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TEACHER'S GUIDELINES

These materials are designed to reinforce essential concepts in physical science
through the use of interactive, language-sensitive problem solving exercises. The
targeted students are limited English proficient (LEP) students in beginning physical
science classes.

It is intultively obvious that students have difficulty learning content information
unless that content is cognitively accessible to them; that is, unless it is presented to
them in @ comprehensible way. Good teachers have always done this: they assess
students’ knowledge and start their explanations from the students’ understanding. But
for LEP students, muking the content cognitiveiy accessible includes not only building
content explanations from their base knowledge but also presenting the content in
comprehensible language forms. N is only when accessible content is presented
through accessible language that either is successtully mastered.

Language-sensitive instruction does nct "dumb down® the cumiculum:; it merely
makes the existing content material cognitively accessiblg 10 the student. This is
accomplished through modifications such as deciding which specialized vocabulary
items are truly necessary at the beginning levéls and presenting them at a manageable
rate; recognizing that some everyday words (serrated, slimy) are unfamiliar to LEP
studants and must also be treated as new vocabulary; making certain that the language
used makes explicit connections between related facts and thpir unifying concepts; and
avoiding the highly complex sentence structures 8o often found in scientific and technical

writing. And if the material is cognitively accessible, students are not limited to rote
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memorization of poorly grasped facts but can bring higher cognitive processes to bear
on their attempts 10 assimilate the information.

The ability to solve problems-—that is, the ability to apply leamed information to
new and ditferent situations—has long been recognized as a goal of education. There
is, however, a growing body of research which suggests that problern—so!ving is the very
process through which effective leaming is accomplished. Problem-solving is perhaps
particularly important in the sciences, where “fac’s® change so rapidly due to leaps in
technology that memorization is becoming all but obsolete as a scientific tool.

Thus, problem solving is moving from product to process. One of the goals of the
educational system, then, should surely be to help students develiop the necessary
problem-solving skills. Many different paradigms have been developed to demonstrate
problem-solving techniques, but most rely at least upon identifying the problem, isolating
the reievant facts, and setting these facts in the proper relationship to each other in order
to determine a solution.

Cooperative leaming and problem-solving are natural partners; the
problem-solving tasks of identifying, isolating, and reiating facts readily lend themselves
to this kind of mutual effort, with each member contributing his own understanding to the
probiem at hand. The point of cooperative loa‘ming is that students are able to he!p each
other leam; they can share ideas, model appropriate strategies, and otherwise move
each other toward mastery of the specified material. Students are compelled to clarify
their thoughts about the subject matter because they must convey their ideas tc each

other and must reconcile conflicting impressions as they work toward a solution.
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Cooperative leaming is an equally effective partner to language leaming.
Language is learmed most affectively when it is used for real communication, as the
vehicie for thoughts rather than as an end in itself. Cooperative leaming requirss
students to carry out invoived verbal tasks such as explaining, clarifying, and negotiating,
where the content of the message is the central concem.

Thus the educational strategies underiying these materials serve to compiement
each other in ways that elicit the abilities of students who might otherwise be unable to
express themselves. Language-sensitive instruction provides the students with
appropnate comprehensible information; problem-solving tasks guide them toward
successful assimilation of that knowledge; and cooperative leaming compels them to
anticulate their understanding of the material as they work together toward mastery of the

contert.
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ORGANIZATION OF MATERIALS

The matsrials are designed to be used by teams of two students, the Student and
the Tutor. A separate workbook is provided for sach member of the team. The question
for each task appears in the Student workbook, with accompanying prompts and

answers in the Partner workbook.

ORGANIZING THE STUDENT/TUTOR TEAMS

If the class consists of both native and non-native speakers of English, 11se
native/non-native teams. This will provide the best language mode! for the non-native
students. H the class consists only of non-native speakers, try 1o team students of
ditferent language backgrounds to encourage their use of English rather than their native

language.
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CONTENT

Unit 1 focuses on solving word problems using 5 common formulas in physical
science. There are five sections, each dealing with a different formula.

Each section begins with questions about the formula itself. It is important to
reinforce the meaning of the symbols in the formula and their relationship. These
Questions discuss the formula in qualitative terms.

The remainder of each section is devoted 1o word problems which require the
urﬁet formula. The workbook takes a step approach 10 problem-solving. Rather than
emphasizing the numerical answer, these questions guide the student, step by step,
through the process of solving a problem. For each word problem, the student must
answer questions that measure comprehension «f the content of the question, ability to
translate words to symbols, and finally, the ability 10 correctly put the numbers into the
equation.

Unit 2 focuses on physical sciance terminology, symbolism, and graphic
representations. A glossary of physical science terms and notations is given. The
glossary is followed by exercises which test comprehension of vocabulary. Students are
encouraged to consult the glossary for help. This not only reinforces the terms, but
provides practice in manipulating the Ianguagé.

Interpreting and drawing graphs is often a ditficult task for su-Jdents. Therefore, a
section describing the uses of various graph types has been included. Students are
asked to interpret graphs. Eventually they are given data and required to choose the

appropriate type of graph and to draw the graph.
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The final section covers chemistry, including safety in the laboratory, equipment,
experimental design, symbolic notation, and basic molecular concepts. Since the
number of elements and compounds is $0 great, there will doubtiess be some
substances emphasized here that are not covered by all teachers. I may be necessary

to instruct students to skip compounds that have not been covered in class.

SV
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I. MEASUREMENT

Matching

TUTOR: Check your partner's

1. Match each symbol on the

G illi-
enti-
ilo-

mega-
ecto-

k eci-

h eka-

d micro-

T} =

answers. The correct answers are below.

left to the prefix that it stands for.

