QUANTITATIVE
REASONING-

Exploring Quantitative Skills

Muhammad Usman Hamid
University of Sargodha

Ayesha Ghazanfar
Ammara Batool

Raniya Hayat

Superior College, Sillanwali




Visit us at Youtube “Learning With Usman Hamid”

Preface
Since ancient times, numbers, quantification, statistics and mathematics has played a
central role in scientific and technological development. In the 21st century, Quantitative
Reasoning (QR) skills are essential for life as they help to better understand socio-
economic, political, health, education, and many other issues, an individual now faces in
daily life. The skills acquired by taking this course will help the students to apply QR
methods in their daily life and professional activities. This course will also change
student’s attitude about statistics and mathematics. It will not only polish their QR skills,
but also enhance their abilities to apply these skills.
We would like to extend our sincerest gratitude to Ayesha Ghazanfar, Ammara Batool,
and Rania Hayat for their invaluable contributions to this project. Their tireless efforts in
research, content development, and editing have been instrumental in shaping this book
into its current form. Their dedication, expertise, and passion for quantitative skills have
enriched this publication, and we are deeply grateful for their involvement.
Through this book, we aim to equip readers with a solid understanding of quantitative
concepts, techniques, and applications. Our goal is to foster a community of individuals
who can navigate complex data, think critically, and make informed decisions in an
increasingly data-driven world.
We hope that Exploring Quantitative Skills will serve as a valuable resource for students,
professionals, and anyone seeking to enhance their numerical literacy. Thank you for
joining us on this journey, and we wish you success in your pursuit of quantitative
excellence.

Muhammad Usman Hamid

University of Sargodha

Mathematical Thinking and Quantitative Reasoning presents an analytical investigation of
topics and concepts that are relevant to modern society. Our goal is to demonstrate the
power of mathematics and quantitative reasoning in solving contemporary problems.
The purpose of this text is to strengthen students’ quantitative reasoning skills by having
them solve a variety of real-world problems. Although we assume that the reader has an
intermediate algebra background, each topic is carefully developed, and appropriate
material is reviewed whenever necessary. When deciding on the depth of coverage, our
singular criterion was to make mathematics accessible.
Dr. Aamir Shahzad
Baba Guru Nanak University
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CHAPTER

1

INTRODUCTION TO NUMERACY
AND BASIC DEFINATIONS

Welcome to Quantitative Skills and Reasoning! Just what are quantitative skills and
reasoning? The simple answer is working with numbers, making sense of data, and using
your brain to figure things out. This will cover fundamental concepts from problem
solving, statistics, probability, graphs, logic, sets, measurements, and finance.

In this chapter we will learn about;

Introduction to quantitative reasoning

Types of quantitative reasoning

Overview of contributions of Mathematicians and Statisticians
especially Muslim scholars.

Types of standard numbers system & basic arithmetic operations
Logical fallacies, Inductive, deductive and abductive Reasoning
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What is Reasoning?

Reasoning is the ability to assess things rationally by applying logic based on new or
existing information when making a decision or solving a problem. It allows you to
weigh the benefits and disadvantages of two or more courses of action before choosing
the one with the most benefit or the one that suits your needs.

Types of Reasoning

» Deductive Reasoning: Reasoning that uses formal logic and observations to prove a
theory or hypothesis. It can be used to apply a general law to a specific case or test an
induction. Its results typically have a logical certainty.

» [Inductive Reasoning: Inductive reasoning is the process of reaching a general
conclusion by examining specific examples. It uses theories and assumptions to validate
observations. It can be used to apply a specific law to a general. Its results are not always
certain because it uses conclusions from observations to make generalizations. It is
helpful for extrapolation, prediction and part — to — whole arguments.

= Analogical Reasoning: Form of thinking that finds similarities between two or more
things and then use those characteristics to find other qualities common to them. It is
based on brain tendency. It can help you expand your understanding by looking for
similarities between different things.

= Abductive Reasoning: Type of reasoning that uses an observation or set of observations
to reach a logical conclusion. It is similar to inductive reasoning; however it permits
making best guesses to arrive at the simplest conclusions.

» Cause and Effect Reasoning: Type of thinking in which you show the linkage between
two events. It explains what may happen if an action takes place or why things happen
when some conditions are present.

= Critical Thinking: It involves extensive rational thought about a specific object in order
to come to a definitive conclusion. It is helpful in logic, computing and social sciences.

= Decompositional Reasoning: It is the process of breaking things into constituent parts
to understand the function of each component and how it contributes to the operation of
the item as a whole. It is helpful in logic, computing, game theory, product development,
marketing and social sciences.

Quantitative Skills

Any skills that use or manipulate numbers are called quantitative skills. They help to make
sense of numerical, categorical or ordinal data and scientific concepts. It is helpful in
statistics, economics, algebra, finance, business, logic and social sciences.
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Quantitative Reasoning / Quantitative Literacy / Numeracy

Quantitative Reasoning is the ability to assess mathematical ideas or things rationally by
applying logic based on new or existing information when making a decision or solving a
problem. It is application of mathematical concepts or skills to solve real world problems.

Importance of Quantitative Skills / Numeracy

Numeracy is simply the application of critical thinking skills like analysis and interpretation
along with mathematical basics like algebra to quantitative information. It refers to the ability
to solve quantitative reasoning problems, or to making judgment derived from quantitative
reasoning in a variety of context. It helps to make sense of numerical, categorical or ordinal
data and scientific concepts. It is helpful in statistics, economics, algebra, finance, business,
logic and social sciences.

Quantitative Reasoning Examples

= Statical Analysis: Analysts apply quantitative reasoning when they assess large dataset to
derive meaningful conclusions. They use statical methods like regression analysis and
hypothesis testing to interpret data and distinguish patterns.

» Financial Planning: A financial planner utilizes quantitative reasoning for a client’s
investment strategy. This involves analyzing expected returns, tax implications and risk
factors.
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What is Mathematics?

The branch of science that deals with the numbers is called Mathematics. The world
“Mathematics” is derived from the Greek word “Mathematikos” which means “inclined to
learn”

Mathematics is based on deductive reasoning though man's first experience with mathematics
was of an inductive nature. This means that the foundation of mathematics is the study of
some logical and philosophical notions. We elaborate in simple terms that the deductive
system involves four things:

Known Branches of Mathematics

Logi: The Study of Principles of Reasoning.
Arithmetic: Method for operating on numbers.
Algebra: Method for working with unknown quantities.
Geometry: The study of size and shape.
Trigonometry: The study of triangles and their uses.
Probability: The study of chance.

Statistics: Method for analyzing data.

Calculus: The study of quantities that change.

Remember

= N={1,234, ..}
= W={01234,..}
={0,+1,42,43,..}

Z

Q ={x:x=§,q ¢O,p,qEZ}
= Q' ={x:x¢§,q +0,p,q EZ}

;

N

=Qu(

={a+ib:a,b € R}
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Number System

A number is a mathematical object used to count, measure, & label. It is the mathematical
notation for representing numbers of a given set by using digits or other symbols in a
consistent manner. It provides a unique representation of every number and represents the
arithmetic and algebraic structure of the figures.

Number System: A system of writing to express numbers. It presents a unique
representation of numbers

Types

= Binary Number system has only two digits that 0 & 1

= QOctal Number System has only eight digits from 0 to 7

= Decimal Number System has only ten digits from 0 to 9

» Hexadecimal Number System has sixteen alphanumeric values from0to 9 & Ato F

Types of Standard Numbers
1. Natural Numbers

The set of positive integers that start at 1 and continue infinitely. The set of natural numbers
is represented by the letter “N” or the symbol N.

N={1,2,345....}
2. Whole Numbers

In math, whole numbers are positive integers, including zero, that do not have any decimal or
fractional parts. The symbol for whole numbers is “W”

w={0,1,2345.}
3. Integers

Integers, also known as whole numbers or round numbers, are positive or negative numbers
that don't have fractional or decimal parts. The symbol for integers is Z

Z={-1,-2,012,.}
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4. Rational Numbers

The set of rational numbers includes all the integers, each of which can be written as a
quotient with the integer as the numerator and 1 as the denominator. rational number, in
arithmetic, a number that can be represented as the quotient p/q of two integers such that

qz0.1e.Q ={x:x=§,q +0,p,q EZ}

Q={3/2,%,%...}
5. Irrational Numbers

An irrational number is a real number that cannot be written as a fraction of two integers, or
in the form of p/q, where p and q are integers and q # 0

F = {/2,v/3,/5,m}
6. Real Numbers

Real numbers can be positive or negative & include fractions, integers& irrational numbers.
They can be used in arithmetic operations and represented on a number line.

R ={23,—-12,6.99, 5/2, n, V2, 12.6}
7. Prime or Composite Numbers

A prime number is a whole number that is greater than 1 and can only be divided by itself
and 1 without a remainder. For example, 19 is a prime number because it can only be divided
by 1 and 19 these are P={2,3,5,7,11...}

8. Complex Numbers

A complex number is a number that has both real and imaginary parts, and is written in the
form C = {a + ib:a,b € R}. Forexample C = {2+ 0i = 2,1 + 3i}

9. Even & Odd Numbers

Even numbers are numbers that can be divided into two equal parts, while odd numbers are
numbers that cannot.

Even numbers: Endin 0, 2,4, 6, or 8

Odd numbers: Endin1, 3,5,7,0r9
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Arithmetic

Arithmetic is a field of mathematic that studies the characteristics of classical operations on
numbers, such as addition, subtraction, multiplication, division, exponentiation and root
extraction.

Arithmetic Operations

Arithmetic is the fundamental of mathematics that includes the operations of numbers. These
operations are addition, subtraction, multiplication and division. Arithmetic is one of the
Important branches of mathematics that lays the foundation of the subject 'Maths', for
students.

Addition

Combines objects into a larger collection, or increases a value. It is represented by the plus
sign (+) and the answer is called the sum. For example, 4 + 7 = 11.

