Exam 2 Review
Math 118 Sections 1 and 2

This exam will cover sections 2.4, 2.5, 3.1-3.3, 4.1-4.3 and 5.1-5.2 of the textbook. No books,
notes, calculators or other aids are allowed on this exam. There is no time limit. The exam will
consist of 25 multiple choice questions. All exam questions will have the option ‘None of the above’,
but when writing the exam, we intend to always include the correct answer in the other options.
This means ‘None of the above’ will be a correct answer only if there is a typo or similar type
mistake.

It is important that you know the terms, notations and formulas in the book. Some exam
questions will test definitions, notations, or knowledge of basic facts of equations directly. The
questions on this review that test the basics are marked with a B. There are a disproportionate
number of basic questions on this review, because almost all problems require the knowledge of
this basic information. Most exam questions will mimic homework problems, as much as possible
considering the homework is free response and the exam is multiple choice. Finally, up to 20%
of exam questions will be what I call extension questions. See the last page for a description and
examples of extension questions.

The review questions included are not all possible types of questions. They are just representative
of the types of questions that could be asked to test the given concept.

The following are the concepts which will be tested on this exam.
A.1 Know the conditions for a probability question to be a binomial experiment (p.99). Know

the formula (p.100) for how to compute a binomial probability, and be able to use it to find
binomial probabilities. (Section 2.4)

1. Which of the following is NOT a characteristic of a Bernoulli trial (or binomial experiment)
with success having probability p > 07

(a) There are only two possible outcomes, success and failure.
(

b

)
) The same experiment is repeated a fixed number of times.
¢) The probability of success does not change on subsequent trials.
)
)
)

(
(d
(e) For n trials, P(X = 2) = C(n,2)p?
(f) None of the Above

For n trials, the expected value of the number of successes is np

2. An unfair coin which lands on heads with probability p = % is flipped 4 times. What is the
probability that there are exactly 2 heads?
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3. Six students will decide if they are on a committee by flipping a fair coin. Each student
flips the coin and is on the committee if they flip a head. What is the probability that the
committee has at least two members, but does not consist of all six students?

15 (d) o7

64 64
29
=7 7
) 5 (e) g
25
(c) 32 (f) None of the Above

A.2 Know the definition of random variable. Know the formula for expected value of a random
variable (p.110). Be able to calculate expected value for a variety of random variables (i.e.
using probability distribution, lottery, raffle, p.114:19-26). Know the definition of fair game
and be able to determine when a game is fair (p.111). Know the formula for expected value
of a binomial probability (p.113). (Section 2.5)

* Probabilities other than binomial probabilites are not tested directly on this exam, but it is
possible that you will be asked to compute probabilities in order to determine expected value.

A.3 We also learned how to create and read probability histograms, but these topics will NOT be
tested on the exam. (Section 2.5)

4. Compute the expected value of X given the table

r | P(X =ux)
3 1/4
0 1/3
1 1/6
2 1/4
(a) 1/12 (d) -1/12
(b) 1/4 (e) -1/4
(c) 1 (f) None of the above.

5. An unfair coin which lands on heads with probability p = % is flipped 12 times. If X is a

random variable representing the number of tails flipped, find F(X).
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A4

A5

10.

Bob’s hamburger restaurant buys some hamburger patties infected with e-coli. The probability
that the e-coli survives cooking at Bob’s is 0.3. If 100 patties are cooked, what is the expected
number of patties which will have no living e-coli after cooking?

(a) 15 (d) 85
(b) 30 () 100
(c) 70 (f) None of the above.

You pay $6 to play a game in which you roll a fair die. If you roll a 6, you get $8. If you roll
a b, you get $7. For any other number, you get $4. What are your expected net winnings?

(a) —$1.11 (d) $6.33
(b) —$0.83 (e) -$0.33
(c) $7.66 (f) None of the above

There are 10 apples in the fridge and 2 of them are bad. If you grab 3 apples, what is the
expected number of bad apples?
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(c) g (f) None of the above

Be able to compute mean, median and mode for a random sample or a frequency distribution.
Be able to compute the mean of a grouped distribution. (3.1)

In this section we also discussed frequency histograms and frequency polygons, and the con-
cepts of sample mean versus population mean, etc. These concepts will NOT be tested on
this exam. (3.1)

(B) Find the median and mode of the numbers: 15, 16, 18, 20, 18, 17

(a) median: 17, mode 18 (d) median: 18, mode: 15
(b) median: 18, mode: 17 (e) median: 18, mode: 17.5
(¢) median 17.5, mode 18 (f) None of the above.

In a survey, 20 mall shoppers are asked their ages. Eight of the shoppers are between 16 and
24, six are between 25 and 35, two are between 36 and 40, and four are between the ages of
41 and 65. Calculate the mean age of shoppers for this grouped sample.

(a) 35.125 (d) 36.9
(b) 25.7 (e) 31.4
(c) 27.2 (f) None of the above.



