Review: Expected Value, Variance, Transformations, Combinations, Binomial & Geometric Probability

1. Which of the following could be quantified as a binomial random variable?
A) The number of persons in an emergency room.
B) The weights of truck arriving at a weight station.
Q) Whether or not a student wears glasses.
D) The square foot areas of houses being built in Preston Hollow.
E) The first time you get a speeding ticket.
2. Suppose the probability that a softball player gets a hit in any single at-bat is .300. Assuming

that her chance of getting a hit on a particular time at bat is independent of her other at bats,
what is the probability that she will not get a hit until her fourth time at bat in a game?

() Ca(3)(7)°
(B)  ,Cy(3°(7)
4C1(-3)3(-7)1
(3°(7)
B (7’
3. A 12-sided die has faces, which are numbered from 1 to 12. Assuming that the die is fair (that is,

each face is equally likely to appear each time), which if the following would give the exact
probability of getting 10 3s out of 50 rolls

A) 5,C,(.083)*(.917)"° B) 5,C,(-083)°(.917)*
C) 1,C,,(.083)°(.917)° D) 10 (083)3(.917)"  E) (083)"°(.917)*
4, Which of the following is NOT a condition for a geometric setting?
(A) There are only two possible outcomes for each trial.
(B) The probability of success is the same for each trial.
(C) The trials are independent.
(D) There are a fixed number of observations.
(E) The variable of interest is the number of trials requires to reach the first success.
5. Forty percent of patrons at a particular coffee bar order a pastry along with their venti nonfat extra-hot

no foam with whip three-pump vanilla latte. What is the expected number and standard deviation of
the next 60 customers who will order a pastry to go with their latte?

A) 24,3.79 B) 24, 14.4 C) 4.90,3.79
D) 4.90, 14.4 E) 2.4,3.79

6. If Xis a binomial random variable with n = 10 and p = 0.25, then

a)o,=1.875 b)o,= V2.5 c)o,=v1.875 d)o,=25 e)4



10.

7. Suppose X and Y are random variables with E(X) = 500, Var (X) = 50,
E(Y) = 400 and Var (Y) = 30. Given that X and Y are independent, what is the expected value and
variance of the random variable X - Y?

(A) E(X—Y) = 900,Var (X —Y) = 20
(B) E(X—Y) = 900,Var (X —Y) = 80
(C) E(X-Y) = 100,Var (X —Y) = 80
(D) E(X—Y) = 100,Var (X —Y) = 20

(E)  There is insufficient information to answer this question.

8. Ten percent of the population is left-handed. In a class of 100 students, write binomial
probability for the statement "there are at most 12 left-handed students in the class."

a. P(x<12)

b. P(x<12)

c. P(x=12)

d. P(x>12)

9. Find the probability that in 200 tosses of a fair six-sided die, a five will be obtained at most 40
times.

a. 0.1223

b. 0.0894

c. 0.9106

d. 0.8777

The probability that the Red River will flood in any given year has been estimated from 200 years of

historical data to be one in four. This means:

11.

12.

13.

a) The Red River will flood every four years.

b) Inthe next 100 years, the Red River will flood exactly 25 times.

c) Inthe last 100 years, the Red River flooded exactly 25 times.

d) Inthe next 100 years, the Red River will flood about 25 times.

e) Inthe next 100 years, it is very likely that the Red River will flood exactly 25 times.

In a large population of college students, 20% of the students have experienced feelings of math anxiety. If
you take a random sample of 10 students from this population, the probability that exactly 2 students have
experienced math anxiety is

(a) 0.3020 (b) 0.2634 (c) 0.2013 (d)0.5 (e) 1

In a certain large population, 40% of households have a total annual income of over $70,000. In a certain
large population, 40% of households have a total annual income of over $70,000. A simple random sample
of 4 of these households is selected. What is the probability that 2 or more of the households in the survey
have an annual income of over $70,0007?

(a) 0.3456  (b) 0.4000 (c) 0.5000 (d) 0.5248 (e) answer cannot be computed

Twenty percent of all trucks undergoing a certain inspection will fail the inspection. Assume that trucks are
independently undergoing this inspection, one at a time. The expected number of trucks inspected before a
truck fails inspection is

(a) 2

(b) 4

(c) 5

(d) 20

(e) The answer cannot be computed from the information given.



14. A survey asks a random sample of 1500 adults in Ohio if they support an increase in the state sales tax from
5% to 6%, with the additional revenue going to education. Let X denote the number in the sample that say
they support the increase. Suppose that 40% of all adults in Ohio support the increase. The probability that
Xis more than 650 is
(a) less than 0.0001.

(b) less than 0.001.
(c) less than 0.01.
(d) 0.9960.

(e) none of these.

15. A pretzel company calculated that there is a mean of 72.5 broken pretzels in each production run with a
standard deviation of 7.1. If the distribution is approximately normal, find the probability that there will be
fewer than 60 broken pretzels in a run.

a) 0.00 b) 0.04 c) 0.06 d) 0.10 e) None of these

16. A random sample of students at UTD is taken to determine the number of courses (x) a student is
registered to take.

X 1 2 3 4 5 6 7
px) .03 .05 .1 21 43 12 .06

a) Whatis P(x = 3)?

b) Whatis P(x < 6)?

c) What is the probability that a selected student is taking at least 2 courses?
d) What is the probability that a selected student is taking at least 5 courses?

e) WhatisP(3<x<5)?

17. A probability distribution is described below: X 2 3 4

a) What is the missing probability?
b) Find the mean(expected value) of the distribution.

c¢) Find the variance.

d) Find the standard deviation.

18. Suppose that the distribution in #17 represents X =the number of people at a table in a restaurant who have
ordered an all-you-can-eat-buffet for which there is a table charge of $5 plus $6 per person. Define a new
random variable Y =the total cost of the meal. Write the equation for Y. What is the expected value of Y?
What are the variance and standard deviation of Y?



19. According to government data, 20% of employed women have never been married.

a) If 10 employed women are selected at random, what is the probability that exactly 2 have never been
married?

b) That at most 2 have never been married?

c) That at least 8 never been married?

20. Camp Wee-O-Wee has found that 8% of young campers get poison ivy each season. If 273 children are registered
for the summer season, about how many can be expected to get poison ivy.

21.  Anaccountant believes that 90% of the company's invoices are free of errors. If the claim is correct, what is the
probability that of 25 invoices, seven will contain errors?

22. Sara Bellum is taking Western Civilization this semester on a pass/fail basis. The department teaching the course
has a history of passing 82% of the students who take the course each term.

a) What is the probability that Sara first passes on the second try at taking the course?

b) What is the probability that Sara needs three or more tries to pass Western Civilization?

23. Assume the heights of high school basketball players are normally distributed. For boys the mean is 74 inches with a
standard deviation of 4.5 inches, while girl players have a mean height of 70 inches with a standard deviation of 3
inches. At a mixed 2-on-2 tournament teams are randomly pairing boys with girls as teammates.

a.) On average, how much taller do you expect the boy to be?

b.) What will be the standard deviation of the difference in teammates’ heights?

c.) On what percent of the teams would you expect the girl to be taller than the boy?
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