Subtraction

Finds the difference between numbers or quantities, or decreases a value. It is represented by
the minus sign (-) and the answer is called the difference. For example, 9 - 7 = 2.

Multiplication

Multiplication is represented by the multiplication signs (x) or (*), and division is
represented by the division signs (<) or (/4, 5, 6). For example, 8 multiplied by 4 is equal to
32, which can be written as 8 x 4 = 32,

Division

Division is a method of dividing or distributing a number into equal parts. For example, 16
divided by 4 is equal to 4, which can be written as 16 +~ 4 = 4.
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10

Contributions of Mathematicians and Statisticians
Especially Muslim Scholars
Here is the list with era, date of birth, and date of death:

Mathematicians:

Isaac Newton (1643-1727)

Developed calculus, laws of motion, and universal gravitation
Published "Philosophig Naturalis Principia Mathematica" (1687)
Laid the foundation for classical mechanics and modern physics

Archimedes (c. 287 BC - ¢. 212 BC)

Discovered the principle of buoyancy and developed fluid mechanics
Made significant contributions to geometry and the study of spheres,
cylinders, and cones

Invented various machines, including the Claw of Archimedes and
the Archimedes' screw

Euclid(fl. 300 BC)

Authored the famous book "Elements," systematizing geometry and
establishing axioms

Developed the concept of theorems and proofs

Introduced the concept of irrational numbers

Pierre-Simon Laplace (1749-1827)

Developed probability theory and the concept of expected value
Made significant contributions to celestial mechanics and the study of
planetary motion

Published "A Philosophical Essay on Probabilities” (1812)

Albert Einstein (1879-1955)

Developed the theory of special relativity and the famous equation E = mc®
Introduced the concept of spacetime and the speed of light as a

universal constant

Made significant contributions to the development of quantum mechanics
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Statisticians:

Ronald Fisher (1890-1962)

Developed modern statistical inference and experimental design
Introduced the concept of null hypothesis testing

Made significant contributions to the development of maximum
likelihood estimation

Karl Pearson (1857-1936)

Developed the correlation coefficient and principal component analysis
Introduced the concept of the p-value

Published "The Grammar of Science" (1892)

William Gosset (1876-1937)

Developed the t-distribution and statistical hypothesis testing

Introduced the concept of the t-test

Made significant contributions to quality control and statistical process control

John Tukey (1915-2000)

Developed exploratory data analysis and the Fast Fourier Transform
Introduced the concept of the box plot

Made significant contributions to statistical graphics and visualization

Florence Nightingale (1820-1910)

Developed statistical graphics and applied statistics to medicine
Introduced the concept of the polar area chart

Made significant contributions to hospital sanitation and public health

Note: "fl." stands for "floruit," meaning "he/she flourished" and
indicates the period of activity or prominence.
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Muslim Scholars

Muhammad ibn Musa al-Khwarizmi

Muhammad ibn Musa al-Khwarizmi (780AD—-850AD) was a Persian mathematician,
astronomer, astrologer geographer and a scholar in the House of Wisdom in Baghdad. He
was born in Persia of that time around 780. Al-Khwarizmi was one of the learned men
who worked in the House of Wisdom. The House of Wisdom was a scientific research and
teaching center. Al-Khwarizmi developed the concept of the algorithm in mathematics Al-
Khwarizmi’s algebra is regarded as the foundation and cornerstone of the sciences .He is
known as the “father of algebra”, a word derived from the title of his book, Kitab al-Jabr.
Muhammad ibn Musa al-Khwarizmi died in c. 850 being remembered as one of the most
seminal scientific minds of early Islamic culture.

Ibn al-Haytham

Ibn al-Haytham Latinised as Alhazen (965AD-1040AD) was a medieval mathematician,
astronomer, and physicist of the Islamic Golden Age from present-day Irag. Referred to as
"the father of modern optics".he made significant contributions to the principles of optics
and the use of scientific experiments. His most influential work is titled Kitab al-Manazir
"Book of Optics" in Latin Edition. Ibn al-Haytham, who lived a thousand years ago, is
finally being recognized as the world's first true scientist.

Omar Khayyam

Omar Khayyam (1048AD-1131AD) was a Persian mathematician, astronomer, and poet.
He made great contributions to these areas. He lived during the period of the Seljuk
dynasty, around the time of the First Crusade. As a mathematician, he is most notable for
his work on the classification and solution of cubic equations. He is best known for his
work in geometric algebra, the Jalil calendar, and his poetry collected as, The Rubaiyat.
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Ibrahim ibn Sinan

Ibrahim ibn Sinan (908AD-946AD) was born in Baghdad. He was a mathematician and
astronomer who belonged to a family of scholars originally from Harran in northern
Mesopotamia. He belonged to a religious sect of star worshippers known as the Sabians of
Harran. Ibrahim ibn Sinan studied geometry, in particular tangents to circles. He made
advances in the quadrature of the parabola and the theory of integration, generalizing the
work of Archimedes, which was unavailable at the time. Ibrahim ibn Sinan is often
considered to be one of the most important mathematicians of his time.

Sharaf al-Din al-Tusi

Sharaf al-Din al-Tusi (1135AD-1213AD) was an Iranian mathematician and astronomer of
the Islamic Golden Age (during the Middle Ages). Sharaf al-Tusi was an Islamic
mathematician who wrote a treatise on cubic equations. Al-Tusi is best known for his
mathematically impressive study of the conditions under which cubic equations have a
positive real root and of numerical methods for finding a solution of such equations. He
made significant contributions to development of Algebraic geometry & cubic equation.

Abu Rayhan Muhammad ibn Ahmad al-Biruni

Abu Rayhan Muhammad ibn Ahmad al-Biruni (973AD-1050AD) known as al-Biruni, was
a Khwarazmian Iranian scholar and polymath during the Islamic Golden Age. He has been
called variously "Father of Comparative Religion”, "Father of modern geodesy", Founder
of Indology and the first anthropologist. Al-Biruni was well versed in physics,
mathematics, astronomy, and natural sciences, and also distinguished himself as a
historian, chronologist, and linguist. In 1017, he travelled to the Indian subcontinent and
wrote a treatise on Indian culture entitled Tarikh al-Hind (*"The History of India"). Al-
Biruni developed many instruments for astronomy and geography measurements. He was
also a very good encyclopedia writer. His famous achievements were, studying geography
of India, accurately measuring Earth's radius, comparing different calendars & He enabled
direction of Qibla.
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Inductive and Deductive Reasoning
Inductive Reasoning

Inductive reasoning is the process of reaching a general conclusion by examining specific
examples. The conclusion formed by using inductive reasoning is often called a
conjecture, since it may or may not be correct.

Deductive Reasoning

Deductive reasoning is the process of reaching a conclusion by applying general
assumptions, procedures, or principles.

1. Use Inductive Reasoning to Predict a Number
Use inductive reasoning to predict the most probable next number in each of the
following lists.
a.3,6,9,12,15,?
b.1,3,6,10,15,?
Solution
a. Each successive number is 3 larger than the preceding number. Thus we predict
that the most probable next number in the list is 3 larger than 15, which is 18.
b. The first two numbers differ by 2. The second and the third numbers differ by 3.
It appears that the difference between any two numbers is always 1 more than the
preceding difference. Since 10 and 15 differ by 5, we predict that the next number in
the list will be 6 larger than 15, which is 21.

2. Use inductive reasoning to predict the most probable next number in each of the
following lists.

a. 5, 10, 15, 20, 25, ?

b.2,5,10, 17, 26, ?

Solution

a. Each successive number is 5 larger than the preceding number. Thus we predict
that the next number in the list is 5 larger than 25, which is 30.

b. The first two numbers differ by 3. The second and third numbers differ by 5. It
appears that the difference between any two numbers is always 2 more than the
preceding difference. Since 17 and 26 differ by 9, we predict that the next
number will be 11 more than 26, which is 37
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3. Use Inductive Reasoning to Make a Conjecture

Consider the following procedure: Pick a number. Multiply the number by 8, add 6
to the product, divide the sum by 2, and subtract 3.

Complete the above procedure for several different numbers. Use inductive
reasoning to make a conjecture about the relationship between the size of the
resulting number and the size of the original number.

Solution

Suppose we pick 5 as our original number. Then the procedure would produce the
following results:

Original number: 5
Multiply by 8: 8§ X 5 =40

Add 6: 40 + 6 = 46
Divide by 2: 46 +~ 2 =123
Subtract 3: 23 —3 =20

We started with 5 and followed the procedure to produce 20. Starting with 6 as our
original number produces a final result of 24. Starting with 10 produces a final result
of 40. Starting with 100 produces a final result of 400. In each of these cases the
resulting number is four times the original number. We conjecture that following the
given procedure will produce a resulting number that is four times the original
number.

. Consider the following procedure: Pick a number. Multiply the number by 9, add 15

to the product, divide the sum by 3, and subtract 5.

Complete the above procedure for several different numbers. Use inductive
reasoning to make a conjecture about the relationship between the size of the
resulting number and the size of the original number.

Solution

If the original number is 2, then 2x9+15

— 5 = 6 which is three times the original

7% _ 5 = 21 which is three times the

number. If the original number is 7, then
original number.
If the original number is —12 then — 5 = —36 which is three times the

original number. It appears, by inductive reasoning, that the procedure produces a
number that is three times the original number.

—12%x9+15
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5. Examine the table below. Identify a pattern and then use that pattern to find the

missing terms in the sequence.

Solution

With this problem we see that the pattern to get the next number in the sequence is
to multiply the previous term in the sequence by 3. So to find the 6th, 7th, and 8th
terms in the sequence we will use this pattern. The 5" term is 81. The 6" term is

3 x 81 = 243, the 7" term is 3 x 243 = 729, and the 8" term is 3 x 729 = 2187.

