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HW1
Due: 11:59pm on Sunday, September 13, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Converting Units

The ability to convert from one system of units to another is important in physics. It is often impractical to measure quantities
in the standard meters, kilograms, and seconds, but the laws of physics that you learn will involve constants that are defined
in these units. Therefore, you may often have to convert your measured quantities into meters, kilograms, and seconds.
The following table lists metric prefixes that come up frequently in physics. Learning these prefixes will help you in the
various exercises.

mega- ( )

kilo- ( )

centi- ( )

milli- ( )

micro- ( )

nano- ( )

When doing unit conversions, you need a relation between the two units. For instance, in converting from millimeters to
meters, you need to know that

.

Once you know this, you need to divide one side by the other to obtain a ratio of  to :

.

If you are converting from millimeters to meters, then this is the proper ratio. It has  in the denominator, so that it will
cancel the units of the quantity that you are converting. For instance, if you were converting , then you would have

.

If you were converting a quantity from meters to millimeters, you would use the reciprocal ratio:

.

Part A

Suppose that you measure a pen to be 10.5  long. Convert this to meters.

Express your answer in meters.

You did not open hints for this part.

ANSWER:

Part B Complete previous part(s)

10.5  =
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Part C Complete previous part(s)

Part D Complete previous part(s)

Multiplying and Dividing Fractions

Learning Goal:

To understand the multiplication and division of fractions.

If you had eight quarters, you could likely figure out relatively quickly that this amounted to two dollars. Although this may be
purely intuitive, the underlying math involves multiplication of fractions. The value of eight quarters is the same as

.
When you multiply fractions, you multiply the numerators (the top numbers in the fractions) to get the numerator of the
answer, and then multiply the denominators (the bottom numbers in the fractions) to find the denominator of the answer. In
this example,

,

giving 2, as you expected. Similarly, asking for a fraction of a fraction (e.g., "one fifth of a quarter") is a case of multiplying
fractions:

.

In this problem, before entering your answer, be sure to reduce your fraction completely. If you get 8/ 6 for your answer,
reduce it to 4/3 before entering it, or else it will be marked wrong. Also, don't worry if the numerator is larger than the
denominator. It is almost always easier and more useful to further calculations to leave such answers as improper fractions
rather than to convert them to mixed numbers such as .

Part A

If you have a quarter of a pie and you cut it in half, what fraction of a pie would each slice represent?

Give the numerator followed by the denominator, separated by a comma.

You did not open hints for this part.

ANSWER:

Part B

Find the value of .Though these numbers aren't quite as nice as the ones from the example or the previous
part, the procedure is the same, so this is really no more difficult.

Give the numerator followed by the denominator, separated by a comma.

You did not open hints for this part.

ANSWER:



Dividing fractions is no more difficult than multiplying them. Consider the problem
.

Notice that division by 3 is identical to multiplication by 1/3, because both operations consist of breaking the first number into
three parts. Thus

.

The only new step in division of fractions is that you must invert (flip) the second fraction. Then, simply multiply as shown
here.

Part C

Consider the following equivalent expressions:

 and .

What are the values of  and ?

Give the value of  followed by the value of , separated by a comma. The value of  and the value of  should
be the smallest possible non-negative whole number for each.

ANSWER:

Part D

Calculate the value of .

Give the numerator followed by the denominator, separated by a comma.

ANSWER:

Part E

Now, find the value of .Don't be intimidated by the complexity of this expression. Finding this value consists of

simply multiplying twice and then dividing once, tasks that are no more difficult than what you've done before.

Give the numerator followed by the denominator, separated by a comma.

You did not open hints for this part.

ANSWER:
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Pay Up!

Learning Goal:

To learn to solve linear equations.

Almost every topic in physics will require you to solve linear equations—equations that don't contain any higher powers of the
variable such as , , etc. Linear equations are the simplest algebraic equations. They arise in all sorts of situations. For
this problem we'll look at one that might come up in your daily life.

Suppose that you and three friends go out to eat and afterward decide to split the cost evenly. Your friend Anika points out
that she only had a drink, so she should pay less ($2, the cost of her drink) and the rest of you can split the remainder of the
bill. A linear equation can easily determine how much each of you must pay.

For the particular problem raised in the introduction, assume that the total bill is $44. To answer the question "How should the
bill be split?" we will create a linear equation. The unknown is how much money a single person (besides Anika) must pay, so
call that . Although four people (you plus three friends) went to dinner, only three are paying the unknown amount  for a
total of . Since Anika is paying $2, the total amount paid is  dollars, which must equal the amount of the bill, $44.
Thus, the equation to find  is .

