Fordham Math 1108, Math for Business: Finite Review for Final Exam

Overview

The final exam is cumulative and will cover all modules/topics discussed this semester. Below is a brief
overview of the topics that may appear on the final exam.

Module 1, Systems of Equations/Inequalities (sections 5.1-2)

Graphing linear equations and linear inequalities, finding intersection(s) of two or more lines, graphing
solution regions of systems of inequalities, generating systems of inequalities corresponding to a word problem.
Note that the inequalities z > 0 and y > 0 are often necessary but not stated explicitly.

Module 2, Optimization of Linear Objective Functions subject to linear con-
straints (section 5.3)

Optimize (maximize/minimize) a linear objective function z = Az + By subject to given constraints. Both
the system of inequalities and the objective function may be described in the form of a word problem.
Sketching level curves z = ¢ for arbitrary constants (¢ = Az + By, i.e. y = —Ax/B + ¢/B). A theorem on
the existence of optimal solutions states that if the solution region determined by the constraint inequalities
is bounded then the maximum and minimum values of the objective function over the solution region exist
and are attained at corner points of the solution region.

Module 3, Simple Interest and Compound Interest (sections 3.1-2)

Accounts that earn simple interest grow linearly and accounts that earn compound interest grow expo-
nentially. Calculate interest and total balance for pricipal investments earning simple/compound interest.
Understand the difference between nominal interest rate (i.e. annual interest rate) and effective interest rate
(i.e. annual percentage yield, APY). Be able to manipulate all financial math equations in order to solve for
any variable, which may require the use of logarithms. Note: a short list of financial math formulas will be
provided on the exam (see the last page).

Module 4, Future/Present Values of Annuities and Ammortization (sections 3.3-
4)

An annuity always involves one large exchange of money in one direction and a sequence of equal-sized
repeated exchanges in the other. If the large exchange of money occurs first (e.g. a bank loan) then that is
the present value of the annuity and the sequence of equal-sized repeated exchanges (e.g. loan payments)
will sum to more that the present value due to the interest that accumulates on the account balance. If the
equal-sized exchanges of money occur first (e.g. deposits into a retirement account/sinking fun) then the
large exchange of money occurs at the end of the annuity (e.g. withdrawing your savings) and that amount
is the future value of the annuity, and it is larger than the sum of the equal-sized repeated payments because
of the interest that accumulates on the account balance. Note: a short list of financial math formulas will
be provided on the exam (see the last page).

Module 5, Counting Principals (sections 7.3-4)

Multiplicaion rule, perumutations, combinations; knowing when to use which one; knowing how to combine
any/all of these principals to solve problems.
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Module 6, Introduction to Sets and Probability (sections 7.2 and 8.1-2)

Sets, subsets A C B (including the empty set (}), universal sets U, set operations (unions AU B, intersections
AN B, complements A’), Venn diagrams, addition principal, sample space S (a universal set), visualizing
the sample space (tables, trees, etc.), calculating probabilities of events by counting.

n(A)

n(AUB) =n(A) +n(B) —n(ANB), P(A) = WS)

Module 7, Conitional Probability and Bayes’ Formula (sections 8.3-4)

The definition of conditional probability, the general multiplication rule and using it to calculate probabilities,
independent events, mutually exclusive events, Bayes’ formula.

P(AN B)

P(A)P(B|A)
P(B)

P(A|B) = (5]

P(AN B) = P(A)P(B|A) = P(B)P(A|B),  P(A|B) =

Module 8, Descriptive Statistics (sections 10.1-3)

Pie charts, bar charts, histograms, distributions of data (symmetric, right-skewed, left-skewed), 3-notation,
populations vs. samples, mean (y, Z), median, mode, population/sample variance (02, s), population /sample
standard deviation (o, s).
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Module 9, Binomial Distributions and Normal Distributions (sections 10.4-5)

Bernoulli trials and binomial experiments, calculating probabilities for binomial experiments, calculating
mean and standard deviation for binomial experiments, sketching normal distriutions with a given mean and
standard deviation, the 68-95-99.7 rule

P(x=k) =, Cpp*¢" ™",  u=np, o=/npg

Module 10, Calculating Probabilities with Normal Distributions (section 10.5)

Standardization of normal distributions (i.e. z-scores), using the table of areas under the standard normal
distribution to calculate probabilities, approximating binomial distributions with a normal distribution and
correcting for continuity (+.5).
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1. Sophia is planning a European vacation of no more than 10 days that she will split between Athens and
Barcelonia. Every day she spends in Athens she will visit two museums and two restaurants, and she will
spend $150. Every day she spends in Barcelona she will visit one museum and three restaurants, and
she will spend $210. Suppose Sophia wants to visit at least 12 museums, visit at least 18 restaurants,
and spend as little money as possible on her European vacation.

Let x be the number days she spends in Athens and let y be the number of days she spends in Barcelona.
Assume that the time it takes to travel to/from/within Europe is negligible. Give a system of inequalities
that summarizes the constraints on Sophia’s planned European vacation, and give the objective function
that she is trying to maximize/minimize (which one?). Do not draw any graphs or solve any equations.
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2. (a) Graph the solution region determined by the system of linear inequalities. Label all z-intercepts,
y-intercepts, and corner points.