. Examine the table below. Identify a pattern and then use that pattern to find the

missing terms in the sequence.

Term 1 2 3 4 5 6 7 | 8 |
Value 58 46 34 22 10 IR
Solution

With this problem we see that the pattern to get the next number in the sequence is
to subtract 12 from the previous term in the sequence. To find the 6th, 7th, and 8th
terms in the sequence we will use this pattern. The 5" term is 10. The 6™ term is

10—-12 =-2,7" termis —2 — 12 = —14,and 8" termis —14 — 12 = —26.

. Examine the table below. Identify a pattern and then use that pattern to find the

missing terms in the sequence.

Term | 1 2 3 [N 5 6 7 | 8 9 | 10
value | 5 10 30 | 120 | 240 | 720 | 2880 | |
Solution

With this sequence we see to go from 5 to 10 we multiply by 2. To go from 10 to 30
we multiply by 3. To go from 30 to 120 we multiply by 4. Then we see that this
pattern repeats to get the next three terms in the sequence. 2 X 120 = 240,

3 X 240 =720, and 4 x 720 = 2880. So we will use this same pattern to get the
8™, 9" and 10" terms. The 8" term is 2 x 2880 = 5760, the 9™ term is

3 x 5760 = 17280, and the 10th term is 4 x 17280 = 69120.
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8. Use Inductive Reasoning to Solve an Application
Use the data in the table on the preceding page and inductive reasoning to answer
each of the following.
a. If a pendulum has a length of 25 units, what is its period?
b. If the length of a pendulum is quadrupled, what happens to its period?
Solution
a. In the table, each pendulum has a period that is the square root of its length. Thus
we conjecture that a pendulum with a length of 25 units will have a period of 5
heartbeats.
b. In the table, a pendulum with a length of 4 units has a period that is twice that of a
pendulum with a length of 1 unit. A pendulum with a length of 16 units has a period
that is twice that of a pendulum with a length of 4 units. It appears that quadrupling
the length of a pendulum doubles its period.

9. A tsunami is a sea wave produced by an under-water earthquake. The velocity of a
tsunami as it approaches land depends on the height of the tsunami. Use the table at
the left and inductive reasoning to answer each of the following questions.

a. What happens to the height of a tsunami when its velocity is doubled?

b. What should be the height of a tsunami if its velocity is 30 feet per second?

Solution

a. It appears that when the velocity of a tsunami is doubled, it height is quadrupled.

b. A tsunami with a velocity of 30 feet per second will have a height that is four
times that of a tsunami with a speed of 15 feet per second. Thus, we predict a
height of 4 x 25 = 100 feet for a tsunami with a velocity of 30 feet per second.

10.The last four times | have driven downtown at 6pm there has been traffic. use
inductive reasoning to draw your conclusion.
Solution
My conclusion is that there is always traffic downtown around 6pm.

11.Consider the statement and determine if it is inductive or deductive:
" Every month has 30 days in it. July is a month. Therefore it has 30 days in it. "
Solution:
This statement starts with a generalization and it’s then applied to a specific case.
This follows the pattern of deductive reasoning. The statements are not necessarily
true, but if every month had 30 days in it, then it would be true.
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12.Use Deductive Reasoning to Establish a Conjecture
Use deductive reasoning to show that the following procedure produces a number
that is four times the original number.
Procedure: Pick a number. Multiply the number by 8, add 6 to the product, divide
the sum by 2, and subtract 3.
Solution
Let n represent the original number.

Multiply the number by 8: 8

Add 6 to the product: 8n + 6

8n + 6
Divide the sum by 2: HT =4n + 3
Subtract 3: 4n + 3 — 3 = 4n

We started with n and ended with 4n. The procedure given in this example produces
a number that is four times the original number.

13.Use deductive reasoning to show that the following procedure produces a number
that is three times the original number.
Procedure: Pick a number. Multiply the number by 6, add 10 to the product, divide
the sum by 2, and subtract 5.

Solution

Let n represent the original number.
b1

bn + 10

b + 10

T =3n+ 3

3n+5-—5=13n
The procedure always produces a number that is three times the original number.
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Inductive Reasoning vs. Deductive Reasoning

Deductive
Reasoning

—
ﬁ

General
Conclusion

Specific
Examples

Inductive
Reasoning

= For Inductive Reasoning we start with examples or cases, and then draw general
conclusions.

= For Deductive Reasoning we start with a general statement and apply it to examples
or cases.

In next Example we analyze arguments to determine whether they use inductive or
deductive reasoning.

14.Determine Types of Reasoning
Determine whether each of the following arguments is an example of inductive
reasoning or deductive reasoning.
a. During the past 10 years, a tree has produced plums every other year. Last year
the tree did not produce plums, so this year the tree will produce plums.
b. All home improvements cost more than the estimate. The contractor estimated my
home improvement will cost $35,000. Thus my home improvement will cost more
than $35,000.
Solution
a. This argument reaches a conclusion based on specific examples, so it is an
example of inductive reasoning.
b. Because the conclusion is a specific case of a general assumption, this argument
Is an example of deductive reasoning.
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15.Determine whether each of the following arguments is an example of inductive

reasoning or deductive reasoning.

a. All Janet Evanovich novels are worth reading. The novel To the Nines is a Janet

Evanovich novel. Thus To the Nines is worth reading.

b. I know I will win a jackpot on this slot machine in the next 10 tries, because it has

not paid out any money during the last 45 tries.

Solution

a. The conclusion is a specific case of a general assumption, so the argument is an
example of deductive reasoning.

b. The argument reaches a conclusion based on specific examples, so the argument
Is an example of inductive reasoning.

16.Consider the statement and determine if it is inductive or deductive:
" Pizza Hut has a lunch buffet. Stevi B’s has a lunch buffet. Therefore all pizza
restaurants have a lunch buffet.”
Solution
This statement starts with two examples about pizza restaurants having lunch
buffets. Based on these examples a generalization is made. This follows the pattern
of inductive reasoning.

17. Consider the statement and determine if it is inductive or deductive:
" All pro wrestlers have a catch phrase. Macho Man Randy Savage was a pro
wrestler. Therefore he had a catch phrase.
Solution
This statement starts with a generalization about pro wrestlers having catch phrases.
It’s then applied to the specific case of Macho Man Randy Savage. This follows the
pattern of deductive reasoning.
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UNIT ANALYSIS AS
PROBLEM SOLVING TOOL

(UNITS & THEIR CONVERSION, DIMENSIONS, AREA, PERIMETER, YVOLUME)

Units

The words that describe what we are measuring or counting such kg, m, cm are called the
units associated with the numbers.

Unit Analysis

The technique of working with units to help solve problems is called unit analysis or
dimensional analysis.

Keywords Per (divide) and Of (multiplication)

The word per (which means “for every”) is a keyword in mathematical problems, because
it tells us to divide. For example 50 miles per hour. The word of is a keyword in
mathematical problems, because it tells us to multiply. For example 10 apples at a price of
2 dollars.

1. What is the total distance travelled when you run 7 laps around a 400 meter track?
Solution
7 laps of a 400 meter track =7 X 400m = 2800m

2. How many crates do you need to hold 2000 apples if each crate holds 40 apples?
Solution

Per crate apples = 40

Total needed crates = % = 50 crates

3. How much will you pay for 3.5 pounds of bananas at a price of $ 0.90 per pound?
Solution
Total weight = 3.5 pounds

Per pound rate = $ 0.90

Total price = 3.51b x 3;1()% =$3.15
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7.

What is the total weight of 23 baseballs that weigh 5.25 ounces each?
Solution
Weight of each ball = 5.25 ounces
Total balls = 23
5.250z

Total weight = 23 baseballs X ———— = 120.75 oz
1 baseballs

How much will you earn working for 6 months at a salary of $3200 per month?
Solution
Per month salary = $3200 ; Total months = 6

Total earning = 6 months X 33200 _ $ 19200
1month

How many apartment buildings are needed to house 3000 people if each building can
house 150 people?
Solution

. . 1a rtment
Given ratio = —P2—

150 people
3000 people need apartment = % = 20 apartment
Identifying units
Identify the unit of the answer in each of the following cases

a) The price you paid for gasoline, found by dividing it's total cost in Dollars by the

number of gallons of gas that you bought.

b) The area of a circle, found with the formula r2, where the radius "r" is measured in

centimetres (note that « is a number and has no unit)

¢) A volume found by multiplying an area measured in acres by a depth measured in feet

Solution

a) The price of the gasoline has units of dollars divided by gallons, which we write as
$/gal and read as" dollars per gallon.”

b) The area of the circle has units of centimeters to the second power, which we write
as cm” and read as" centimetre square"”.

¢) Inthis case ,the volume has the units of acres x feet, which we read as " acre- feet"
.The unit of this volume is commonly used by hydrologists (water engineer) in the
United states
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8.

Identifying units

a)

b)

d)

9)

h)

Your average speed is on a long walk, found by dividing distance traveled in Miles
by time elapsed in hours?
miles/hour

The unit price of oranges, found by dividing the price in dollars by the weight in
pounds?
Dollars/pounds

The cost of a piece of a carpet, found by dividing its price in dollars by its area in
square yards?
Dollars/ square yards

The floor rate of a river in which 500 cubic feet of water flow past a particular
location every second?
Cubic feet/second

The unit price of rice in Japan, found by dividing the price in yen by the weight in
kilogram?
Yen/kilogram

The production rate of a bagel bakery, found by dividing the number of bagels
produced by the time required in hours?
bagels/hours

The per capita daily oil consumption by the residents of a town, found by dividing
the amount of oil used per day in gallons by the population of the town?
Galon/person

The density of a rock, found by dividing its weight in grams by its volume in cubic
centimeters?
Gram/cubic centimeter
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Area

Area is a fundamental concept in mathematics, particularly in geometry. It refers to the
amount of space inside a two-dimensional shape or region. In other words, it's the size of
the surface enclosed by a shape.

