Basic Probability Problems

NAME____________________________________
Suppose that 40% of cars in your area are manufactured in the United States, 30% in Japan,10% in Germany, and 20% in other countries. If cars are selected at random, find the probability that:

1. A car is not US-made

2. It is made in Japan or Germany.

3. You see two in a row from Japan.

4. None of three cars came from Germany.

5. At least one of three cars is US-made.

6. The first Japanese car is the fourth one chosen.

7. Exactly 4 are Japanese out of 18 chosen cars.

8. At least 6 are German-made out of 12 chosen.

9. No more than 8 are Japanese out of 16 chosen.

More Probability Problems (using Floyd Bullard’s list of priorities):
1. If 90% of the households in a certain region have answering machines and 50% have both answering machines and call waiting, what is the probability that a household chosen at random and is found to have an answering machine also has call waiting?
2. A scientist interested in right-handedness versus left-handedness and in eye color collected the following data from 1000 students:
	
	Right-Handedness
	Left-Handedness
	

	Blue Eyes
	210
	30
	240

	Brown Eyes
	670
	90
	760

	
	880
	120
	1000




a) What is the probability that a student from this group has blue eyes?



b) What is the probability that a student has brown eyes given that they are left handed?



c) What is the probability that a right-handed student has blue eyes?



d) What is the probability that a randomly selected student has blue eyes or is left-handed?

e) What is the probability that a randomly selected student has brown eyes and is right-handed?

f) What is the probability that a brown-eyed student is right-handed?

g) Do eye color and handedness appear to be independent? Explain.

3. Suppose a computer company makes both laptop and desktop computers and has manufacturing plants in three states. 50% of their computers are manufactured in California and 85% of these are desktops, 30% of computers are manufactured in Washington, and 40% of these are laptops, and the rest are manufactured in Oregon, 40% of which are desktops. All computers are first shipped to a distribution center in Nebraska before being sent out to stores.
a. If you picked a computer at random from the Nebraska distribution center, what is the probability that it is a laptop?
b. If you picked a computer at random from the Nebraska distribution center and it was a laptop, what is the probability that it was manufactured in Washington?
c. If you picked a computer at random from the Nebraska distribution center, what is the probability it was a desktop computer made in Oregon?
4. When rolling two dice, what is the probability that the sum is 7 given that one die is a 5?
5. Draw one card from a standard deck of 52 playing cards. Let A = “the card drawn is a spade.” Let B= “the card drawn is a queen.” Let C= “the card drawn is a 2, 3, 4, or 5.”
a. Are A and B independent?
b. Are B and C independent?
c. Are any two events disjoint?
ANSWERS to Basic Probability Problems
1.  1 – .4 = .6 or 60%

2.  .3 + .1 = .4 or 40%

3.  .3 • .3 = .09 or 9%

4.  .9 • .9 • .9 = .729 or 72.9%

5.  1 – (.6 • .6 • .6) = 1 – .216 = .784 or 78.4%

6.  .7 • .7 • .7 • .3 = .1029 or 10.29%

7.  Using the binomial formula:



[image: image1.wmf] ≈ .1681 or 16.81%

8.  P(X ≥ 6) = 1 – binomcdf (12, .10, 5) = 5.4 x 10–4 ≈ 0%

9.  P(X ≤ 8) = binomcdf (16, .30, 8) ≈ .9743 or 97.43%

Answers to More Probability Problems: (using Floyd Bullard’s list)
1. 
5/9

2.
a) 240/1000


b) 90/120


c) 210/880


d) 330/1000


e) 670/1000


f) 670/760


g) Yes. The ratio of blue eyed:brown eyed left-handers is 1:3, and the ratio among righties is 21/67, nearly the same. (Other similar answers are possible, showing nearly equal ratios.)

3.
a)  .315


b)  .12/.315


c)  .08

4.  
2/11

5.
a) Yes, because P(spade|queen) = P(spade) = ¼


b) No, because P(queen|2,3,4, or 5) = 0 and P(queen) = 1/13


c) Yes, B and C are disjoint since both events cannot happen simultaneously (a card cannot be a queen and a 2, 3, 4, or 5 at the same time.
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