The steps for solving a linear equation are as follows:

1. Move all of the constants to the right side.
2. Move all of the variable terms (terms containing ) to the left side.
3. Divide both sides by the coefficient of the variable to isolate the variable.

You will go through these steps one at a time to solve the equation and determine how much each person should pay.

Part A

The first step in solving a linear equation is moving all of the constants (i.e., numbers like 2 and 44 that aren't attached to
an ) to the right side. What is the final value on the right side once you've moved all of the constants?

Express your answer as an integer.

You did not open hints for this part.

ANSWER:

Part B Complete previous part(s)

The next problem looks more intimidating, but it requires the same procedures: Move all constants to the right, then move all
variables to the left, and finally divide both sides by the variable’s coefficient.

Part C

If , what is the value of ?

Express your answer as an integer.

 =
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You did not open hints for this part.

ANSWER:

Part D

If , what is the value of ?

Express your answer as an integer.

You did not open hints for this part.

ANSWER:

The Sum of Parts

When you add or subtract fractions, you must first find the least common multiple of the denominators. (The denominator is
the bottom part; the numerator is the top part.) To see why this is, notice that

.

Think of a fifth as one of five equal-sized pieces that a stick has been broken into. If you add 1 piece and 3 pieces, you have
 pieces. If the denominators are different, then this cannot be done. Therefore, you will have to get the two fractions to

have the same denominator: the least common multiple of the two individual denominators.

Part A

What is the least common multiple of the denominators for the two fractions 1/6 and 5/8?

Express your answer as an integer.

You did not open hints for this part.

ANSWER:

Part B Complete previous part(s)

Part C Complete previous part(s)

Part D Complete previous part(s)

Problem 1.14

 =

 =



One hectare is defined as 1.000  104 . One acre is 4.356  104 , and 1  = 3.281 .

Part A

How many acres are in eight hectares?

Express your answer using four significant figures.

ANSWER:

Problem 1.02

Part A

Choose the correct representation of number 1.156 in "powers of 10" notation.

ANSWER:

Part B

Choose the correct representation of number 21.8 in "powers of 10" notation.

ANSWER:

Part C

Choose the correct representation of number 0.0068 in "powers of 10" notation.

ANSWER:

8  =

11.56  101

1156  10-2

1.156  100

1.156  101

2.18  101

2.18  102

218  10-3

218  10-2



Part D

Choose the correct representation of number 328.65 in "powers of 10" notation.

ANSWER:

Part E

Choose the correct representation of number 0.219 in "powers of 10" notation.

ANSWER:

Part F

Choose the correct representation of number 444 in "powers of 10" notation.

ANSWER:

68  10-2

6.8  10-3

6.8  10-4

68  10-3

3.2865  102

3.2865  103

32.865  10-1

32865  10-3

2.19  10-1

21.9  102

2.19  101

219  10-2



Problem 1.15

The Moon, on average, is 240 thousand miles from Earth. 1  = 1609 .

Part A

Express the distance between the Moon and Earth in meters using powers of 10.

Express your answer using two significant figures.

ANSWER:

Part B

Express the distance between the Moon and Earth in meters with a meter prefix .

Express your answer to two significant figures and include the appropriate units.

ANSWER:

Problem 1.21

American football uses a field that is 100.0  long, whereas a soccer field is 100.0  long. Use the unit conversions
1  = 3.281 , and 1  = 3.000 .

Part A

Which field is longer?

ANSWER:

44.4  102

0.444  101

4.44  101

4.44  102

 =

 =
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Part B Complete previous part(s)

Part C Complete previous part(s)

Part D Complete previous part(s)

Problem 1.19

A light-year ( ) is the distance light travels in one year (at speed of 2.998  108 ). An astronomical unit ( ) is the
average distance from the Sun to Earth, 1.50  108 . 1  = 3.156  107 .

Part A

How many meters are there in 2.30  ?

Express your answer using three significant figures.

ANSWER:

Part B

How many  are there in 2.30  light-year?

Express your answer using three significant figures.

ANSWER:

Score Summary:
Your score on this assignment is 0.0%.
You received 0 out of a possible total of 9 points.

Soccer field is longer than American football field.

American football field is longer than soccer field.

Both fields have the same length.

2.30  =

2.30  =






