Here are some key aspects of area:

= Unit: Area is typically measured in square units, such as square meters (m?), square
feet (ft2), or square centimeters (cm2).

= Dimension: Area is a two-dimensional concept, meaning it's used to describe the
size of flat shapes like triangles, quadrilaterals, polygons, circles, and more.

= Calculation: Area can be calculated using various formulas, depending on the
shape. For example:
Rectangle: length x width (A = lw)
Triangle: %2 x base x height (A = %bh)
Circle: m x radius? (A = nr?)
Trapezoid: ¥z x (basel + base2) x height (A =%2(b1 + b2)h)
Area of a Square: A = s?
Area of a Parallelogram: A = bh

Properties: Area has several important properties, including:

= Positive: Area is always positive (or zero).

= Additive: The area of a composite shape is the sum of the areas of its individual
parts.

= Scaling: When a shape is scaled (enlarged or reduced), its area changes by the
square of the scaling factor.

Applications: Area is used in various real-world contexts, such as:

= Architecture: building design, room layout

= Engineering: structural analysis, material usage
= Physics: surface area, volume calculations

= Computer graphics: texture mapping, rendering
= Agriculture: land area, crop yields

In summary, area is a fundamental concept in mathematics that describes the size of two —
dimensional shapes and regions. Its properties and applications make it a crucial tool in
various fields.
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Volume

Volume is the amount of three-dimensional space occupied by a substance, object, or
container. It's a fundamental concept in mathematics, particularly in geometry. Volume
measures the amount of space inside a 3D shape or region.

Here are some key aspects of volume:

= Unit: Volume is typically measured in cubic units, such as cubic meters (m3), cubic
feet (ft3), or cubic centimeters (cm3).

= Dimension: Volume is a three-dimensional concept, describing the size of 3D
shapes like cubes, spheres, cylinders, cones, and more.

= Calculation: Volume can be calculated using various formulas, depending on the
shape:
Cube: side3 (V =s9)
Sphere: (4/3) x ©t x radius?® (V = (4/3)nr?)
Cylinder: & x radius? % height (V = nr*h)
Cone: (1/3) x ©t % radius® x height (V = (1/3)nr*h)
Regular Square Pyramid: (V = (1/3)s%h)

Properties: Volume has several important properties:

= Positive: Volume is always positive (or zero).

= Additive: The volume of a composite object is the sum of the volumes of its
individual parts.

= Scaling: When an object is scaled, its volume changes by the cube of the scaling
factor.

Applications: Volume is used in various real-world contexts:

» Physics: mass, density, buoyancy

= Engineering: fluid dynamics, structural analysis

= Chemistry: molar volume, concentration

= Biology: cell volume, tissue structure

= Everyday life: measuring liquids, packaging, and storage

In summary, volume is a fundamental concept in mathematics that describes the amount of
three-dimensional space occupied by an object or substance. Its properties and applications
make it a crucial tool in various fields.
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Hyphen

A hyphen (-) is a punctuation mark used to join two or more words, phrases, or parts of a
word together. It is a short horizontal line that connects the words or parts, indicating that
they are linked or related. Hyphen implies multiplication.

Here are some ways hyphens are used:

Compound words: Hyphens connect two or more words to form a new word, like
self-portrait, merry-go-round, or well-being.

Prefixes and suffixes: Hyphens attach prefixes and suffixes to words, like co-pilot,
re-write, or un-happy.

Phrases and expressions: Hyphens join phrases and expressions, like two-thirds,
five-year-old, or high-speed.

Numbers: Hyphens separate numbers, like phone numbers (123-456-7890) or dates
(2023-02-15).

Connection: Hyphens indicate a connection or relationship between words, like
father-in-law or passers-by.

Remember, hyphens are different from dashes (-), which are longer and used for
different purposes.

Keywords Operations with Units

Key word or Symbol Operation Example
Per Division Miles per hour
Of or Hyphen Multiplication Kilowatt hours
Square Raising to second power Square feet
Cube or Cubic Raising to third power Cubic feet

9. How many squares, each 1 inch on a side, are needed to cover a rectangle that has
an area of 18 in*?
Eighteen squares, each 1 inch on a side, are needed to cover the rectangle.

10. How many square feet of sod are needed to cover a football field? A football field
measures 360 ft by 160 ft.

160 ft

360 ft

Area =L X W = 360ft X 160ft = 57600ft?
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11.A solar panel is in the shape of a parallelogram that has a base of 2 ft and a height
of 3 ft. Find the area of the solar panel.

|
|
|3 ft
|
|

]

21t
Area = bh = 2 X 3 = 6ft?

12. A homeowner wants to carpet the family room. The floor is square and measures
6 m on each side. How much carpet should be purchased?
Area = s? = 6% = 36m?

13. A riveter uses metal plates that are in the shape of a triangle with a base of 12 cm
and a height of 6 cm. Find the area of one metal plate.

& om

-

12 em
Area = %bh =§>< 12 X 6 = 36cm>

14. A boat dock is built in the shape of a trapezoid with bases measuring 14 ft and 6 ft
and a height of 7 ft. Find the area of the dock.

& ft
|
|
:?ft
|
-
14 ft

Area = >h(b; +b;) = 12ft x 10ft = 120ft?

15. How large a cover is needed for a circular hot tub that is 8 ft in diameter? Round
to the nearest tenth of a square foot.

Area =mr? = 1(d/2)? = 3.14(4)? = 3.14(25) ~ 50.3

16.Find the area of a circle with a diameter of 10 m. Round to the nearest hundredth
of a square meter.

Area =mr? = (d/2)? = 3.14(5)% = 3.14(25) ~ 78.54
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17.Find the area of a room if the room is 12ft long and 10ft wide.
Area =L x W = 12ft x 10ft = 120ft?>

18.Find the volume of a box if the box is 6in. wide, 4in. deep and 10in. high.
Volume = L X W x D = 6in.X 4in.x 10in.= 240 in3.

19.A large box shaped Arena has a rectangular floor that measures 200 feet by 150
feet and a flat ceiling that is 35 feet above the floor. Find the area of the floor and
the volume of the arena?

Area =L x W = 200ft x 150ft = 30000ft>
Volume =L x W x H = 200ft x 150ft x 35ft = 1050000ft3

20.A flat bottom reflecting pool has length 30 yards, width 10 yards and depth 0.3
yard. Find the surface area of the pool and the volume of water it holds?
Area = 30 yards X 10 yards = 300 yd?
Volume = 30 yards X 10 yards X 0 .3yards = 90 yd3

21.A raised flower bed is 25 feet long, 8 feet wide and 1.5 feet deep. Find the area of
the bed and the volume of soil it holds?
Area = 25ft x 8ft = 200ft?
Volume = 25ft x 8ft x 1.5ft = 300ft3

22.A warehouse is 40 yards long and 25 yards wide and it is piled with curtains to a
height of 3 yards. What is the area of the warehouse floor? What is the total
volume of the cartons?

Area = 25 yards X 40 yards = 1000 yd?
Volume = 25 yards X 40 yards X 3 yards = 3000 yd3

23.The bed of a truck is 3.5 feet deep, 12 feet long and 5 feet wide. What is the area of
the bed’s floor? What is the volume of the bed?
Area = 5ft x 12ft = 60ft?
Volume = 5ft x 12ft x 3.5ft = 210ft3

24.A can has a circular base with an area of 6 square inches and is 4 inches tall. What
Is its total volume?
Area = 6 in?.
Volume = A X H = 6in%.X 4in.= 24 in3.
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25. Which of the following are rectangular solids: a juice box, a milk carton, a can of
soup, a compact disc, and a jewel case (plastic container in which a compact disc is
packaged)?

A juice box and a jewel case are rectangular solids.

26. Find the volume of a rubber ball that has a diameter of 6 in.
3
Volume = 273 = 2 x 3.14 x (9) =2%314 % (3)® ~ 113.10
3 3 2 3

27.Which of the following units could not be used to measure the volume of a regular
square pyramid?
a.ftt b.m® cyd® d.cm® e mi
Volume is measured in cubic units. Therefore, the volume of a regular square pyramid
could be measured in ft*, m* or cm® but not in yd® or mi.

28. Find the volume of a cube that measures 1.5 m on a side.
Volume = s3 = (1.5)3 = 3.375m3

29. The radius of the base of a cone is 8 cm. The height of the cone is 12 cm. Find the
volume of the cone. Round to the nearest hundredth of a cubic centimeter.

Volume = gnrzh = § x 3.14 X (2)2 x (12) ~ 804.25 cm3

30. An oil storage tank in the shape of a cylinder is 4 m high and has a diameter of
6 m. The oil tank is two-thirds full. Find the number of cubic meters of oil in the
tank. Round to the nearest hundredth of a cubic meter.