11. Find the mean for the given frequency distribution:
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(a) 0.25 (d) 0.75
(b) 0 (e) 0.5
(c) 3 (f) None of the above.

12. Find the median and mode for the given frequency distribution:
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(a) median: 1, mode: 0 (d) median: 0.25, mode: 0
(b) median: 0.5, mode: 0 (e) median: 0, mode: 0.5
(¢) median: 0.25, mode: -3 (f) None of the above.

A.6 Be able to calculate range, variance, and standard deviation for a sample of n numbers, n < 6
(pg. 138). (3.2)

A.7 In section 3.2, we also learned about standard deviation for frequency tables and grouped dis-
tributions, but this information will NOT be tested on the exam. Also, this section discussed
sample variance versus population variance; population variance will also NOT be tested.
Chebychev’s theorem was on the homework but will NOT be tested.(3.2)

13. Find the standard deviation of the sample: 15, 17, 18, 23, 18, 17
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14.

A8

15.

16.

17.

18.

Five female freshmen are asked to rate the quality of a fragrance from 1 to 4. They answer
2,1,2,4,1. What is the variance of this sample?

V6 (d) -1
(e)

1
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(f) N

one of the above.

Know the characteristics of the standard normal curve (p.148). Understand the relationship
between area under the curve and probabilities. Be able to use a table to solve questions
involving normal distributions, including using z-scores (p.151) to find probabilities, or prob-
abilities to find z-scores. (3.3)

(B) Which of the following is NOT a characteristic of a normal probability distribution?

(a) The area under the curve is always 1.
(b) P(X < —2)=1—-P(X <2).

(¢) The area to the right of b is the probability than an observed data value will be less than
b.

(d) The peak occurs directly above the mean pu.

(e) The curve is symmetric about the mean pu.
(f) None of the above.

(B) Find the percent of total areca under the standard normal curve between the z-scores
z=0.1 and z = 2.01.

(a) 43.80% (d) 56.20%
(b) 97.78 % (e) 2.00%
(c) 53.98% (f) None of the above.

Find the percent of the area under a normal curve that is more that 0.8 standard deviations
away from the mean (both above and below).

(a) 21.19% (d) 39.41 %
(b) 78.81 % () 63.57%
(c) 42.38 % (f) None of the above.

For a certain midterm, the distribution of grades was normal with mean 75 and standard
deviation 10. On the midterm, Julie did better than 75% of the students in her class. What
was Julie’s grade on the exam? (Round to a whole number.)

(a) 100 (d) 77

(b) 95 (e) 82
(c) 85 (f) None of the above.



19.

A9

A10

20.

21.

22.

23.

To be graded extra large, an egg must weigh at least 2.2 oz. If the average weight for an egg
is 1.5 oz, with a standard deviation of 0.4 oz, how many eggs in a sample of five dozen would
you expect to grade extra large? (Round to a whole number)

(c) 2 (f) None of the above.

Given the equation of the line, be able to graph the line and find the slope and x- and y-
intercepts. Given information about a line (two points, point and slope, intercepts) be able
to find the equation of a line. Know how the slopes of parallel and perpendicular lines are
related. (4.1) Note: The information of this section may not be tested directly.

From a word problem, be able to find the line or linear function that models the situation.
Be comfortable with the notations of functions and the terminology associated with supply
and demand (p.186-187) and cost analysis (p.188-189)

(B) Find the equation of the line perpendicular to 2x + 3y = 4 which has y-intercept (0, —3).

(a) 2z +3y =—9 (d) 3z —2y =6
(b) 22 —3x =9 (e) 3x—y=3
(¢c) 2—3y=9 (f) None of the above.

A line through the points (4,8) and (9, —2) also goes through (—1,a). What is a?

(a) 5.5 (d) 18
(b) 6.5 (e) 19
(c) 14 (f) None of the above.

Suppose that the supply function for walnuts is S(q) = 0.25¢ + 3.6 where S is the price in
dollars per pound and ¢ is the quantity in bushels. Suppose also that the demand function is
D(q) =9 — 0.35¢. Find the equilibrium price.

(a) $0.36 (d) $9.36
(b) $5.85 (e) $25.71
(c) $9.00 (f) None of the above.

If it costs $300 to produce 60 T-shirts and $400 to produce 100 T-shirts, find the fixed costs
for producing these T-shirts.

(a) $50.00 (d) $200.00
(b) $100.00 () $250.00
(c) $150.00 (f) None of the above.



