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What you will learn about:
How to find P(A and B) when A and B are not independent

About half of all U.S. adults are male. The USA Today-reported
data earlier indicated that three out of five adults sing in the
shower. Some people think that males are more likely to sing in
the shower than females. Suppose that they are righ
males sing in the shower, but onl@f fermales sing in the
shower.

Make an area model that represents this situation.
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Suppose you pick an adult at random. What it the probability that
you get a female who sings in the shower?
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Complete the following equation (in words) that describes how you
found the probability in Part b.

P(female and sings in the shower) =

P(Ffﬁtlt\ . P(S:»_-, i Shpw:-r\ ptmula

Suppose you pick and adult at random. What is the probability that
you get a male who sings in the shower?
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Write an equation in words that describes how you found the

probability in Part d.
P(Mc.[t.) . P(Sa‘ms ‘n Shower Mr_lc)
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As you have seen in Problem 1, if events A and B are not
independent, you can find the P(A and B) by using either one of the
following rules.

P(A and B) =P(A) + P(B|A)
P(A and B) =P(B) - P(A|B)
For the situation of rolling a pair of dice once, let event A be rolling

doubles and event B getting a sum of 8.

i. Using the sample space below, find each of the following
probabilities.

Number on Second Die
1 2 3 4 5 6
M 1(__1_.1 1,2 1,3 1,4 1,5 1,6 )
gz 2,1 2,2 2,3 2.4 2,5 2,6
w3 31 3,2 3,3 3,4 3,5 3,6
§
24 4,1 4,2 4,3 4,4 4,5 46
55 5,1 5,2 53 5,4 55 5,6
J6. 6,1 6,2 6,3 6,4 6,5 6,6
P(A) = &
-2
P(B) = 3¢
!
PAIB)= §
|
P(BlA) = & ( 5 3
Py [ ) L .
P(Aand B) 4 IA) v

ii. Verify that both rules for P(A and B) hold for th
that you found in part i.

b.\, Show that both rules work for each of the following situations.
P(Dawbl‘a) =P (Q’“L“,:*""ﬂ
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i. You roll a pair of dice once. Event A is rolling doubles. Event B is
getting a sum of 7.

P PCRIAY  PB)- P(AIR)

[ 0

i,

P(e)-PKID) = £ e’s'bhli <«
robabilities
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Plow 1= Plon 1| 5emT)

ii. Youroll a pair of dice once. Event A is getting 1 on the first die.

(A = - Event B is getting a sum of 7. [
PCA) N Plavandts)= PIAY-PLBIAY = T %™ 3
Plo)= ¢ - PUs)PORIS) = $eh=

3. A Web site at Central Michigan University collects data from
statistics students. In one activity, students were asked whether
they were right-handed or left-handed. Students were also asked
which thumb is on top when they fold their hands (intertwining
their fingers). The following table shows the results for the first 80
students who submitted their information.

Left-Handed Right-Handed  Total

CANE
p(BIA)=

- &l-

Left Thumb on Top 'E 2) 46 48
Right Thumb on Top - 28 32
Total 6 74 B0

Source: stit tst crnich adustatact/index phy

Suppose you pick one of these 80 students at random.

a. Find each probability.

e

le
i. P(left-handed) 3'-"5‘— Yo

48 _ =

ii. P{left thumb ontop) = 5w - S

z, . L
iii. P(left thumb on top|left — handed) = ¢ - 3
=

. : )
iv. P(left — handed|left thumb ontop) = = —
b 24

b. Are being left-handed and having the left thumb on top
independent events? Are they mutually exclusive events?

P(Ltf'&):'?* P(Lfc&" Left theabsn éon)
i 7 ‘_!‘ 2 wet :-\J#--l-
40 2 3tk T

c. Use your results from Part a and the formula to find
P(left-handed and left thumb on top). Check your answer by
using the table directly.

PLobtHended el (ef thumbon £op) =
PLLeLE Hended) * P(Lel4 e;.l..\mbp\uu hJ-J)

I 3 L
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4. Thingabout a single roll of ts§y dice. For each of the situations
below, tell whether the two events are mutually exclusive. Then
tell whether they are independent.

Event A rolling doubles. Event B is getting a sum of 8,

Nob n.."ﬁ-t.”y Exelvse {‘{,") P{D“rc;) PLOurls

_ ”.&T
b. Event Ais rolling doubles. Event B is getting a%r’rﬁ;f ¥
Yoo mebeally Exclusive PCDnsies) = PLOsbA]
N’ m.\lrp 9 .ﬂ-l«‘hnd;? -cl; ‘ﬂ ,up ,-
C. EventAlsgettmglon the first die. Event B is getting a sum 7.
No ol of 1,6 PeAN = PUA IS Teak
Latl &Jd b2 1. :Trt ‘("“ ”
d. Event Ais getting 1 on the f‘rs(fdle ‘fvent B is getting doubles
P(A) P@Ip) TI&J"Fc
l’o

5. Find the probability of the following.

a. P[left-handed@eft thumb on top)

P(LM) +P (LTT)—- P(LH exd LTT)

.é_._(_. ELK.“_&_SA
8o 6o Bo'go"ao

|smg)

C -lafu-ihf

Sum 7)
In -‘t rlmﬂf‘nt

A5
et
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