{©

|

2
Volume = mr?h = 3.14 x (g) x (4) = 3.14 x (3)? X (4) ~ 75.40 m®
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Unit Conversions:

The U.S. Customary System of Measurements

In the first State of the Union Address, George Washington advocated “uniformity in the
currency, weights, and measures of the United States.” His recommendation led to the
adoption of the U.S.C.S. The standard U.S. C.S. units of length are inch, foot, yard, and

mile.
Lengths 1inch = 2.54cm
— 1 furlong = 40 rods = 1.8 miles
1ft=12inc 1 mile = 1760 yards = 5280 ft
1yard =3 ft 1 nautical mile = 1.852 km = 6076.1 ft
1 league = 3 nautical miles
1rod = 5.5 yards
1 fathom = 6 ft
Weights Avoirdupois Troy Apothecary
1 grain = 0.0648 gram 1 gran = 0.0648 gram 1 grain = 0.0648 gram
1 ounce = 437.5 grains 1 carat=0.2 gram 1 scruple = 20 grains
= 3.086 grans
1 pound = 16 ounce 1 pennyweight = 24 grains 1 dram = 3 scruples
1 ton = 2000 ponds 1 troy ounce = 480 grains 1 apoth.oz = 8 dram
1 long ton = 2240 pound 1 troy pound = 12 troy ounce 1 apoth.lb =10 0z
Volumes Liquid Measures Dry Measures
1in%=16.387 cm3

1 tablespoon = 3 teaspoon
1 fluid ounce = 2 tablespoons = 1.805 in3
1 cup = 8 fluid ounce
1 pint = 16 fluid ounces = 28.8 in?
1 quart = 2 pints = 57.75 in3
1 gallon = 4 quarts
1 barrel of petroleum = 42 gallons
1 barrel of liquid = 31 gallons

1f8=1728in’
=7.48 gallon

1yde = 27

1 dry pint = 33.60 in3

1.dry grt =2 dry pints
=67.2in

1 peck = 8 dry quarts
(qt)

1 bushel = 4 pecks

1 cord =128 t3

30

31. What conversion rate would you use to convert each of the following?

a. Feet to inches
c. Pounds to ounces

Answer

b. Inches to feet
d. Ounces to pounds

12 in. 1 ft 16 oz
a. —— e It
1 ft 12 in. 11b

11b
16 oz
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32. Convert.
a.36floztocups b.4 % tons to pounds
Solution

a. 1c = 8floz:1ﬂoz=%c=>36floz=%6c=4%c

20001b

b. 1ton = 20001b = 4 = tons == tons X 1 = - tons X —=9001b
2 2 2 1 ton

33. In 2005, a horse named Shaniko ran a 1.125-mile race in 1.829 min. Find
Shaniko’s average speed for that race in miles per hour. Round to the nearest tenth.

Solution
; ) 1.125 mi 1.125 mi 60 min 1.125 mi
Shaniko’s rate = — = — X = ~ 36.9 mph
1.829 min 1.829 min 1h 1.829h

34. A carpet is to be installed in a room that is 20 ft wide and 30 ft long. At $28.50 per
square yard, how much will it cost to carpet the room?
Solution
A = LW = 30ft x 20ft = 600 ft2

600 ft2 = 600 ft2 x — yd? = 22 yd?
9 3
Cost = 2 yd? $_f;'f° = $1900

The cost to carpet the room is $1900.

35.Convert 2.5 h to seconds.
Solution
1h=60minand 1 min=60s

2.5h = % x 3600 sec = 9000 sec

36. Inches to feet
Convert a length of 102 inches to feet.
Solution

102in.= 102 x —ft = 8.5ft
A length of 102 inches is equal to 8.5 feet.

37. Seconds to Minutes
Convert a time of 3000 second into minutes.
Solution

Imin = 60sec = 1sec = 6—10min
= 3000sec = %min = 50min
A time of 3000 seconds is equal to 50 minutes.
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38. Using a chain of conversion
How many seconds are there in one day?
Solution
We know that 1 day = 24 hrs = 60 minutes, and 1 min = 60 s. We can answer a question
by setting up a chain of unit conversions in which we start with day and end up with
seconds
1 day x 24 hrs/1day x 60 mint/1hr x 60 s/1 min = 86400s
By using the conversation factor needed to cancel the appropriate units, we are left with
the answer in seconds .There 86400 s in one day.

39.Conversions

VI.

Vil.

viii.

Convert 24 feet to inches?
24 ft = 24 x 12 in.= 288 in.
Convert 24 feet to yards?
24 ft = 24 ><§ yards = 8 yd
Convert 25 minutes to seconds?
25 min = 25 X 60 sec = 1500 sec
Convert 32 years to days (neglecting leap years)?
32 years = 32 X 365 days = 11680 days
Convert 2.5 hours to seconds?
2.5h = 2.5 %3600 sec =9000 sec
Convert the space station’s orbital speed of 17,200 miles per hour to units of
miles per second?
1h 1 min min

17,200 miles per hour = 17,200 m:l X X =478

60 min 60 sec sec
Convert 3 years to hours (neglecting leap years)?

3years = 3 X 365 days = 1095 days = 1095 days = 1095 X 24 h = 26280 h
Convert 26,500 inches to miles, using the facts
1mile = 1760yd, 1yd = 3ft, 1ft = 12in.

26500 in. = 26500 in.x ——t x ¥4 o _1mi
12 in. 3ft 1760 yd

= 0.42 miles
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Conversion with Units Raised to Powers

40. Carpeting a room
You want to carpet a room that measures 10 ft by 12 ft, making an area of 120 square

feet. But carpet is usually sold by the square yard .How many square yards of carpet do
you need?
Solution

2
120 ft2 = 120 x (yd) =120 x 5 yd? = 13.3yd?

41. Cubic units: Purchasing Garden Soil
You are preparing a vegetable garden that is 40 feet long and 16 feet wide ,and you
need enough soil to fill it to a depth of 1 foot . The landscape supply stores sells soil by
the cubic yard .How much soil should you order?

Solution
Volume of soil = 40 feet x16feet x 1 feet = 640 ft3

3
640 ft> = 640 x (3yd) = 640 x = yd3 = 23.7yd’
You will need to order about 24 cubic yards of soil for your garden

42. The Kentuchy Derby
The length of Kentucky derby horse race is 10 furlongs. How long is race in mile?

Solution
1 furlong = % mi = 0.125mi then 10 furlong = 10 X 0.125mi = 1.25 mile

43. 20,000 League Under the Sea
In Jules Verne’s Novel 20,000 League Under the Sea, does the title refer to an ocean

depth? How do you know?

Solution

1 league = 3 nautical miles

20,000 league = 3 x 20000 nautical miles = 60000 nautical miles

This distance is several time the diameter of Earth, so 20000 League cannot possibly
refer to an ocean depth. The book’s title refers to the distance travelled by Captain
Nemo’s submarine, Nautilus.

44.Find a conversion factor between square feet and Square inches. Write it in three
forms?

45.Solution
1ft=12in.=> 1 ft?> = 144 in®.
2 .2
So 1 ft?2 = 144 in2. Or 1ft Or 144in2.

144in2. 1ft2
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46.Find a conversion factor between cubic meters and cubic centimeters. Write it in three
forms?
Solution
1m=100cm = 1m3 = 1000000 cm3

1 m?3 1000000 cm?3
So 1 m3 = 1000000 cm? or = —
1000000 cm3 1 m3

47.A new sidewalk will be 4 feet wide, 200 feet long, and filled to a depth of 6 inches
(0.5 feet) with concrete. How many cubic yards of concretes are needed?
Solution
400

cubic = 4 X 200 X 0.5 = 400ft3 = 27ft3 =1yd3 = — =148 yd3
48.Find the area in square feet of a rectangular yard that measures 20 yards by 12 yards?
Solution
1lyd = 3ft = 1yd? = 9 ft?
Area = 20yd X 12yd = 240 yd?
= 240yd? =240 x 9 ft? = 2160ft?

49.An air conditioning system can circulate 320 cubic feet of air per minute. How many

cubic yards of air can it circulate per minute?

Solution

3

1yd® =271t = —Z:fig;;_g = 11.85 yd3. It can circulate about 11.9 yd® per minute.
50.A hot tub pump circulates 4 cubic feet of water per minute. How many cubic inches of

water does it circulate each minute?

Solution

12in.=1ft = 4ft = 12 X 4 = 48 in.> 4ft3 = 6912 in3.
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The International Metric System

SI, which is the official abbreviation in all languages for the System International d'Unites,

Is an extension and refinement of the traditional metric system. More than 30 countries

have declared it to be the only legally accepted system. It was invented in France late 18"
century for two primary reasons;

To replace many customary units with just a few units.

To simplify conversions through use of a decimal (base 10) system.

Common Metric Prefixes

35

Small Values Small Values
prefix Abbrev. Value prefix Abbrev. Value
deci d 1071 deca da 10!
centi c 1072 hecto h 10?
milli m 1073 kilo k 103
micro u 107 mega M 10°
nano n 107° giga G 10°
pico p 10712 tera T 1012
Conversion in MLtT with Dimensions
Quantity Formula Unit (SI System) Dimension
Power b W _ Fd mad kg xms 2 Xxm kgm? ML?
Sttt B s T oS3 3
Pressure P F_ma kg xms™ kg (M
“A A P = " Le2)
Modulus of Elasticity | Stress F/A _F kgms™? kg (M ]
Strain  Change inlayer =~ A m2  ms2 Lt2]
origional layer
Momentum P=mv P kgm &
s t
K.E 1 E = -1\2 2
K.E = Emv2 KE kgg{rgrsnz ) —ME ]
KE=-— t
S
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51.Which unit in the metric system is one-thousandth of a meter?
Answer
The millimeter is one-thousandth of a meter.

52.Which unit in the metric system is equal to one thousand grams?
Answer
The kilogram is equal to one thousand grams.

53.Convert 2759 centimeters to meters.
Solution

1m = 100cm = 1cm = ﬁm = 2759cm = 2759 x ﬁm — 27.59m

54.How many nanoseconds are in a microsecond?
Solution
We compare the quantities by dividing the longer time (microsecond) by the shorter
time (nanosecond).

lus _ 10755 _ 10-6+95 = 10%s
1ns 107 %s

There is 1000 nanosecond in a micro second.

55. Solve an Application Involving Metric Units
The thickness of a single sheet of paper is 0.07 mm. Find the height in centimeters of a
ream of paper. A ream is 500 sheets of paper.
Solution
0.07(500) =35
35mm=3.5cm
The height of a ream of this paper is 3.5 cm.
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37. Conversion

a. 4.08 m to centimeters b. 5.93 g to milligrams
c. 82 ml to liters d. 9 kl to liters
Solution

a. Write the units of length from largest to smallest.

Km hm dam m dm ocom mm

Converting from meter to centimeter requires moving 2 places to the right
4.08 m =408 cm

b. Write the units of mass from largest to smallest.