3z +2y > 24
y—x>2
29 —x < 16

(b) Is the solution region in part (a) bounded or unbounded?

(c) Sketch any 3 level curves for the objective function z = 6z — 2y and find the maximum and/or
minimum value(s) over the solution region found in part (a).

(o)
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3. Suppose $4,500 is depositied into a new account that earns an annual interest rate of 4.44% componded
monthly.

(a) What is the account balance after 9 years?

(b) How long will it take the account to reach a balance of $10,0007?
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4. Suppose you purchase a new computer for $1,199 using a credit card that charges an annual interest
rate of 22.8% compunded monthly. Your plan is to pay off this debt by making

(a) What size monthy payment must you make in order to pay off this debt in 6 equal-sized monthly
payments?

(b) How much interest will you have paid by the time your debt is paid off?
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5. At age 30, Dr. Smith begins depositing 1,500 at the end of every month into an account that earns
5.88% annual interest compounded monthly.

(a) When Dr. Smith is 50 years old, immediately after making her 240th monthly deposit, what will
be Dr. Smith’s account balance?

(b) When Dr. Smith is 50 years old, immediately after making her 240th monthly deposit, she stops
making deposits and starts making equal-sized repeated withdrawals at the end of each month for
the next 20 years (240 withdrawals total). What size withdrawal can she plan to make each month
so that her account balance is zero after her final (240th) withdrawal, when she is 70 years old?

(¢) What is the total amount of interest that Dr. Smith earns by keeping her money in this account
for 40 years as described?
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(a) How many different ways can 12 distinct tiles be arranged in a straight line?

(b) How many different ways can 3 red tiles, 4 blue tiles, and 5 yellow tiles be arranges in a straight

line?

(c) How many ways can you select 3 red tiles, 4 blue tiles, and 5 yellow tiles from a collection of 10 red

tiles, 8 blue tiles, and 7 yellow tiles?
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7. Let
A={J,AY,B,I,R,D,S}, B={J,A,W,B,O,N, E,S}, C={J, AW LI N,E, S}

(a) (3 points) Find the union AU B and the intersection AN B.
(b) (3 points) List all subsets of the intersection AN C.
(c) (3 points) If the universal set U = AU BUC, find C' U B.
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8. An experiment consists of flipping three fair 6-sided dice. One die has its faces labeled 1, 1, 1, 2, 2, 2;
another die has its faces labeled 3, 3, 4, 4, 4, 4; and the third die has its faces labeled 5, 6, 6, 6, 6, 6.

(a) What is the probability that all three dice show odd numbers?

(b) What is the probability that exactly two of the dice show even numbers?
(c) What is the probability that the sum of the three dice is odd?
)

(d) What is the probability that two of the dice show an even number given that the sum of the three
dice is odd?

(e) Are the events “exactly two of the dice show an even number” and “the sum of the three dice is
odd” independent events?

(f) Are the events “exactly two of the dice show an even number” and “the sum of the three dice is
odd” mutually exclusive events?

(g) If the experiment is repeated 15 times, what is the probability that the sum of the dice is 11 exactly
9 times?
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9. A car dealership that sells both new and used cars has three salespeople — Alexander, Brianna, and
Christine.

e 28% of all cars sold are sold by Alexander, and 38% of the cars sold by Alexander are new cars.
e 23% of all cars sold are sold by Brianna, and 86% of the cars sold by Brianna are new cars.

e 49% of all cars sold are sold by Christine, and 17% of the cars sold by Christine are new cars.

If a customer purchases a new car from this dealership, what is the probability that Brianna sold them

the car?
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10. A sample of n = 7 Lake Trout were collected and their weights in lbs are recorded below.
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Calculate the sample mean .
Calculate the median.

Calculate the mode.

(d) Calculate the sample standard deviation s.
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11. A printer is broken in such a way that every time a page is printed, there is a 10% chance that that
printed page will contain a defect.

(a) If 20 pages are printed, what is the probability that more than 1 page contains a defect?

(b) If 300 pages are printed, use a normal distribution to approximate the probability that more than
15 pages contain a defect.
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12. Weights of chicken eggs are normally distributed with mean p = 2.53 oz and standard deviation o = .24
0Z.

(a) What is the probability that a randomly selected chicken egg weighs either less than 2 oz or more
than 3 0z?

(b) What is the probability that a randomly selected chicken egg weighs between 2 and 3 0z?
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Appendix
Area under the
Standard Normal Curve

S

Area
corresponding
toz

oot zo X

0 z z

Area under the Standard Normal Curve

(Table Entries Represent the Area under the Standard Normal Curve from 0 to z, z = 0)

z .00 .01 .02 .03 04 .05 .06 .07 .08 .09
0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224
0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621
1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
12 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
13 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
14 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319
1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
19 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
24 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
3.1 0.4990 0.4991 0.4991 0.4991 0.4992 0.4992 0.4992 0.4992 0.4993 0.4993
2 0.4993 0.4993 0.4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995
3.3 0.4995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997
34 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
3.5 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998
3.6 0.4998 0.4998 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999
3.7 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999
3.8 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999
3.9 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000
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Page 15



Financial Math Formulas

I=Prt A=P+1=P(l+rt)
A*P(1+L)m
o m
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