7.5: Conditional Probability and Independent Events
experi wment _ (é-
EXAMPLE 1. Two cards are drawn from a deck of 52 without replacement. V\(S)" 2‘2)

(a) What 1s the probability of that the first card drawn is a King?
Ex‘»enmv\* draw 1 cord o 52 n(S) c(s?, ? iz
Q,VQ,V\* E‘\ A"W )\K 3" qK n L,E) C |}

n(E) 4 )
PEY = Tes M%) S

) What is the probability that the second card drawn is a King giving that the first card drawn
was a King?

Ex‘,u'\mem oo dvanms A card vt/ 57—\ = 5| h(sg =5 |
Cwort § ) dvaw AK  off 3K nF)= 2

Condjhional probalgly H?_S

.y —_—
n €S 1\ 5_\ \7
(c¢) What is the probability the second card drawn is a King giving that the first card drawn was

not a King? l\( S 3 g‘
Event G : dvaw Ak oF ARk = h(G)=%

_N® A
P& = ren=

\ s2)
')
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DEFINITION 2. If A and B are events in an experiment and P(A) # 0, then the conditional
probability that the event B will occur, given that the event A has already occurred, is

P(AN B) n( A OB)
P(A) nC &)

P(B|A) =

EXAMPLE 3. The data below were obtained from the financial aird office of a certain unwversity:
C

S B
Recewving Fin. Aiwd | Not Receiwving Fin. Aid | TOTAL
A=| Unde rgraduates 4,822 =h(M\ﬂ) 3,898 8,120 =m(R)
= Graduates 1,879 ,h(gnk) 731 2,610 nAS
TOTAL 6,101 = n(ﬁ\ 4,629 = h(p,c\ 10,730 3n(S

Let A be the event that a student selected at random from this unwersity is an undergraduate

student, and let B be the event that a student selected at random is receiving financial aid. Find

each of the following probabilities:

1Py =nN_9120 o ppy - B _6lot o
n(s) |o130 ’ N Wwio 0.564
3. P(ANB) = h(AQB\ L‘_&_‘N 0 3‘?%

h(S)y o130 ~ %

;P = n(BOA) _ 133> o 0.520
nCN) ~ 8\30O

5. P(BlAY) = w ( bﬂACB _ &*“D'I'L
nCA) T Rele T
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EXAMPLE 4. Gwen the probability distribution \
)

: : ovo 3
S| a b c d e f Aﬁ"'\
p|01]02]03]0.15|0.08]0.17

and the events A ={a.c.d.e}t, B={bd f} C={ab.d}. |

Find each of the ﬁ;iﬁzwzzg:\péo)babﬁitées:&&_s) + P (\d}) _oas oIS
A P(S) = Puaad)t P(An3)APLAADY oseess
7 0.5
A 0C={a,c,delDia, yd D= 1d ,d]
Ry _ P(Cﬁ%\ 2 +0.\S
P(C|B) = . 0, .
PC(®) "~ p240aS40MT T 0.615
CO®={b,d}

EXAMPLE 5. During lunch pemad at a certain middle school 25% of the students buy vanilla
ice-cream, 50% buy chocolate ice-cream, and 5% buy both p@)(%cts. Find the probability that

(a) a student selected at random will buy vanilla ice-cream if he already boEﬁ?&bﬁfa‘& ice eream.

_0.05
0.5-0 P(\m \OD~ 0. 1LE
¢ — So
s P(c)= Ioo“o'S
: © P(VNQ=ig=005
0> ¢

5_
p(v|c) = Pune) _eof o
0.5
(b) a student selected at random”will not buy cfzocobﬁe g‘e c)am if he already boughtg%la ice

CTEQTN.

only \Van e

PCIV) = PLEOV _ onee

EXAMPLE 6. A red die and a blue die are rolled at the same time (they are both fair die).
is the probability the sum of the numbers falling uppermost is 6, if it is known that the number

What

falling uppermost on the red die is 4. £ O $ikon

(1,1) (1,2) (1,3 A) (Ls) 1T

(220

9)

?3,1) (3.2) (33) (34) (35) (3.6) P(E\f—)): h(EnF\:_l__
41) (42) (43) (45 5) (46 n (F) G
51) (52) (5,3) (5M—5.5) (5.6)

6.1) (6,2) (63) (64) (65) (6.6)

A A Y
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e INDEPENDENT EVENTS

Two events A and B are independent if the outcome of one does not affect the outcome of the

other.

DEFINITION 7. If A and B are independent events then

P(A|B) = P(A), and P(B|A) = P(B).