2. Match each type of measurement on the left with its base unit.

current e __
temperature
volume

3. Match each prefix on the

‘______._-kilog:am
elvin

eter
second
ampere
liter

left with its multiplier.

legas 100

kilo- .001
hecto~ 1000
deka- 1,000,000
deci:\‘\\ .01

mill'—Al
micro- 0

.000001



. 4. Match each unit on the left with its symbol.

millimete
centimete
neter
kilometer
milliliter
liter
milligranm
gram
kilogra

5. Match each type of measurement on the left with its unit.

energy — newton (N)
force volt (V)
frequency joule (J)
potential differenc hertz (Hz)

resistance ohm (Q)




MEASUREMENT

Conversion from one unit to another

To convert from one unit to another in the metric system, you need to know base
units and what the prefixes mean. The base units are standard units. Other
units are described in terms of base units. Most base units have no prefix.
(The exception to this rule is "kilogram.” You might expect "gram" to be the
base unit for mass because it has no prefix.) The prefixes tell you how a unit
compares with a base unit. For example, a milliliter is one thousandth as big

as a liter. The milli- part means "one thousandth." So to make a liter, you
would need one thousand milliliters.

Here are some examples of conversion in the metric systenm.

A. 11, meters is how many kilometers?
"Kilo-" means "a thousand"; one kilometer is a thousand times bigger than
a meter. Another way to say this is one meter is one thousandth as big as

a kilometer. So tc get the answer, multiply 111 meters by one thousandth
(.001). You get .111 Knm.

B. 38 centimeters is how many decimeters?
"Centi-" means "a hundredth” and "deci-" means "a tenth."” So a centimeter
is a hundredth as big as a meter and a decimeter is a tenth as big as a
neter. That means a decimeter is ten times bigger than a centimeter. Or
you cculd say that a centimeter is one tenth the size of a decimeter. So

to get the answer, nmnultiply 38 centimeters by one tenth (.1). You get
3.8 decimeters.

C. .092 liters is how many milliliters?
"Milli-" means "one thousandth.” That means a milliliter is equal to one
thousandth of a liter. So 1if it takes a thousand milliliters to make a

liter, multiply .092 by a thousand to get the answer. The answer is
92 mkL.



MEASUREMENT

Restate the following measurements in the given units.

TUTOR: Check your partner's answers. The correct answers are given below.
6. 4 centimeters = _.04 nmeters.

7. .18 meters = _180 millimeters.

8. 3010 miilimeters = _301 centimeters.
9. 7.5 meters = _750_ centimeters.

10. 222 centimeters = _22.2 millimeters.
11. 46 millimeters = _.046 meters.

12. 71.3 centimeters = _,713 meters.

13. 4900 millimeters = 4.9 neters.

14. 5 liters = _5000_ milliliters.

15. 60.7 milliliters = _.0607 liters.
16. 840 milliliters = _.84 liters.

17. .039 liters = _39 milliliters.

18. 95 grams = _.095 kilograms.

19. .058 kilograms = 58,000 milligrams.

20. 67 milligrams = .067 granms.

21. 8.1 kilograms = 8100 granms.

22. 32 grams = 32,000 milligrams.

23. 7400 milligrams = .0074 kilograms.
24. 290 grams = .29 kilogranms.

25. 654,321 milligrams = .654321 kilograms.



MEASUREMENT

Converting from Celsius to Kelvin.

Converting from Celsius (or Centigrade) to Kelvin is very easy.
Temperatures on the Kelvin scale are 273 degrees hotter than

temperatures on the Celsius scale. So 27 degrees Celsius is 300
Kelvin.

TUTOR: Check your partner's answers with the answers given below.

27. 1f the temperature of a solution 1is 65° €, what 1is its
temperature on the Kelvin scale?

A. 208 K
(By 338 K
C. 65 K
28. If the ‘temperature outside is 296 K, what is the

temperature on the Celsius scale?



A.

I. S =d/t

FCRMULA PROBLEMS

Read each question and circle the correct answer.

TUTOR: Check to see that your partner has the correct answers.

1.

What does the d stand for in this formula?
distance

3. density

C. deceleration

What does the t stand for in this formula?
A. tenmperature

&) tinme

c

. theory

What does the $ stand for in this formula?
A. specific heat
(B) speed
C. standard

Vhat is the base unit of measurement for distance?
A. kilometer

meter

C. centimeter

What is the base unit of measurement for time?
second

B. hour

C. nminute

What is the base unit of measurement fcr speed?
A. kilometer/second (km/sec)

meter/second (m/sec)

C. meter/second? (m/sec?)

In this formula, speed 1s shown in terms of
measurements?
A. density and time
B. velocity and distance
distance and time

what

two



S = d/t

8. How would you re-arrange this formula to show time in terms
of speed and distance?
t =d/s
B. t d xS
c. t d +5

9. How would you re-arrange this formula to show distance in
cerms of speed and time?

A, d=¢t + 8§
B. d = 8§/t
d =t x5

10. Which o« the following statements is true? Explain your

answer.

If the Jistance increases, then the speed will also
increase.

B. If the distance 1increases, then the ¢time will also
increase.

C. 1If the speed increases but the distance stays the same,
then the time will increase.

. 11. What would make the value of S get bigger? Explain your
ansver.
A. t would have to get bigger as d stayed the same.
B. d would have to get smaller as t stayed the same.
(:} d would have to get bigger as t stayed the same.

12. What will happen to the speed if the time gets bigger and
bigger? Explain your answer.
A. The speed will stay the sare.
The speed will decrease.
. The speed will increase.