Kg hg dag ¢ dg cg mg

Converting from gram to milligram requires moving 3 places to the right.
5.93 g = 5930 mg

c. Write the units of capacity from largest to smallest.

KI hl  dal L dl  cl ml

Converting from mililiter to liter requires moving 3 places to the left.
82ml=0.082 L

d. Write the units of capacity from largest to smallest.

KI hl dal L di ml

Converting from kiloliter to liter requires moving 3 places to the right.

9kl =9 000 L
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38.Question
Complete the following sentence with the number. All chances should be greater than 1

= A meter is 1000 times as large as a millimeter.
m _ 100m _ 100-(-3) = 1093 = 10% = 1000 .

1imm  10~3m
Hence the statement.

= A kilogram is 1,000,000 times as large as a milligram.
3
6 _ 198 _ 103-(-3) = 10%+3 = 105 = 1000,000.
1mg 10™°g
Hence the statement.

= A liter is 1000 times as large as a milliliter.
0
= = 222 = 10903 = 109+3 = 103 = 1000.
Hence the statement.

imL  1073L

= A kilometer is 1,000,000,000 times as large as a micrometer.
3
Han _ 190 _ 103-(-6) = 103+6 = 10° = 1000,000,000.

lum 107 °m
Hence the statement.

= A square meter is 10,000 times as large as a Square centimeter.
2 2 02
= 2T = 10909 = 10* = 10,000.

lcm2  (10~2m)2  10~“m?2

Hence the statement.

1m

= A cubic meter is 1,000,000,000 times as large as a cubic millimeter.
3 3 03
o 0T — 10°-¢9 = 10 = 1000,000,000

1imm3  (10~3m)3  10~%m3

Hence the statement.
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Metric U.S Customary System of Measurements (USCS) Conversions

We carry out conversions between metric and USCS units like any other unit conversions.
Table lists a few handy Conversions factors. It's useful to memorize approximate
conversions, particularly if you plan to travel internationally or if you work with metric
units in sports and business. For example, if you remember that a kilometer is about 0.6
mile, you will know that a 10 kilometer road race is about 6 miles. Similarly, if you

remember that a meter is about 10% longer than a yard, you'll know that a 100 meter race
Is about the same as a 110 yard race.

USCS — Metric Conversions

USCS to Metric Metric to USCS
1in=2.540cm 1cm=0.3937 in
1ft=0.3048 m 1m=3.28 ft
1yd=0.9144m 1m=1.094yd

1 mi =1.6093 km 1 km =0.6214 mi
11b =0.4536 kg 1kg=2205Ib

1 fl 0z =29.574 mL 1 mL =0.03381 fl oz

19t=0.9464 L 1L =1.057qt
1gal =3.785 L 1L =0.2642 gal

39. Marathon Distance
The Marathon running race is about 26.2 miles. About how far is it in kilometers?
Solution
We know that 1 mi = 1.6093km.
26.2mi X 1.6093km = 42.2km
Rounded to one decimal place, a marathon is 42.2 kilometers.

40. Square kilometers are in one square mile?
Solution
We know that 1 mi =1.6093 km.
Squaring both sides (1 mi)2 = (1.6093 km)?
1 mi2 = 2.5898km?
One square mile is approximately 2.6 square kilometers.
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41. The Kentucky Derby distance is 10 furlongs. How far is the Kentucky Derby in

(a)Rods (b)Fathoms?

Solution

10 furlongs = 10 furlongs X 1 ml 5280_ft 1yd o 1rod — 400 rods
8 furlopgs 1 mi 3 ft 5.5yd

10 furlongs = 10 furlongs X 1ml 5280_ft Lfathom _ 1100 fathoms
8 furlongs 1 mi 6 ft

42. The depth of the Challenger deep is 36,198 feet. How deep is it in
(a)Fathoms  (b)Leagues (marine)?
Solution

36,198 feet = 36,198 ft x 22MOM _ £33 fathoms
36,198 feet = 36,198 ft X 1 nautmile 1 marine le_‘ﬁ"gue = 1.99 marine leagues
6076.1 ft 3 naut.mile

43. One cubic foot holds 7.48 gallons of water, and one gallon of water weighs 8.33
pounds. How much does a cubic foot of water weigh in pounds?
In ounces (avoirdupois)?
Solution
1 gallon = 8.331b = 7.48 gallon = 7.48 X 8.331b = 62.301b
1lb=160z = 62.301b = 62.30 X 16 0z = 996.8 0z

44.Suppose you bought 10 six packs of soda, each six pack containing six 12-ounce cans.
How many gallons of soda did you buy?
Solution

amount of soda = 10 X 6 = 60 packs = amount of soda = 60 X 12 0z = 720 oz

72

1 gallon = 128 0z = ten 6 pack to gallon = FZ = 5.625

45. The price of gasoline is $2.89 per gallon. Find the price per liter. Round to the nearest
cent.

Solution
$2.89 per _ $2.89per _ 1gallon

gallon - 1 gallon 3.79L

$2.89 per gallon = ~ $0.76 per liter

46. A speed boat has a top speed of 46 knots (nautical miles per hour). What is this speed in
miles per hour?

Solution

46 naut.mile 6076.1 ft 1 mile .
46 knots = X — X = 52.94 miles per hour
hour 1 naut.mile 5280 ft
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47. The price of gasoline is $.512 per liter. Find the price per gallon. Round to the nearest
cent.
Solution
$.512 per liter = $'ilz X 3;;]“ ~ $1.94 per gallon

Energy
Energy is defined as the ability to do work. Energy is stored in coal, in gasoline, in water

behind a dam, and in one’ s own body.

One foot-pound (1 ft-Ib) of energy is the amount of energy necessary to lift 1 pound a
distance of 1 foot. One ft-1b is read as 1 foot pound.

To lift 500 Ib a distance of 3 ft requires (3 ft)(500 Ib) = 150 ftlb of energy

48.Find the energy required for a 150-pound person to climb a mile-high mountain.

Solution
In climbing the mountain, the person is lifting 150 Ib a distance of 5280 ft.

Energy = (5280 ft)(1501b) = 792,000 ft — 1b
The energy required is 792,000 ft-1b.

Note
Consumer items that use energy, such as furnaces, stoves, and air conditioners, are rated in

terms of the British thermal unit (Btu). For example, a furnace might have a rating of
35,000 Btu per hour, which means that it releases 35,000 Btu of energy in 1 hour.

Because 1 Btu is approximately 778 ft-Ib, the following conversion rate, equivalent to 1, is

778 ft—1b
used:
1 Btu

49. A furnace is rated at 80,000 Btu per hour. How many foot-pounds of energy are
released in 1 h?
Solution
80,000 Btu = 25258 x T2 = 62,240,000 ft — Ib

1 Btu
The furnace releases 62,240,000 ft-1b of energy in 1 h.
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50.Convert.
a. 200 m to feet b. 45 mph to kilometers per hour

Solution
200 m = 200 m X 3.28 ft = 656 ft
45 mph = 45mph X 1.61 km = 72.45 km/h

51.How many cords a wood could you fit in a room that is 4 yards long, 4 yards wide and 2
yards high?
Solution
volume = 4yd X 4yd X 2yd = 32 yd3

3
32yd3=32yd3><(3ft) 1 cord

yd coa e = 6.75 cords

52.Question
= 22 kilograms to pounds?
22kg = 22 x 2.2051b = 48.511b
= 160 cm to inches?
160 cm = 160 X ﬁin. = 62.99 in.
= 16 quarts to liters?
16 gt = 16 x —L = 15.14 L
1.057
= 2 square kilometers to square miles?
2 km? =2 % 0.38614 mi? = 0.77 mi?
= 55 miles per hour to kilometers per hour?
550 — 55 1609350 = gg 51K
h h mi h
= 23 meters per second to miles per hour?
ZBE_ZSEX 1 km % 1 mi 6OSX60min
s s 1000m ~ 1.6093km ~ 1min
= 300 cubic inches to cubic centimeters?

1in.= 2.54cm = 1in3. = 16.387 cm?3
300 in3.= 300 x 16.387 cm3® = 4916.12 cm3
= 18 grams per cubic centimeter to pounds per cubic inch?

mi
= 5145?

3
18-5 = 18- x )" = 0.650 >
cm C 11in. 1n-.

1kg 2.2051b (2.54 cm
m3  1000g 1kg
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Standardized Temperature Units

Another important set of standardized units are those we use to measure temperature.
There temperature scales are commonly used.

» The Fahrenheit Scale, commonly used in the United States, is defined so water
freezes at 32°F and boils at 212°F.

= The rest of the word uses the Celsius Scale, which places the freezing point of
water at 0°C and the boiling point at 100°C.

= |n science, we use the Kelvin Scale which is the same as Celsius scale except for its
zero point, which corresponds to—273.15°C. A temperature of 0 K is known as

absolute zero, because it is the coldest temperature. (The degree symbol [°] is not
used on the Kelvin scale).

To convert From Conversion
Formula
Celsius to Fahrenheit F=1.8C+ 32
Fahrenheit to Celsius F—32
C=—%
Celsius to Kelvin K=C+273.15
Kelvin to Celsius C=K-273.15

53. Human Body Temperature
Average human body temperature is 98.6°F.
What is it in the Celsius and Kelvin?

Solution
F-32 98.6—32 66.6
C = = = = 37.0°C
1.8 1.8 1.8

K =C+273.15=37+273.15 = 310.15°K
Human body temperature is 37°C or 310.15K
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54.Convert the temperature 125.5 K in Degree Fahrenheit and Degree Celsius.

Solution
Temperature = 125.5 K
K= C+ 273.15= 1255 = C+ 273.5=C = 1255 - 273.5= —148°C

F=18C+32=>F =18Xx—-148 + 32 > F = —234.4°F

55.Convert from Celsius-Fahrenheit and Celsius-Kelvin.