TEST for the Independence of Two Events: Two events, A and B are independent iff

P(ANnB)=P(A)-P(B)

EXAMPLE 8. Are the events A and B from Ezample 3 independent events?
PCA 06) = 0.2392 - A 2 B oxe noX

A 'H’ wn denk )
P(A) P(b> = 0757-0.5¢9 egen

REI\IJALRI{ 9 D(J not t_'{}llﬁl?-é{_' x'mff"m f-'J.’J‘T{ nt events V\'ilh .l’f-'!’”'.f!h".'rfy f.f'f'FfI-H'-;!'f' events.
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EXAMPLE 10. A group of 30 high school students was asked about the types of pets they have,

specifically, whether they have a cat or dog. The survey revealed the following information:
1 students have only cat; 12 students have only dog; 6 students have cat and dog.
Determane whether the event that the Etudent has cat and the event that the students has dog are
D

C A D are 'ndependenit
il and only i [
p(c 0D) = P(O)- P(D)

w B n(<) _T\Q’)__
v T n(S) (%)
_‘

independent?

n(s)
S hre  otlz
“35 39 >0

\ 6
¢ =

6=G¢

C and D are independent events
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EXAMPLE 11. Let E,F,G are three independent events of an experiment with P(E) = 0.4,
P(F)=0.75 and P(G) = 0.3. Compute each of the following:

(a) P(ESNE) KO =
/E‘T\F » EXF are independent S eED F)’?(E) PCF
—0.4-0.75 = 0.3

‘sﬁ P(ECDF)z 0,75“0‘35@

S|

(b) P(E*U F) = p(ed) +#(®) ~ PEN F) =

—

= 4-P(E)+ e(F) - P (ES nNF) =

=|— 0.4 0I5 ~ .45 =

nd deny—
(c) P(F|G).—= PCF) =075 because CRG ore (hdefln
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EXAMPLE 12. A personnel manager at a certain company claims that he approves qualified

applicants for a certain job 80% of the lime: he rejects an unqualified person T5% of the time. 11
1s known that 70% of applicants for this job are qualified.

(a) Construct the probability tree that represents this experiment.

Q = {qualificd applicant ]
= agproved <pplicent)

=02 __ A
and Q@\& cﬁ& e

a
?C S 15
A=~

ok c ?( A
Py P Q%FAC

(b) What is the probability that an applicant is noci approved?
p(A%)= P(A°NQ) + PLACNGT) =
— o(@) PONIR) + P () PCAIRS) =

- ().'7 - 0. 11 —f" CD.—S . C)o—? S— = C)o‘} és 55-

—

(c¢) What is the probability that an applicant is approved for the jc@f he/she is unqualified?

pCA ‘QC>:”— 0.25 ( wse —}rUL)

pviorl

(d) What is the probability that an applicant is unguaiiﬁed if he/she is approved for the job?
bk CHET s
— f pa—— — .
: |- 0.265
Qos\f-k'voﬂ ? C H\
eckn - pea)
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EXAMPLE 13. Laura has a box (B) and a jar (J). Box contains 4 red, 3 g'r(?en and 2 black
marbles. Jar contains 8 red and 5 g'rgén marbles. The experiment is to draw a single marble. It

18 known that Laura is twice as likely to draw a marble from bozx as from jar.

(a) Construct the probability tree that represents this experiment.

e(e)=2 P(ﬂ-)
2(B)+ (3 =) €
)

ﬂtL 3\ =S %?(F-’”:’\
2 \f;(\ N ?(j\:‘l’g
L/j)\ ~_ B 2
n(Box) = 445+ =9 S0 T~ P(B)=2P(3)= =
h(]&r\:%
(b) Compute
.
e P(r|lB)— 14
_ S
.« Plgln) = 13
« POT)
- ple= L. 2. _ 2 _
« P(JN7) P(3) PlrR)= 3 E 29
_ = 1\ _ =
« P(Bng) 2 2 9
t L 5 _ 4\
o e, n e e S T e
- o 3 >
e P(g) ke 7/
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EXAMPLE 14. (a) Complete the tree diagram below if P(C'1 D) =

. _-D o (C D)= POPIPIO)
0. ?(e\?h bo% = O.'Z'P®\C>
0,57 P 0\98—
D P(dlo)= 0.2 =0.4
0 pl
0, E/
/4

(b) Compute:

(5-P(AROD

P(AuD)=P(P)*+ P
P ,.o,g~0.6‘—:—0-'3?-

—0.57
PCD)l 0.S5°0.5 + 0,2 0.9 Yo.2.0.4 — 0.5

LO. R
. ) P(BND) _ O3 ©-% 042
Seckion 7.6 P(D) 0.5
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