. B. WORD PROBLEMS

Read each problem carefully. Make sure you understand every ]
word. Answer the questions that follow the problenm. |

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

1. An airpiane flew 2000 kilometers in 5 hours. How fast was
the airplane flying?

How many kilometers did the airplane fly?
A. 5 km
2000 km
2005 km

How long did 1t take the airplane to fly 2000 kilometers?
5 hours
B. 2000 hours
C. 400 hours

2. How long will 1t take a car to go from Washington, DC to Los
Angeles if the two cities are 3000 miles apart and the car's
average speed 1s 40 niles per hour?

40 miles per hour is the car's
maximum speed
constant speed

A
B
(:} average speed

How far 1s it from Washington to Los Angeles?
A.

40 miles

3000 miles
1500 miles

How far must the car travel?

40 miles

(8 3000 miles

1300 miles




3. A dog 1s walking down the street at a speed of 3.5 miles per

hour. TIf the dog walks at this pace for 1.5 hours, how far
will it walk?

What are you looking for in this problenm?
A. the time it will take the dog to walk 3.5 wmiles

the distance the dcg will walk in 1.5 hours
the dog's average speed

To solve this problem, you need to know the dog's speed and
how many hours the dog will walk
B. where the dog started
C. where the dog is going

The correct answer is A. This problem gives you the dog's
speed - 3.5 miles per hour - and asks you to find the distance
it will walk. The problem doesn't tell you where the dog
started or where it 1s going, but these things won't help you
figure out how far the dog will walk. To solve the problem, you
must know the dog's speed and how long the dog will walk.

If your partner has trouble with this problem, remind
him/her that word problems tell you everything Ycu nced to know.
You will never need something the problem doesn't give you.

4. A subway train travels at a speed of 45 miles per hour. How
long will it take the subway train to travel 12 miles?

What does this prcblem ask you to find?
A. the rate of acceleration of the subway train
B. the subway train's destination
@D the time it takes the subway train to travel 12 miles

To reach the solution, you need to know
A. distance and acceleration
Qi) speed and distance
C. mass and distance

The answer 1s B. This problem gives you two values,
distance and speed, and asks you to find a value for time. This
problem doesn't mention acceleration or mass.



5. A boat salls from one island to another. The two is. nds
are 11 miles apart and it takes the boat 1.2 hours to get
from one to the other.

Wwhich question best completes this word problem?
What is the boat's average speed?
B. What is the boat's maximum speed?
C. How long was tlie boat sailing?

The correct answer is A. This problem gives you values for
distance and time. There is only one formula that uses distance
and time: S = d/t. The missing value is speed. This speed is
an average speed, not a maximum speed. Just by knowing distance
and time, there is no way t» find maximum speed.

if your partner is having difficulty, remind him/her that
all good word problems work the same way. They all tell you
what you need to know. It might also be helpful to remind your
partner that the formulas in this workbook all have three
variables. So once you know what the problem tells you, you can
figure out what it will ask. These hints are wuseful whenever
you are solving word problems.

6. A camel walks through the desert at a speed of 5 miles an
hour. How long will i1t take the camel to walk 17 miles?

Hew fast does the cameli walk?
A. 17 miles per hour

5 miles per hour

C. 10 miles per hour

How far will the camel walk?
17 miles
B. 5 miles
C. 10 miles

7. The distan:e between Little Rocl. and Omaha 1is 9344
X1lometers. How fast would a car have to travel to get from
Cmaha to Little Reck 1in 12 hours?

944 k:lometers 1is
A. the distance from Omaha
the distance from Omaha to Little Rock
C. the distance from Little Rock to Omaha and back

How lomg will 1t take the «car tc drive from Omaha to Little
Rock?
A. 944 hours
B. 24 hours
12 hours

b

L0



8. A greyhouud runs 2.4 kilometers in 2.33 minutes. What is
the dog's average speed?

This problem asks you to find how fast the greyhound runs. From

the information given in the problem, you alrecdy know the

greyhound runs
A. all day long

(3:) 2.4 kilometers

C. 2.33 kilometers

You alsc know from the problem that the greyhound runs 2.4
kilometers
A. every 5 minutes
in 2.33 minutes
in 2.33 hours

[;ill in the b»lanks.

TJTOR: Check your partner's answers. The correct answers are
given below.

9. A horse is running 25 miles an hour. How far will it run in
15 minutes?

10. Every 6 hours a weed grows ancther centimeter. How long
will it take for the weed to grow 8 centimeters?

Rearrange these parts to make a complete word problen. !

TUTOR: Check your partner's answers with the correct answers
given below.

11. A snake slithers at a rate of
will it take the <snake to slither
How long
3 miles/hour.
4.5 miles?

ANSWER: A snake slithers at a rate of 3 niles/hour. How
long will it take the snake to slither 4.5 miles?

11



12.

It takes a person 3.5 hours
tc walk along a trail

At what speed is

that is 7.2 miles long.

*he person walking?

ANSWER: It takes a person 3.5 hours to walk along a trail
that is 7.2 miles long. At what speed is the person
walking?

Read the information given and tell what you think the problem
should ask.

TUTOR: Listen as your partner reads the problem and f£fills in

13.

14.

the missing question. The answers are printed below.
Your partner's answers don't have to match the printed
answers exactly. When  your partner's answer 1is

different from the printed answer, make sure they mean
the same thing.

A train travels at an average speed of 110 miles per hour.
The train is going frcm Washington to Baltimore. The two
cities are 55 miles apart.

Eow long will it take the train to travel from Washington to

Baltimore?

A jogger runs 5 miles every morning. It takes the jogger 57
minutes to complete this wocrkout.

What is the jogger's average speed?

12



13

Read each problem carefully. Make sure you understand every
word. Ansver the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there may be explanations for you to
read to your partner.