A.11 Be able to find the least squares line y = max + b that gives the best fit to the data points
(x1,y1), (YsY2)s - - -y (Tn, Yn) (n < 5). Memorize the formulas (p.195) (4.3)

A.12 Be able to calculate the correlation coefficient for data consisting of 5 or fewer points. Mem-
orize the formula. Know how to interpret the correlation coefficient. Be able to look at a
scatter plot and determine whether the correlation coefficient is positive, negative, of close to
zero. (4.3)

24. Which are the correct equations to calculate the best fit line y = max + b?

(a) m = n(¥a?) — (Sz)? _ Sy —n(Xz)
n(Szy) — (Sz)(Zy) m
B n(Xz?) — (Sx)? . Ya—m(Xy)
T I 7 R
AR = (S, Se—m(sy)
(c) n(Xzy) — (Xx)(Zy) b n
- ) — (By)? Yy — n(¥x)
(d) n(Xz?) — (Xx)?’ b m
(e) m = n(Eay) — (Z2)(By) By —m(Zx)
n(Xx?) — (Xx)2 n

(f) None of the above.
Use the data (0,4), (1,2), (2,1), (3,0) to answer the following three questions:

25. Find the best fit line for the data.

(a) y=—13z+4 (d) y=—3z+3
(b)yz—-x+4 (e) y=—for+ 35
(c) y=—J90+ 1 (f) None of the above.

26. Find the correlation coefficient r for the data.

(a)rzg (d)"’:_%
) =3 © r=-2
(¢) r= \/L:Tg (f) None of the above.

27. Which of the following statements is most correct about this data?

(a) It is appropriate to use a line to approximate this data because r is close to —1.

)
(b) It is appropriate to use a line to approximate this data because r is close to 0.
(c) Tt is appropriate to use a line to approximate this data because r is close to 1.
)
)
)

(d) Tt is NOT appropriate to use a line to approximate this data because r is close to 0.

e) It is NOT appropriate to use a line to approximate this data because r is close to —1.

f

None of the above.

(
(



A.13

A14

A.15

28.

29.

30.

Be able to solve a linear system in two or more variables. Be able to tell when a system has
no solution (inconsistent), a unique solution, or has infinitely many solutions. Be comfortable
with parameters and be able to write infinite solutions in terms of parameters. (5.1, 5.2)

Be able to write a linear system as an augmented matrix. Be able to use row operations and
the Gauss Jordan method to solve the system. (5.2)

Be able to set up a linear system from a word problem (5.1, 5.2).

Bob and Carol make two sizes of kites out of paper and wood strips. Each small kite uses
4 square feet of paper and 2 feet of wood strips, and each large kite uses 8 square feet of
paper and 3 feet of wood strips. There are 160 square feet of paper and 70 feet of wood strips
available. If all of the paper and all of the wood strips are used to make large and small kites,
how many large kites will be made?

(a) 10 (d) 100
(b) 20 (e) 200
(c) 50 (f) None of the above.

A system of equations in the variables x, y, z and w has an augmented matrix in reduced
form

110 5 =3
001 -5 1
000 0 0
000 0 0

The solution of the system is:
(a
(b

)
)
()
()
)
)

—3—y—5w, z = —1+ 5w, y and w arbitrary parameters.

=3 —y+ 5w, z=—1+4dbw, y and w arbitrary parameters.

—3—y—5w, z =14 5w, y and w arbitrary parameters.

x
x
x
r=3—z2—>bw,y=1+4bdw, z and w arbitrary parameters.
x
N

(e) =34y — 5w, z =1+ 5w, y and w arbitrary parameters.
(f) None of the above.
y=z — 3
(B) Which augmented matrix below corresponds to the system of equations ¢ y=1 + =z
z2=4 —
[1 -1 0 -3 (1 1 0 3
(a) [0 1 1 1 (d (01 -1 1
1 0 1 —4 10 1 4
(by 10 1 1 1 e) [0 1 1 -1
101 —4 1 0 —1 —4
[1 -1 0 3 !
© o 1 -1 1 (f) None of the above.
10 1 4




z=4 —
(a) —2 (d) 1
(b) —1 (e) 3
(c) 0 (f) None of the above.
. y + z2=9
32. Solve the system of equations { 91 — 3y + 52133 }
(a) (42 —30,9 — z,2) (d) (z—3,—2—-9,2)

(b> (3_279_272) (e) (2_379+27Z)
(c) (42 —30,—2—09,2) (f) None of the above.

Extension problems: On each exam, roughly 20% of the points will come from what I call
extension problems. These are problems that you most likely have not seen before, and which
generally require a combination of techniques or a little ingenuity to solve.

33. If a two coins are chosen at random from a box containing four pennies, two dimes, and one
quarter, what is the expected (monetary) value?

(a) 7 cents
(b) 9.33 cents
(c) 12 cents
(d) 13 cents
(e) 14 cents

(f) None of the above

34. In the following £ is some number:

20+ 1y 4+ 2242w —4v =k
20+ 2y + 22+ 3w — 4v = -3
20+ 1ly+2243w—4v =0

Solve the system for y

(a) k+3 (d) -3

(b) =k —3 (e) 0

(c) —k+3 (f) None of the above.



Standard Normal Cumulative Distribution Function
Area under the standard normal curve to the left of z.
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