(a) 45°F (b)20°C  (c)50K  (d)-10°C
F-32 _ 45-32 o
a) =" =22 =722C

b) F=18C+32=1.8x 20+ 32 = 68°F
c) C =K — 273.15= 50— 273.5 = —223.15°C
d) K= C+ 273.15= 10+ 273.5= —283.15K

Currency Conversion

Sample Currency Exchange Rate

44

Currency Dollars Per Foreign Foreign Per Dollar
British Pound 1.624 0.6158
Canadian Dollar 1.005 0.9950
European Euro 1.320 0.7576
Japanese Yen 0.0120 83.33
Mexican Peso 0.07855 12.73

56. At a French department store, the price for a pair of jean is 45 euros. What is the price
in US dollars? If 1 Euro = 1.320 Dollars.

Solution
1 Euro = 1.320 Dollars

€45 =45 x $1.320 = $59.40

57.You are on holiday in Mexico and need cash. How many pesos can you buy with $100?

If $1 = 12.73 Peso.

Solution
$1 =12.73 Peso

$100 =100 x 12.73 Peso = 1273 Peso
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58.(CAD: Canadian Dollars)
A gas station in Canada sells gasoline for CAD 1.34 per liter. What is the price in
dollars per gallon?
Solution
1 CAD =$1.005; 1 gallon =3.785 liter
Gasoline per gallon = 1.34 x 1.005 x 3.785 = $5.10 per gallon

59.Conversions
= Your dinner in London costs 60 British pounds. How much was it in U.S dollars?
1 Pound = $1.624 = 60 Pound = 60 x $1.624 = $97.44

= Your hotel rate in Tokyo is 31,000 yen per night. What is the nightly rate in U.S
dollars?
1Yen = $0.0120 = 31,000 Yen = 31,000 x $0.0120 = $372.00

= As you leave Paris, you convert 450 Euros to dollars. How much dollars do you
receive?
1 Euro = $1.320 = 450 Euro = 450 X $1.320 = $594.00

= You return from Mexico with 3000 pesos. How much are they worth in U.S dollars?
1 Peso = $0.07855 = 3000 Peso = 3000 x $0.07855 = $235.65

= Gasoline sells for 1.5 euros per liter in Bonn. What is the price in US dollars per
gallon?

1 Euro = $1320 = 1.5 Euro = 1.5 Euro x 3.785 L $7.49

X $1.320 = —

ga gal

= You purchase fresh strawberries in Mexico for 28 pesos per kilogram. What is the
price in US dollars per pound?

1$ = 12.73 Pesos = 28 Peso =

28 Peso 5 1$ 1kg _ $1.00
kg 12.73 Pesos ~ 2.2051b  Ib

60. In July the federal minimum wage was $5.15 per hour, and the minimum wage in
California was $6.75 per hour. How much grater is an employ’s pay for working 35
hours and earning the California minimum wage rather than the federal minimum
wage?

Solution

Hourly difference in wage = $6.75 — $5.15 = $1.60

Employ’s pay for working 35 hours = $1.60 X 35 = $56

An employ’s pay for working 35 hours and earning the California minimum wage is
$56 grater.
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61.Solve an application using exchange rates
a. How many Japanese Yen are needed to pay for an order costing $10,000?
b. Find the number of British pounds that would be exchanged for $5000?
Solution
Required Yen = $10,000 x 140 = 1400000 JPY
Required British pounds = $5000 x 0.83 = 4150 BP

62.Solve an application using exchange rates
a. How many Canadian Dollars are needed to pay for an order costing $20,000?
b. Find the number of Euros that would be exchanged for $25,000?
Solution
Required Canadian Dollars = $20,000 x 1.1616 = $23232
Required Euros = $25,000 x 0.92 = 2300 EUR

63.The table below shows the exchange rates per U.S. dollar for four foreign countries on
December 2, 2005. Use this table for Exercises 25 to 28.
a. How many Danish kroner are equivalent to $10,000?
b. Find the number of Indian rupees that would be exchanged for $45,000.
c. Find the cost, in Mexican pesos, of an order of American computer hardware
costing $38,000.
d. Calculate the cost, in Australian dollars, of an American car costing $29,000.
Solution
a. Danish kroner equivalent to $10,000 = 6.3652 x 10,000 = 63652 kroner
b. Indian rupees exchanged for $45,000 = 46.151 x 45,000 = 2076795
c. Required cost = 10472 x 38,000 = 397936 Pesos
d. Cost of American Car = 1.3359 x 29,000 = 38741.1

Exchange Rates Per US Dollar
Australian Dollar 1.3359
Danish Krone 6.3652
Indian Rupee 46.151
Mexican Peso 10.472

64.The median salary for the New York Yankees in 2008 was $1,875,000. Assuming a 160
game season express this salary in dollars per game?

Solution

Salary = $1,875,000; Game seasons = 160

. $1,875,000 _ $11.719
Salary in dollars per game = =
160 games games
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Unit Analysis as Problem Solving Tool
Identify the units involved in the problem and the units that you expect for the answer.

Use the given units and the expected answer units to help you find a strategy for solving
the problem.

Remember, you cannot add or subtract numbers with different units, but you can combine
different units through multiplication, division or rising to power.

65.A car travels 25 miles every hour. How fast is it going?

Solution
§=Y=5"=25x2mi.h"! = 50mih!
2

66.An Airliner travels 45 miles in 5 minutes. What is its speed in miles per hour?

Solution

\'%4 45 mi 45 mi 60 miute Py —
- = — = — =540 mi.h™1
t 5 minute 5 minute hour

67.Competition speed Skydivers have reached record speeds of 614 miles per hour. At this
speed how many feet would you fall every second?

Solution
Given speed = 614 miles per hour
614 mil 1h 1 minut 5280 feet ft
Converted speed = ——— °= TR 222 —901—
hour 60 minute 60 seconds minute sec

68.You are buying 30 acres of farm land at $12000 per acre. What is the total cast?
Solution
Per acre cost = $12000 per acre
Total cost for 30 acres = 30 x 12000 = $360, 000

69.What is the total cost of 1.2 cubic yards of soil if it sells for $24 per cubic yard?
Solution
Cubic yards = 1.2
Sell per cubic yard = $24
Total cost = 1. 2 x 24 = $28.80
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70.You are a grader for math course an exam questions reads Eli purchased 5 pounds of
apples at a price of 50 cents per pound how much did he pay for the apples ? On the
paper you are grading a student has written 50 + 5=10 he paid 10 cents .write a note to
the student explaining what went wrong?
Solution

1 C
s 0%
It cannot correct for a question that asks for a price. The correct calculation is as

follows;
5 pounds of apples at a price of 50 cents per pound = 50% X 5lb = 250c = $2.50

5 pounds of apples at a price of 50 cents per pound = 50% + 5lb = 50% X

71.You are planning to make pesto and need to buy basil. At the grocery store you can buy
small containers of basil price at $ 2.99 for each 2/3 ounce container. At the farmer's
market you can buy basil in bunches for $12 per pound which is a better deal?
Solution

1 pound = 16 ounce

: . $2.99 160z _ $71.16
Container price = —— X TR

3
The small containers are priced at most $72 per pound. Which is six times as much as
the farmer’s market price.

72.How much would you pay for 2.5 ounces of gold at a price of $920 per ounce?
Solution
Price of gold per ounce = $920
Total pay = 2.5 x $920 = $2300

73.Your destination is 90 miles away and your fuel gauge shows that your gas tank is one
quarter full. Your tank holds 12 gallons of gas and your car average is about 25 miles
per gallon do you need to stop for gas?
Solution
Present fuel in car = one quarter of 12 gallons = 3 gallons
Total distance = 90 miles

Car average = 25 miles per gallon
90 mi
25 mi per gallon

Since we have only 3 gallons fuel. So we should stop for gas.

Required fuel for 90 miles =

= 3.6gal
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74.During a long road trip, you drive for 420 miles on a 12 gallon tank of gas. What is your
gas mileage (in miles per gallon)?

Solution
Distance =420 miles; Tank of gas = 12 gallon
Gas mileage = 222.1m1les _ 35 miles

12 galon galon

75.1f your car gets 28 miles per gallon, how much does it cost to drive 250 miles when
gasoline costs $2.90 per gallon?
Solution

Distance = 28 miles per gallon; Gasoline cost = $2.90 per gallon

1gal _ $2.90

Cost to drive 250 miles = 250 miles X - X — = $25.89
28mi 1 gal

76.A hose fills a hot tub at a rate of 3.2 gallons per minute. How many hours will it take to
fill a 300 gallons hot tub?

Solution
1 minute 1 hour

Required time = 300 gal X X = 1.56 hr

3.2 gal 60 minute

77.Suppose you earn $8.5 per hour and work 24 eight hour days in a month. How much do
you earn in that month?

Solution
Earning per hour = $8.5 per hour; Work = 24 eight — hour days
Total earning in moth = 24days x 222 » 385 _ 41632

day hour

78.You found that melting the Antarctica ice would release about 25 million cubic
kilometers of water over Earth’s 340 million square kilometers of ocean surface. Use
unit analysis to find the amount that sea level will rise?
Solution

.. 25 million km?3
Rise in sea level = ="~ 0.074km = 74 m

340 million km?
Sea level would rise by 74 meter, or about 240 feet.
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79.As you ride an exercise bicycle that display states that you are using 500 calories per
hour are you generating in a power to light a 100 watt bulb? (1 Calorie = 4184Joule)
Solution
We use a chain of conversions to go from calories per hour to joule per second.

500 cal.h™ = 500 x 4184 j X ——sec ~ 581 js~1

Electric Utility Bills

The watt-hour is used for measuring electrical energy. One watt-hour is the amount of
energy required to lift 1 kg a distance of 370 m. A light bulb rated at 100 watts (W) will
emit 100 watt-hours (Wh) of energy each hour.

Recall that the prefix kilo- means 1000.