15. A balloon floats .411 kilometers in .24 hours. What 1is the
balloon's speed?

What does this problem ask you to find?
(A.) the balloon's speed
3. the acceleration of the balloon
C. the balloon's mass

Which formula will you need?
(A) s=d/t
B. S=t/d
C W=F x d

16. A car is travelling the 606.4 kilometers from Los Angeles to
San Francisco. 1If the car's average speed 1is 66 kilometers
per hour, how long will the trip take?

What does this problem ask you to find?
A. the car's maximum speed
the time the trip will take
the car’'s average speed

Write the formula you will need.
t =4/s

17. A steamboat traveled down a river that was 21.8 kilonmeters
long in 1.4 hours. What was the steamboat's average speed?

To find the steamboat's average speed, you will have to
the distance by 1.4 hours.
A. wmultiply

B. 1increase
(€) divide
The correct answer 1s C. The formula that involves
distance, time, and speed is S = d/t or speed = distance/time.

To find speed, you divide the distance by tine.



18. A ruft 1is floating down a river that flows at a rate of 16
miles an hour. How long will it take the raft to travel 3.2
miles?

Wwhat are you looking for in this problem?
A. the speed of the river
the time it will take the raft to travel 3.2 niles
the distance the raft will travel in 1 hour.

What information does this problem give you?
the speed of the river is 16 miles/hour
the speed of the river is 3.2 miles/hour
C. the raft will travel 16 miles

In this problem, the time it will take the raft to travel 3.2
miles 1s equal to
A. the speed of the river rultiplied by 3.2 niles
B. the distance the raft will travel in one hour multiplied
by the speed of the raft
(:::) 3.2 miles divided by the speed of the river

The correct answer is C. This problem gives you speed and
distance and asks for time. The formula that uses these three
things is § = d/t. Because you are looking for time (t), it
right be helpful to rewrite the formula as t = d/S. Time 1is
equal to distance divided by speed.

If your partner is haviny difficulty, remind him/her that
once you have the right formula in the right form (what you're
locking for is on the left), wvariables stand for numbers. In
#18 d equals distance and distance equals 3.2 miles. S equals
speed and speed equals 16 miles an hour. So & and S are general
ways of talking about things. 3.2 miles and 16 nmiles an hour
are specific values that relate to a specific word prcblenm.
This is good to know whenever you are solving word problems.

19. How long will it take a car to go from Duluth to Minneapolis
if the car's average speed 1is 38 miles an hour and the
cities are 175 miles apart?

What are you looking for in this problem?
A. the car's maximum speed
the time it will take the car to travel 175 miles
C. the distance the car will travel in one hour

What _dges this problem tell you?
‘ the distance the car will travel
B. how long the car will travel
C. the car's maximum speed



In this problem, the time it will take the car to travel 175
miles is equal to
175 miles divided by the speed
. 38 miles an hour divided by the distance
. the speed times 175 miles

The correct answer is A. This problem g¢gives you speed and
distance and asks for time. The formula you should use is
§ = d/t. Because you are looking for time (t), it might be
helpful to rewrite this formula as t = 4d/s. Time equals
distance divided by speed.

Does the problem give you enough information for you to find
the solution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

TUTOR: Listen as your partner reads the problem and decides
whether enough information, too much information, or
just the right amount of information 1is given.
Explanations are given so you can help your partner.

20. A bird is flying at a speed of 47 kilometers per hour. If
1t flies for 3.6 hours, how far will it fly?

JUST RIGHT

21. A marathon runner 1is running from Washington, D.C. to
Baltimore. It takes him 5 hours to reach Baltimore. How
far is it from Washington, D.C. tc Baltimore?

NOT ENOUGH
The problem needs to tell you the speed of the runner.

22. A skier weighing 70 kilograms is skiing at a speed of 60
miles an hour. How long will it take the skier to ski 2
miles?

TOG MUCH
The skier's weight 1s unnecessary. All you need 1s two
numbers that fit into the same formula. In this problem, the
numbers are 60 miles/hour (speed) and 2 miles (distance). These
numbers fit into the formula S=d/5. There's no room here for
other things like weight.

15



16
23. A space ship is flying at a speed of 1 million miles a day.

The Martians plan to reach their destination in 30 days.
How far will the space ship fly in that time?

JUST RIGHT

Read each problem carefully. Make sure you understand every
word. Ansver the questions that follow the problem.

-

TUTOR: Listen as your partner reads each problem. Then help

him/her answer the questions. The correct answers are
circled.

24. A snake slithers around for .6 hours. In that time, the

snake slithers 6.7 kilometers. How fast is the snake
slithering?

What does this problem ask you to find?
A. how far the snake slithered
the snake's speed
the snake's mass

Which equation will you need?

) S =4/t
8. S =4dzxt
C. § =1t/d

After filling in all the numbers you can, what does the equation
look like?
S =6.7 km/.6 hr

25. If two people row a boat for 1.3 hours and have an average
speed of 7.1 kilometers per hour, how far will they travel?

What does this problem ask you to find?
the distance the boat will travel
. the average speed of the boat
C. the boat's mass

Which fornula will you need?

