Worksheet Solutions
MATH 262 « Day 5

1. The probability that Prisca studies for a test is 0.8. The probability that she studies and passes the
test is 0.7. If Prisca studies, what is the probability that she passes the test?

Events: A: Prisca stadies B Prisca passes
Conditional P(B N AB 0.7 7
Frowaniy 7 P I4) PCRY 0. % 8

2. A machine produces parts, 10% of which are defective. An inspector is able to remove 95% of the
defective parts. What is the probability that a part is defective and removed by the inspector?
Events: D: part is defeckwe R part is removed
We know:  PO)=0.1, P(R[D)= 045

P(RaD) = P(R|D)P(D) = (0.as)0.1)= 0.095
N—— ———
Mulkplication  Rule

3. A soccer team wins 60% of its games when it scores the first goal, and 30% of its games when the

opposing team scores first. If the team scores first in 40% of its games, what percent of its games
does it win?

Events : W: u'\v\/ Fi score First

We kot P(E)=04, P(w([F)=06, PMW[F)= 0.3

Fird P (w): P(w) = P(Wa F) + P(waF)
i . =P(W |[F)PE) + P(w([F)P(F)
= (06) (04) + (0.3)(04)

4. A factory uses 3 machines to produce certain items. Machine A produces 50% of the items, 6% of
which are defective. Machine B produces 30% of the items, 4% of which are defective. Machine
C produces 20% of the items, 3% of which are defective.

(a) What is the probability that a randomly-selected item is defective?
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E—wis" A', V"\acl/\'ma Pﬁ/ K maching B) C-' machine C
D: defective

Find PO)  PO)

A B %cé
c 7

(b) If an item is defective, what is the probability that it was produced by Machine A?

P(A]BB: ﬂﬁ“_}, P(D|A) P(RY _ (0.06)(0.5) _ s

O BDY 0.04%
gayes/ ﬂeorem[

(\

P(D 1) P(AY + P(DIBYPE) ~ P(dIC) P(<)
(0.06) (0.5) « (0.04)(03) + (0.03)(0-2)

0.048

\!

\

5. Suppose that a patient is tested for a disease. Let A be the event that the test is positive, and let D
be the event that the patient actually has the disease. Further suppose that:

‘P (A|D) =099 (sensitivity: probability of a positive test if the patient has the disease)

‘P (A"| D) = 0.99 (specificity: probability of a negative test if the patient doesn't have the disease)

(a) Rare disease: If P(D) = 0.01, what is the probability that a patient who tests positive actually
has the disease?

PIR) = P(AID) P(D) __ P(aId) P() _ eWed 1
P(A) P(A\bye(D\JrP(Alb’)P(D’) (0ad) (0.00)+ [dor)f0.18) 2
Imaﬂim +a$+inj (o000 Peoplei Q0 Lithout the disease and 10 with the disease
v OF  the 10 itk He Jisea.se/ all tect positve ? 0 .
5o pesite tests
« 0F e 110 withot disease, obost 10 are fulse fos{hes are  troe rms;,L;M

(b) Common disease: If P(D) = 0.1, what is the probability that a patient who tests positive
actually has the disease?

(0.29)(o.1)
P(DIAY = =
(olA) (0.40)(0.1) + (o) (0.4) oAl
Imasiv\e, -l—esHAj 1000 ‘Oeof)le? 900 uithoot Hhe divase and 100 with Yhe disease
cOf Hhe 100 oith e diwase, et 99 fesk pesitie | L Joitie dests
OF the Q0  Lithoot e Afsem, alpout 2 ace false ﬁ)os[ﬁve; 0% e +roe

Po&H’N@S
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BONUS: Box 1 contains 5 red balls and box 2 contains 5 blue balls. Balls are randomly removed in the
following manner: after each removal from box 1, a ball is taken from box 2 (if box 2 has any balls) and
placed in box 1. This process continues until all balls have been removed (so ten removals total). What

is the probability that the final ball removed from box 1 is red?

This }crok(em is +r‘icky! I} uon't be on the exam.
Number the red baolls 1,234 5. Let Ri W the eveat that red hall 1

s the Final ol selected.

Now Hcus on a Pmﬁcular red  ball, soy ball L. Let Nj be #he event Hat

‘H\]S L;al\ \IS v\+ r‘emoved on ‘Hlb ;]H‘ draw \C"‘D"‘ bosx 1, 'K"' 36{1,7-, 31"/5&

>

Thea: P(R1> = P(Ni(\NLr\ st\Ns.lnNs T\RL)
= P (M) P (N, NP (N, | 9o )eP (N | Naa )
PN [ NyaNaaNaa N PRy | Ne N ANy o Ny N

t 4,948 _ i)s__l_
S5 5 5 s'5s T\§)°5
- — ) . R
The Gt S b o e e bl st red bell L sclechd
i rouw. (VY4 A
are 5 balls in B 1. last omong the last S draus fom

box L (after box 2 05 emphy).

Similacly, P(R;\:(%V’é A i€52,3,43

Since The evers RoR ., R ace digoint’

PR« PR <+ P(Rs)

%)5'

GENERALIZATION: Tf we start with n red balls and n
blue  bLalls, He probability that a red lall s selected  last

(!

P(Swe red bo-l{ s seleo*d I“S‘\’>

i
—
nl-=
~——

v
=
1)

—

n

R -1\" 1
1S (D’_\} which uhVUjCS % = as K=,
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