1 kilowatt-hour (kWh) = 1000 watt-hours (Wh)

Utility bills electrical energy is usually measured in units of kilowatt hours.

1000 watt = ==L x 1 hr x 222 x 222 = Z5-1 = 3600,000 joule
Kilowatt hour: a kilowatt hour is a unit of energy (IKWH = 3.6MJ)

min 3600]

80.Your utility company charges 15 ¢ per kilowatt hour of electricity how much does it
cost to keep a 100 watt light bulb on per week? How much will you save in a year if
you replace the bulb with an LED bulb that provide the same amount of light for only
25 watts of power?
Solution

Energy used by bulb in a week = 100

watt

week

7days 24hours
X 1 week X X
1000 watt week day

Energy used by bulb in a week = 16.8 kilowatt — hour
Energy charges 15 ¢ per kwh = 16.8 kilowatt — hour X — 1% —252¢=$2.52
kilowatt—hour

If we replace bulb with 25 watt per week then we get 63¢ = $0.63 and our saving will
be $2.52 — $0.63 = $1.89. Thus

1.89 1.89 52 k 99
L b $y— (more efficient bulb)

Energy used by bulb in a week = 100 watt X

Per annum saving = T oo Soar

81. A 150-watt bulb is on for 8 h. At 8¢ per kilowatt-hour, find the cost of the energy used.
Solution
Cost of Energy = 150(8) = 1200 Find the number of watt-hours used
1200 Wh = 1.2 kWh Convert watt-hours to kilowatt-hours.
1.2(0.08) = 0.096 Multiply the number of kilowatt-hours used by
the cost, in dollars, per kilowatt-hour.

The cost of the energy used is $.096.
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82.Manhattan Island has a population of about 1.6 million people living in an area of about
57 Square kilometers. What is its population density if there were no high rise
apartments? How much space would be available person?
Solution

. . 1.6 million 1600000 people 2800 people
Population density = ———= = PEOPT ~ 2 B0

57 km2 57 km?2 = km?2 ,
; . . 1km
If there we no high rises, each resident would have —————— of land. Then
2800 people
1km? _ 1km? (1000m)2 _ 36m?
2800 people ~ 2800 people km = person

Without high rise, each person would have only 36 square meters. And no enough space
for roads, schools and other common properties. Clearly Manhattan Island could not fit
so many residents without high rises.

83.1n 2008, 565,650 Americans died of (all forms of) Cancer. Assuming a population of
305 million what was the mortality rate in units of death per 1 lakh people?
Solution
Total deaths = 565,650
Total population = 305 million = 305000000
death

Mortality rate in units of death per 1 lakh people = ——————x 100000

population
565650 deaths 305000000 people 185 deaths
305000000 people 3050 groups of 100000 100,000 people

Mortality rate =

84.1n 2008 about 310,000 Americans died of sudden cardiac attack (about half of all deaths
from coronary heart disease). Assuming a population of 305 million, what was the
mortality rate in units of death per 1 lakh people?
Solution
Total deaths = 310,000
Total population = 305 million = 305000000
death

Mortality rate in units of death per 1 lakh people = —————— % 100000

population
310,000 deaths 305000000 people 102 deaths
305000000 people 3050 groups of 100000 ~ 100,000 people

Mortality rate =
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85.There were approximately 3 million births in the United States each year. Find the birth
rate in units of births per minute?

Solution
Total birth = 3 million per year
. 3000,000 birth lyr 1da 1 hour births
Birth rate = —x — % Y X —— =57
year 365 days 24 hours 60 minutes minute

86.A child weighing 15 kilograms has a bacterial ear infection. A Physician order
treatment with amoxicillin at a dosage based on 30 milli grams per kilogram of body
weight per day divided into doses every 12 hours.

a) How much amoxicillin should the child be prescribed every 12 hours?

b) If the medicine is to be taken in a liquid suspension with concentration 25 mg per
ml how much should that child take every 12 hours?

Solution

Child weight = 15 kilogram

Daily 24 hour dosage = 30 milli grams per kilogram of body weight per day

Daily 12 hour dosage = 15 milli grams per kilogram of body weight per day

Dose every 12 hours = %;ng x 15 kg = 225 mg
Liquid suspension with concentration = 25 mg per ml
Liquid Dose = 225 mg + —€ = 225 mg x % = 9ml

87.And average size man has about 5 liters (5000 milliliters) of blood and average 12
ounce can of Beer contain about 15 grams of alcohol (assuming the beer is about 6%
alcohol by volume). If all the alcohol was immediately absorb into the blood stream
what blood alcohol contain content would we find in an average size men who quickly
drank a single can of beer? How much Beer would make him legally intoxicated (BAC
of 0.08)?

Solution

. . - 15 g alchohol
Concentration in grams per milliliters = —2—"2 — 0.003%

5000 ml blood
Concentration in grams per 100 milliliters = 0.003 % X
03g

100 ml

100 _ 03g
100 100 ml

of blood. Almost four time the

The men’s blood alcohol concentration would be

legal limit of f(‘)oosril. Therefore it would take only about one quarter of the can, or 3
ounce of beer, to reach the legal limit. This example points out how quickly and easily a

person can become dangerously intoxicated.
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88.1f you sleep an average of 8 hours each night, how many hours do you sleep in a year?
Solution
Sleep = 8 hours; 1 year = 365 days

365 days 8 hours
ARN = 2920 hours

Sleep years = 1 yr X o day

89. A human heart beats about 70 times per minute. If an average human being lives to the
age of 80 how many times does the average heart beat in a lifetime?
Solution

80yr 365 days x 24 hours x 60 minute x 70 beats
lifetime yr day hr minute

Lifetime to heart beat = 2,943,360,000 beats

Lifetime to heart beat = 1 lifetime X

90.A Candy store cells chocolate for $7.70 per Pound. The piece you want to buy weighs
0.11 pound. How much will it cost to the nearest cent?

Solution
Student solution = 0.11 + 7.70 = $0.014 = 1.4¢ wrong method
Correct solution =0.11 x 7.70 = $0.85 right method

91.You ride your bike up a steep Mountain Road at 5 miles per hour. How far do you go in
3 hours?

Solution
Student solution = 5 miles per hour + 3 hour = 1.7 n:ijs wrong method
Correct solution = 5 miles per hour x 3 hour = 15 miles right method

92.You can buy a 50 pound bag of floor for $11 or you can buy a 1 pound bag for $0.39.
Compare the per pound cost for the large and small bags?
Solution
Student solution = 50 pound + $11 = $4.55 per pound wrong method no sense
Correct solution = $11 + 50 pound = $0.22 per pound right method
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93.The average person needs 1500 Calories per day. A can of Coke contains 140 calories.
How many cokes would you need to drink to fill your daily caloric needs?
Solution

. 1500 Calori 140 Calori C 12
Student solution = O x /2002 = 210, 000+ = wrong method
day coke
. 1500 Calori K k
Correct solution = o x—=2 __—107=2= rlght method
day 140 Calories day

94.You can buy shampoo in a 6 ounce bottle for $3.99 or in a 14 ounce bottle for $9.49.
Which one is best deal?

Solution

3.99 0.665
$ =3 better deal

6 ounce bottle;

$9 49 $0.678
0Z

14 ounce bottle;

95.You can buy one dozen eggs for $2.30 or 30 eggs for $5.50. Which one is best deal?

Solution

2.30 0.19
12 eggs; ’ =3
12 eggs egg
5.50 0.18
30 eggs; i =3 better deal
30 eggs egg

96.You can fill a 15 gallon tank of gas for $55.20 or buy gas for $3.60/gallon. Which one
Is best deal?

Solution
$55.20 $3 68
15 gal

15 gallon cost; . S0 $3.60/gallon is best deal.

97.You can rent a storage locker for $32 per yield square per month or for $2 per feet
square per week. Which one is best deal?

98.Solution
$3€x(yd)2
$32 per yield square per month = % = $0.12/ft? /day Better deal
$2per feet square per week = $2/ft = $0.29/ft? /day

7 day
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99.You plan to take a 2000 Mile trip in your car which averages 32 miles per gallon. How
many gallons of gasoline should you expect to use? Would a car that has only half the
gas mileage (16 miles per gallon) require twice as much gasoline for the same trip?

Explain.

Solution

Gas needed = 2000 Miles + 2M1 — 2000 Miles x —£2— = 62.5 gal
32 Miles

Yes, a car that has half the gas mileage would need twice as much gas. Halving the
value of the denominator has the same effect as doubling the value of the fraction.

100. Two friends take a 3000 Mile cross country trip together, but they drive their own
cars. Car A has a 12 gallon gas tank and averages 40 miles per gallon, while Car B has a
20 gallon gas tank and average is 30 miles per gallon. Assume both drivers pay an
average of $3.90 per gallon of gas
a) What is the cost of one full tank of gas for Car A? for Car B?
b) How many tanks of gas do cars A and B each use for the trip?
¢) How much tanks of gas do cars A and B each pay for gas for the trip?
Solution

a) Cost for one full tank of gas for car A = 12 gal X % = $46.80
Cost for one full tank of gas for car B = 20 gal X % = $78.00
b) Tank will used by car A = 3000 miles x —2 fank _ 6.25 tank
40 miles 12 gal
Tank will used by car B = 3000 miles x — @k _ 5 tank

30 miles 20 gal

$680 _ $292.50

tank

$78.00
ol $390.00

c) Payment spent for car A = 6.25 tank X

Payment spent for car B = 5 tank X
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101. Gas Mileage actually varies slightly with the driving speed of a car (as well as with
highway versus city driving). Suppose your car averages 38 miles per gallons on the
highway if your average speed is 55 miles per hour and it averages 32 miles per gallon
on the highway if your average speed is 70 miles per hour.

a) What is the driving time for a 2000 mile trip if you drive at an average speed of 55
miles per hour what is the driving time at 70 mi