A. d=n% a
B. d =1t/S
CH d=5xt

After filling in all the numbers you can, what does the squation
look like?
d = 7.1 km per hr x 1.3 hr




26. A rocket ship moves 7000 kilometers through space in 2
seconds. How fast is the rocket moving?

How far did the rocket fly?
A. 7000 meters
7000 kilometers
C. 2 seconds

How long did it take the rocket to travel 7000 kilometers?
A. 7 reters

B. 7 seconds
(E) 2 seconds

What dces this problem ask you to find?
The speed of the rocket
B. How far the rocket flew
C. How long the rocket flew

To solve this problem, you need to know how far the rocket moved
and

A. the distance the rocket flew
B. the size of the rocket
@ how long the rocket moved
WVhich formula will you need to solve this problem?
A. t=sx4d
@) s = d/t
C. W=Fxd

To find the rocket's speed, you will have to
7000 kilometers by 2 seconds.
A. decrease
divide
C. multiply

After filling in all the numbers you can, what does the equation
look like?
$=7000 km / 2 sec
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III. F

X a

A. FORMULA QUESTIONS

Read each question and circle the correct answer.

TUTOR: Check to see that your partner has the correct answer.

1. What does the m stand for in this formula?
A. meter

mass

C. magnetism

2. What does the a stand for in this formula?

acceleration
B. ampere
C. alpha

3. What does the F stand for in this formula?
force
B. formula
C. frequency

4. What is the base unit of measurement for mass?
A. granm (g)
B. milliliter {nL)
kilogram (kqg)

5. What 1s the base unit of measurement for acceleration?
(@) neter/secondz (m/sec?)
B. meter/second (m/sec)
C. nmeter (m)

6. What is the unit of measurement for force?
A. meter/second? (m/sec?)
©®Y) kilogram x meter/sec? (kg x m/sec?)
C. kilogram x meter/sec (kg % a/sec)

7. Wwhat is another name for 1 kg x 1 m/sac2?
A, work
newton
C. rate

18
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8. In this formula, force 1is shown in terms of what two
measurements?

A.

meter and acceleration

acceleration and mass

C.

work and mass

9. How would you re-arrange this formula to show acceleration
in terms of mass and force?

B.
C.

a =F/n
a =n/F
a=znxkF

10. How would you re-arrange this formula to show mass in terms
of force and acceleration?

A.

B.
Q =

a/F
Fxa
F/a

m

11. vwhich of the following statements is true? Explain your
answver.

A.

If the mass increases, then the acceleration will also
increase.

(jib If the mass increases, then the force will get bigger.

C.

If the mass increases, then the force will decrease.

12. What will happen to the acceleration if the mass decreases
and the force stays the same? Explain your answer.

A.
B.

The acceleration will stay the same.
The acceleration will decrease.

(l;} The acceleration will increase.

13. what would make the value of F get smaller? Explain your
answer.

A.

C.

If m and a increased, F would get smaller.

If m decreased and a stayed the same, F would get
smaller.

If a increased and m stayed the same, F would get
smaller.
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B. WORD PROBLEMS

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

1. A tennis player hits a tennis ball with a force of 80
newtons. The ball weighs 50 grams. How fast will the
tennis ball accelerate?

How much does the ball weigh?
; 80 grams
@ 50 grams
. 50 kilograms
What force does the tennis player hit the ball with?

A. 50 newtons
B. 80 joules

(éb 80 newtons

2. If a book has a mass of 1.2 kilograms and is accelerated at

the rate of 2 meters per second each second, how much force
acted on it?

What did the force act on?
\® a book
B. a meter
C. a kilogram

At what rate did the book accelerate?
A. 1.2 meters/sec?
B. 2 meters/sec?
Qi) 2 meters

1.2 kilograms is the book's
A. density

C%) mass
. force

'’
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3. A force of 360 newtons is applied in accelerating a load of
bricks at a rate of 3 meters per second each second. What
is the mass of the load of bricks?

What are you looking for in this problen?
A. the mass of one brick
the mass of the load of bricks
the number of bricks in the load

To solve this problem, you need to know the force used and
A. the mass of one brick
B. the distance traveled by the load of bricks
the acceleration of the load of bricks

The answer is C. Knowing the mass of one brick wouldn't
help you solve the problem. This problem deals with "a load of
bricks." That means many bricks. The problem doesn't tell you

how far the bricks traveled, either. This problem does tell you
the rate of acceleration of the bricks - 3 meters/second?.

4. A child weighing 15 kilograms is sitting on a swing. 1If the
child is pushed with a force of 32 newtons, what is the rate
of acceleration?

What are you looking for in this problem?
A. the distance the child will travel
B the rate of acceleration
C. the amount of work done

To reach the solution, you need to know
«X) mass and force
B. distance and force
C. distance and speed

The correct answer is A. In order to find acceleration, you
need to knovw force and mass. This problem gives vyou mass and
force and asks for acceleration. The problem doesn't give you
values for distance or speed.

5. A force of 80 newtons is applied to an object with a nass of
25 kilograns.

Which question best completes this word problenm?
A. How far will the object travel?
(B) At what rate will the object accelerate?
How much work 1s done?

The correct answer is B. This problem gives you a value for
force and a value for mass. There 1s one formula that uses

TR
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force and mass: F = m x a. The missing value is acceleration.
The formula doesn't say anything about distance or work.

If your partner is having difficulty, remind him/her that
all good word problems work the same way. They all tell you
what you need to know. It might also be helpful to remind your
partner that the formulas in this workbook have three variables.
So once you know what the problem tells you, you can figure out
what it will ask. These hints are useful whenever you are
solving word problens.

6. A loaf of bread with a mass of 624 grams accelerates at a
rate of 1.21 meters per second each second. How much force
was applied to the loaf of bread?

What is the rate of acceleration?
1.1 meters

A.
4j§5 1.21 meters
C. 1.21 meters per second squared

What is the mass of the loaf of bread?
@ 624 grams
B. 1.21 granms
C. 320 grams

7. A construction worker pushes a block with a force of 366
newtons. If the block has a mass of 204 kilograms, at what
rate will the block accelerate?

