-n(4)
. 20 ~q = & |
The probability that a student does not have Mr.
9 gl Kaiser,
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- Asan event, 4, either happens or it does not happen:

L PAYx P(AD = |
2 P(AY= (- PIA

Intersection and Union of Events

Symbols Meaning .

P(4) Denlpabr iy, of A

P(4) pbability Yot Not A
P(AnB) —= |he(secthion fbbabu\rré o A MDD R
PAVB) —  Opnieve Pfobab;h'"ﬂ:} ofF A oRr R

Of the 30 students in IB Math SL 12 of them have Mr. Mumaw for chemistry. Of those, 6 have
both Mr. Kaiser and Mr. Mumaw.

(Event A) 9 Student have Mr.
Kaiser. £ students have Mr. Kaiser
And Mr. Mumaw, so 9—-6=3
have just Mr. Kaiser.

(Event B) 12 students have Mr.
Mumaw. 6 students have Mr.
Mumaw and Mr. Kaiser, so
12-6=6

- The overlapping region is the

intersection of A and B. This - Thereare30-3-6—-6=15
represents students who have both students that do not have Mr.
Mz. Kaiser and Mr Mumaw. The Kaiser or Mr. Mumaw.

region is written AN B.

Find the probability that a student chosen at random has both Mr. Kaiser and Mr. Mumaw.

P(ANR: 2 -+

Find the probability that a student chosen at random has Mr. Kaiser but not Mr. Mumaw.

/> - 3 (
PCANBG = -
What does 4'" B' represent?
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. - The entire shaded region is the
union of A and B. The region
represents those students that have
either Mr. Kaiser, Mr. Mumaw, or
both.

- Theregion is written AU B.

- Notice that “or” in mathematics
includes the possibility of both —
we call it the “inclusive” or.

Find the probability that a student chosen at random has either Mr. Kaiser or Mr. Mumaw.

P(4UB) n (AUB)= Bx6+( =15
P(AuRY= N(AUB) 15
N W) > 2

How would you represent the probability of students that have Mr. Kaiser or do not have Mr.
Mumaw? Then find that probability. P ( A A )

N(AUBY= 3+6tis=ad  Prave)= QAUED o4 g

Example. In a group of 40 student, 12 play basketball, 15 play baseball, and 19 play neither.
- Draw a Venn diagram to show this information.
- Use the Venn diagram to find the probability that

a. A student chosen at random from the group plays basketball.
b. A student plays both basketball and baseball.
c. A student plays baseball but not basketball. 5
d. A student plays baseball or basketball. @ P(ﬁ"\ = % _ 57/ 5
&)
! O (_ m
RES = 7=
\ 19
Let % P\O’j ol '
= basketball P(HUQ\ < breso
R = bastlall _ -2
@ H+8+ neiDvr L fe) 90
Xt (12=x)+ (15-x) + 13 =40 2415419 = 4,
X=2xt46 =q4p - 40 4ptal
- X7 — (s T
> = il
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Addition Rule

The probability that a student has Mr. Kaiser and the probability that a student has Mr. Mumaw
each includes the probability that a student has both Mr. Kaiser and Mr. Mumaw.

We only wish to include the probability once so we subtract one of these probabilities.

For any two events 4 and B

P(4uB)=_P(A) e(R) ~ P(ANR)

Fr ok 8 A AND @
Kouger or Mumvaw Kauser and Mumacwe
Example: A card is drawn at random from an ordinary pack of 52 playing cards. Find the
probability that the card is red or an ace.

PLRUM= PP - P(RNAY= 2 + T XKD

n (R) =26 N
A= ¢ NROD=2

Example: If 4 and B are two events such that P(A)=§ and P(B) =% and
P(AUB)=3P(4NB) find.... Lt P(ANB)= X

a. P(AUB) / ab P(AuB)

P(AUBY= PAY*P(R)~ P(ANR) \ P(AvE) =1~ P(ALR)

c. P(4'UB)

3x = Y5+ 3z —x 5»&2—04%4_‘1
Hxe= 32 12 2
Lro 19
Lx = & % P (xud)= 2 PANB) ,(TC:
= = 3(47
XL - p(ANB)Y :#\3 (ol
oo
d. P(4'nB) ° P(A") +P(AnE)
| - _ (
PANR) 2(/? P:{,m@ T+ 4L
Teo 32 _«1 _ 29
Tz_g — ljj : oo /Loo - 7(:0
C 6o
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Mutually Exclusive Events

What are mutually exclusive events? P( A0 63 =0 .
evtrts that- cannot happen at The Same e

Give an example.

Turnimg ledt and. Aunine (Pt
Tosslzg A Con i 544

In general if 4 and B are mutually exclusive, then P(4nB)=__ ()  and

p(auB)=__P(A) + P(S\/

Example: A bag of Jolly Ranchers has various flavors. You pull a piece of candy out at random.
The probability of pulling a cherry candy is g , and the probability of a grape candy is g.

Are picking a cherry or grape candy mutually exclusive? Why? What is the probability of
drawing neither a cherry or grape candy?

mb{mu\‘j QXCLMS‘UQ,(? U—ed —_ (jo(/{ C_ﬁ\/\'e‘ Pu“ 'h/-vﬁ dl’ﬁzﬂ‘ﬂ’\'{‘ ‘yc(avug
Plcud) =2+ 2. 45,10 o

Plcue) =1—-el_ ||
S 73

ASSIGNMENT EXERCISES 3D p & 7177 =+t ( '-L/

Section 3.3
Sample Space Diagrams

List the sample space for rolling two six sided die.
i 2 2 4 5 o

] | L, l, 2 W_’:S I 6

212, 22 43 34 25 2,

331 32 33 34y 35 3

41 | 4 S W96 ASSIGNMENT EXERCISES 3E
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le,l &2 63 64 65 60 g




