Chapter 111
Probability Algebra

Exercises

3.1
With reference to the following table what is thelpability that a randomly chosen family
will have household income

1. between at least 20000 € und less than04900
2. less than 40000 €?
3. at one of the two extremes of being eithss ithan 20000 € or at least 100000 €7?

Annual Household Income for 500 Families

Number of

Category Income range families
1 [0 20000[ 60

2 [20000  40000[ 100

3 [40000 60000[ 160

4 [60000 100000[ 140

5 100000 and above 40
Total 500

3.2

A consumer survey reveals that the probability obaputer owner shopping on the Internet
was 0.17, while the probability of a computer owdewnloading software was 0.33. Further,
the probability of a computer owner doing both WalA.

Find the probability of the following events:

1. that a computer owner does not shop on the Internet
2. that a computer owner will either shop on the im¢ior download software
3. that the computer owner will neither shop on thermet nor download software.

3.4

According to official statistics, 33% of U. S. didu20 years of age and over are overweight.
If two people in the U. S. are selected at randehat is the probability that both are
overweight?

3.5.
In a sample survey, 1800 senior citizens were agkedher or not they have ever been
victimised by a dishonest telemarketer. The follogviable gives the responses by age group:

Age in Years Victimised Not Victimised
60- 69 (A) 106 698
70-79 (B) 145 447
80 or over (C) 61 343




Suppose one person is randomly selected from deser citizens.
Find the probability for the following events:

1. A person has been victimised or belongs to group B
2. A person has never been victimised or belongsdamc.

3.6.

According to The Digest of Education Statistics 8983.0% of U.S. 13-year-olds were able
to perform numerical operations and beginning mwobsolving.

If two 13- year-olds are randomly selected, whahesprobability that none of them can
perform numerical operations and beginning proldeming?

3.7.

According to the Labor Force Statistics from ther€at Population Survey, in 1996, 52.8%
of families in the USA had the husband and wife leygd. If 3 families were randomly
selected, what would have been the probability iy all had both spouses employed?

3.8.

A survey found that 47% of teenagers have a pag job. The same survey found that 78%
plan to attend college.

If a teenager is chosen at random, what is thegiibty that the teenager has a part time job
and plans to attend college?

3.9.
LetA and B be two random events with the probabilities:

P(A)=0.3, P(B)=05 P(An B)=0.2.

Find the probabilities for the following events:
a) A, b) B, c)AOB, d)AnB.

3. 10.
The machineM,,i = 1,2 3produce 20%, 45% and 35% respectively of the fwtaduction
of a certain article in a firm. Experience showattb%, 5% and 3% of the articles produced

on these machines are defective.
Find the probability that

1. a defective article has nbeen produced on the second machine .
2. anon-defective article has been produced eithéh@isecond or on the third machine.

3.11.
The machineM,,i = 1,2 3produce 30%, 45% and 25% respectively of the fwtadluction
of a certain article in a firm. Experience showat 5%, 92% and 98% of the articles

produced on these machines are of the highestyuali
Find the probability that

1. an article not being of the highest quality haslme®n produced on the first machine .
2. an article of highest quality has been producdtkeibn the first or on the third
machine.



3. 12.
Suppose a survey classified the population as ordiemale, and as favouring or opposing
the death penalty. Suppose, the proportions in eatgdgory were:

Death not Death
Male 0.459 0.441
Female 0.051 0.049

Find the probability of an individual favouring tdeath penalty, conditional on being male.

3.13.

Suppose there is a certain defect randomly four@d5% of the products of a firm. A quality
control ispositive (shows the presence of this certain defect) in 89%l cases. But it yields
anegative result (indicates the presence of this type oédeivhere there is actually no such
defect) with a probability of 5%.

Find the probability that

the defect will not be present in any particulargurct.

the quality control will yield a negative resultlfe defect is present.

the quality control will yield a negative resultlife defect is not present.

the quality control will yield a positive resultrespective of whether the defect is
present or not.

the quality control will yield a negative resultrd@spective of whether the defect is
present or not.

the defect is present if the quality control resjpositive.

the defect is not present if the quality contraluléis positive.

the defect is absent if the quality control resultegative.

the defect is present if the quality control ressiltegative.
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3. 14.

If there is an increase in capital investment ryexr, the probability that structural steel will
increase in price is 0.90. If there is no incraassuch investment, the probability of an
increase is 0.40. Overall, we estimate that treeeG0 percent chance that capital investment
will increase next year.

1. What is the probability that structural steetes will not increase even though there is an
increase in capital investment?

2. What is the overall probability of an increasesiructural steel prices next year?

3. Suppose that during the next year structural gieces in fact increase. What is the
probability that there was an increase in ehjnitvestment?

3. 15.
A factory has three types of machines producingean. Probabilities that the item is of high
quality if it is produced on-th machine(i =1, 2, 3)are given in the following table:

Machine Probability of High Quality
1 0.8
2 0.7
3 0.9




The total production is done 30% on type 1 mact0ép on type 2, and 20% on type 3.
One item is selected at random from the production.

What is the probability that it is of high quality?

What is the probability that it is not of high qing?

If it is of high quality, what is the probabilithat it was produced on machine 1?

If it is of high quality, what is the probabilithat it was produced on machine 3?

If it is not of high quality, what is the probalbyithat it was not produced on machine
3?

If it is not of high quality, what is the probalpithat it was not produced on machine 2?
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