J66 newtons 1is
A. the weight of the block
the force applied to the block
C. the block's rate of acceleration

204 kilograms is
the block's mass
B. the block's volume
C. the force applied to the block

8. A force of 32 newtons is applied in moving a bed with a mass
of 55 kilograms. At what rate does the bed accelerate?

From the information given in this problem vou know that a force
of __ 1s applied in moving a bed.
32 nevwtons
B. 3Z joules
C. 4 meters per second

You also know that the bed had a mass of
A. 32 newtons
B. 32 kilograms




Fill in the blanks.

TUTOR: Check your partner's answers. The «correct answers are

10.

given below.

A force of 105 newtons is applied to a crate. The crate has
a mass of 6 kilograms. At what rate will it accelerate?

A chair with a mass of 6 kilograms is accelerated at a rate
of 2 meters per second squared. How many newtons of force
were applied to the chair?

Rearrange these parts to make a complete word problen.

TUTOR: Check your partner's answers with the correct answers

11.

12.

given below.

will the object accelerate?
with a mass of 11.1 kilograms,
If a force of 111 newtons

at what rate

1s applied to an object

ANSWER: If a force of 111 newtons is applied to an object
with a mass of 11.1 kilograms, at what rate will the object
accelerate?

acted on it?

of 1.6 kilograms accelerates

A ball with a mass

at a rate of 2.3 meters/second?,
How much force

ANSVWER: A ball with a mass of 1.6 kilograms accelerates at
a rate of 2.3 meters/second?. How much force acted on it?
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Read the information given and tell what you think the problem
should ask.

TUTOR: Listen as your partner reads the problem and £ills in
the missing question. The answers are printed below.
Your partner's answers don't have to match the printed
answers exactly. When your partner's answer 1is
different from the printed answer, make sure they mean
the same thing.

13. A stack of newspapers with a mass of 9.6 kilograms is
accelerated at a rate of .5 meters per second each second.

What force was applied to the stack of newspapers?

14. A shopper applies a force of 9 newtons to a shopping cart.
The cart has a mass of 3 kilograms.

At what rate does the shopping cart accelerate?

Read each problem carefully. Make sure you understand every
word., Answer the Questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

15. With how much force was a certain box kicked if it
accelerated at a rate of 2.3 meters per second squared and
had a mass of 1.1 kilograms?

What are you looking for in this problem?
A. the speed of the box
B. the box's mass
\(:) the force applied to the box

Which formula will you need?
A. F=w/d
B. P=n x 3
S _
Qig F= m/a
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16. If a force of 31 newtons is applied to a cannon ball and the
ball's mass s 4 kilograms, at what rate does the ball
accelerate?

What are you looking for in this problem?
A. the distance the ball was thrown?

/jL the ball's average speed
\C» the ball's acceleration

Write the formula you will need.
a=F/m

17. How much force is necessary to accelerate an arrow with a
mass of 3 kilograms at a rate of .3 meters per second
squared?

To find the force, you will have to 3 kilograms by the
acceleration.
A. 1increase
multiply
C. divide

The correct answer is B. The formula that inveolves force,
mass, and acceleration if F = m x a or force = mass X
acceleration. To find force, you multiply the mass by the
acceleration.

If your partner is having difficulty, remind him/her that
all you need to do 1is find the best formula for each word
problem and put it in the proper form. The proper form means
putting what you nzed to find on the left. After that,
answering these questions is easy.

18. A force of 87 newtons is applied to an object. How fast
will the object accelerate if it has a mass of 2.2
kilograms?

What does this prolLlem ask you to find?
Q:E) the object's acceleration
B. the object's mass
C. the distance the object will travel

What do you know from reading this problem?
A. the rate of acceleration of the object
(B> the object's mass
C. the distance the object will travel



In this problem, the object's rate of acceleration is equal to
87 newtons divided by the object's mass
B. 2.2 kilograms multiplied by the force that acted on the
object
C. the object's mass divided by 87 newtons

The correct answer is A. This problem gives you force and
mass and asks for acceleration. The formula that involves these
is F = m x a. Because you are looking for acceleration (a), it
might be helpful to rewrite the formula as a = F/m.
Acceleration is equal to force divided by mass.

If your partner is having difficulty, remind him/her that
once you have the right formula in the right form (what you are
looking for 1is on the left), variables stand for numbers. In
818 F equals force and force equals 87 newtons. M equals mass
and mass equals 2.2 kilograms. So F aud m are general ways of
talking about things. 87 newtons and 2.2 kilograms are specific
values that relate to a specific word problem. This is good to
know whenever you are solving word problems.

19. If a book has a mass of 1.2 kilograms and it is accelerated

at the rate of 2 meters per second squared, how much force
was applied?

What does this problem ask you to find?
A. the speed of the book
B. the distance the bcok traveled
() the force applied to the book

Vhat information does this problem give you?
(&) the book's rate of acceleration
B. the speed of the book
C. the force applied to the book

In this problem, the force applied to the book is equal to
A. the mass of the book divided by the acceleration
B. the speed of the book multiplied by the book's mass
q@:; the book's mass times 2 meters per second squared

The correct answer is C.  This problem gives you mass and
acceleration and asks for force. The formula you should use is

F=mx a. Force is equal to mass times acceleratiocn.
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Does the problem give you enough information for you to find
the solution? If pot, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnacessary information the problem gives.

TUTOR: Listen as your partner reads the problem and decides

20.

21.

22.

whether enough information, too much infor@ation, or
just the right amount of information 1is given.
Explanations are given so you can help your partner.

A bowling ball hit a bowling pin with a force of 32 newtons.
At what rate did the bowling pin accelerate?

NOT ENCQUGH
The problem needs to tell the bowling pin's mass.

A hockey stick hits a hockey puck with a force of 212
newtons. The puck accelerates at a rate of 3 meters per
second squared. What is the mass of the puck?

JUST RIGHT

A place kicker is running at a speed of 3 kilometers per
hour. His foot hits the ball with a force f 100 newtons.
The football acceler.tes toward the goal posts at the rate
of 5 meters/sec?. What is the mass of the football?

TOO MUCH
You don't need to know the speed of the place kicker.
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her ansvwer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

23. 202 newtons of force is applied to an object. If the object
accelerates at the rate of 3.7 meters per second each
second, what is its mass?

What are you looking for in this problem?
the object's mass
B. the object's speed
C. the rate of the object's acceleration

Which equation will you need?

A. m=8Sxd
B. m=F x a
(::) m= F/a

After filling in all the numbers you can, what does the equation
look like?
m = 202N/3.7 m/s2

24. A marble 1is shot out of a child's hand with a force of .26
newtons. At what rate will the marble accelerate if its
mass 1s 7 grams?

What are you looking for in this problem?
A. the distance the marble will travel

KD the marble's acceleration
C. the force applied to the marble

Which formula will you need?

A, a=Fxd
CE) a =n/F
C. a=F/nm

After filling in all the numbers you can, what does the equation
100k like?
a = .26 N/7 g

Your partner might have difficulty with this problem.
Remember that one newton 1is the amount of force needed to
acrelerate one kiloqram at the rate of one meter per second
squared. The mass of the marble is given in grams. The mass
nust be converted into kilograms or else the answer will be
wrong.
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25, A child swings a bat and hits a ball that has a mass of 1.2
kilograms. The ball accelerated at a rate of 13 meters per
second squared. How much force was exerted on the ball?

What was the ball's mass?
1.2 Kg
B. 1.2 m
C.

13 meters per second squared is the ball's
A. distance
speed

B.
(:) acceleration

What does this prohlem ask you to find?
A. How much the ball weighed
(B) The ball's rate of acceleration
C. The ball's mass

To solve this problem you need to know how fast the ball
accelerated and .
A. the mass of the bat
the mass of the ball
C. the speed of the bat

Which formula will you need to solve this problem?
A. m=Dxvw
F

B.
D

To find the amount of force that acted on te ball, you will have
to 1.2 Kg by 13 m/sec?.
( nultiply
divide
C. 1ncrease

W/ d
m X a

n "

After filling in all the numbers you can, what does the equation
look like?

F=1.2Kg=x 13 m/sec?
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Iv. ¥=Fxd

A. FORMULA QUESTIONS

Read each question and circle the correct answer.

TUTOR: Check your partner's answers to see if they match the
ones given below.

1. What does the d stand for in this formula?
A. density
B. deceleration

@ distance

2. What does the F stand for in this formula?
force
. formula
C. frequency

3. VWhat does the W stand for in this formula?
. A. wavelength
B. weight
work

4. VWhat is the unit of measurement for force?

(B newton

B. joule
C. nmeter/second?

wn
.

What is the base unit of measurement for distance?
A. Xkilometer

neter
C. <centimeter

6. What 1s the unit of measurament for work?
A. kilogram x meter
newton

B.
(iC.) newton x meter

7. What is another name for newton ¥ meter?
A. acceleration

B, force
W“C.) 3Jjoule
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W=Fxd

8. In this formula, work is shown in terms of what two
measurements?
QAY force and distance
. speed and distance
C. force and density

9. How would you re-arrange this formula to show force in terms
of work and distance?

A. F=Wzxd
C. F =d/w

10. How would you re-arrange the formula to show distance in
terms of force and work?

A. d=WxTF
. d =F/v
11. Which of the following statements 1is true? Explain your
ansver.
A. TIf the force increases, then the distance will also

increase.
((32) If the force increases and the distance stays the same,
then the work will increase.

C. If the distance 1increases, then the force will also
increase.

12. What happens to force if work increases but the distance
stays the same? Explain your ansver.
A. Force will stay thz same.
B Force will decrease.

(E) Force will increase.

13. WVhat will happen to the value of d if the force gets larger
and larger? Explain your answer.
A. The value of d will stay the same.

( B} The value of d will decrease.
C. The value of d will increase.
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B. WGRD PROBLEMS

Read eich problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questious. The correct answers are
circled. Sometimes there will be explanations for you

to real to your partner.

1. A firefighter applies a force of 40 newtons in moving a hose
4 meters. How much work is done?

What moved 4 meters?
A. a force
B. a firefighter
a hose

How much force was exerted?
‘A 40 newtons
. 4 newtons
C. 4 meters

2. If 200 joules of work is done and 120 newtons of force is
applied to a large rock, how far will the rock move?

How much force was applied?
A. 120 joules
B. 200 newtons

“::D 120 newtons

How auch work was done in zmoving the rock?
200 joules
120 joules
C. 120 newtons
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J. 650 joules of work was done in moving a sofa 20 meters. How
much force was applied to the sofa?

What is this problem asking you to find?
(g) the force applied to the sofa
the mass of the sofa
C. the rate of acceleration of the sofa

To o~ .7e this problem, you need to know how far the sofa was
moved and
2. the mass of the sofa
B. the speed of the sofa
the amount of work done

The correct answer is C. This problem doesn't give you the
mass of the sofa or the speed of the sofa, but these things
won't help you figure out the force applied to the sofa. To
solve this problem you must know how far the sofa moved and the
amount of work done.

4. How much work was done if a force of 175 newtons was applied
in moving a piano 9 meters?

What does this problem ask you to find?
L. the rate of acceleration
B. the mass of the piano
the amount of work done

To reach the solution, you need to know
A. mass and acceleration
B. force and mass
(EZ) force and distance

The correct answer is ¢. This problem gives you values for
force and distance and asks you to find a value for work. You
don't need to know mass or acceleration to find work. Besides,

the problem doesn't tell you anything about mass or
acceleration.

5. A file cabinet moves 2.2 meters when 375 joules of work are

done.
Whuos zmuestion best completes this word problem?
A. " - .5 the mass of the file cabinat?
\\g) #.n auch force was applied to the file cabinet?
Wrat 1s the average speed of the file cabinet?

The correct answer is B. This problem gives you values for
distance and work. There is one formula that involves distance
and work: W =F x 4. The missing value is force, so that qust
be what you are supposed to find.
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6. How much work is done if 60 newtons of force is applied to a
crate of oranges, moving the crate .04 meters?

How far has the crate moved?
A. 4 neters
{(B)) .04 meters
60 meters

How much force is applied?
60 newtons
. 60 meters
C. .04 newtons

7. The perimeter of a room is 32 meters. How much work will be
Asne in pushing a vacuum cleaner around the room if a force
of 51 newtons is applied to the vacuum cleaner?

what is the distance the vacuum cleaner will move?
A. 51 meters

(:%) 32 meters
. 32 newtons
51 newtons is
A. the weight of the vacuum cleaner

B. the amount of work done
(3) the force applied to the vacuum cleane:

8. If 88 newtons of force is applied to a desk and 132 joules
of work is done, how far will the desk move?

From the information given in this problem, you know that
of work was done.
A. 132 newtons
132 joules
88 joules

This problem also tells vyou that was .applied to the
desk.

») 88 newtons of force

B. 132 joules of work

C. 132 newtons of force
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Fill in the blanks.

TUTOR: Check your partner's answers. The correct answers are
given below.

9. A force of 58 newtons 1s applied in lifting a lamp .7
meters. How much work is done?

10. If 2200 joules of work is done in pulling a cart 32 meters,
how much force was applied?

Rearrange these parts to make a complete word problen.

TUTOR: Check your partner's answers with the correct answers
given below.

11. that weighs 35 newtons
Suppose you lift a box
work was done?
How much
a distance of 21 millimeters.

ANSWER: Suppose you 1lift a box that weighs 35 newtons a
distance of 21 millimeters. How auch work was done?

12. how far will
If 325 joules of work
is applied to a hat rack,
the hat rack be moved?
is done, and 77 newtons of force

ANSWER: If 325 joules of work is done, and 77 newtons of

force is applied to a hat rack, how far will the hat rack be
moved?
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Read the information given and tell what you think the problem
should ask.

TUTOR: Listen as your partner reads the problem and fills in
the missing question. The answers are printed below.
Your partner's answers don't have to match the printed
answers exactly. When your partner's -answer is
different from the printed answer, make sure they mean
the same thing.

13. 320 joules of work 1is done and a force of 62 newtons is
applied to a desk.

How far does the desk move?

14. A force of 24 newtons is applied to a garbage bag full of
leaves. The bag moves 13 meters.

How much work was done in moving the bag?

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problen.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

15. 83 joules of work 1is done 1in lifting a bicycle. If the
bicycle is lifted .8 meters, how nany newtons does the bike
weigh?

what does this problem azsk you to find?
A. the mass of the bike
B. the force applied to the bike
@ the weight of the bike in newtons

Which formula will you need?

A. F=Wxd
F=W/d
F=muxa
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16 How much work is done if a force of 72 newtons is applied to
a chair, pushing the chair 3.7 meters?

What does this problem ask you to find?
A. the force applied in lifting the chair
B. the force applied in pushing the chair
the amount of work done

Write the formula you will need.
W=Fxd

17. An object moves .83 meters when 27 newtons of force is
applied. How much work was done?

To find the amount of work done, you nust nultiply 27 newtons by

A. the mass of the object
(i%p the distance the object moves
. the volume of the object

The correct answer 1is B. The formula that uses distance,
force, and work is W = F x d. To find out how much work was
done, you must multiply the force by the distance.

r

18. How much work is done in lifting a pumpkin 1.2 meters if the
punpkin weighs 49 newtons?

What are you looking for in this problem?
A. the mas3 of the punmpkin

the amount of work done in lifting the pumpkin
C. the speed of the pumpkin

-

What does this problem tell you?
A. The pumpkin is rolled 1.2 meters.
(g:) The pumpkin is lifted 1.2 meters.
. The pumpkin's mass is 1.2 kilograms.

In this problem, the amount of work done is equal to
A. 49 newtons divided by 1.2 meters
B. the pumpkin's mass divided by 49 newvtocns
Q;E:) 1.2 meters multiplied by 49 newtons

The correct answer is C. The problem gives you distance and

force and asks for work. The formula you should use is W = F x d.

Work is equal to force multiplied by distance.
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19. If 200 joules of work is done and 120 newtons of force is
applied to a large rock, how far will it move?

What are you looking for in this problem
A. the speed of the rock
. the rock's rate of acceleration
(?:) the distance the rock will move

¥hat do you know from reading this problem?

A. the mass of the rock
o~

\B. the amount of work that was done
C. the distance the rock will move

In this problem, the distance the rock will move is equal to
A. the work done multiplied by 120 newtons
Q%;) 200 joules divided by the force applied to the rock
. the acceleration divided by 200 joules

The correct answer is B. The problem gives you work and
force and asks you to find distance. The formula you should use
is W=F xd. Because you are locking for distance (d), it
might be helpful to rewrite the formula as d = W/F. Distance
equals work divided by force.

Does the problem give you enough information for ou to find
the solution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

TUTOR: Listen as your partner reads the problem and decides
whether enough information, too much information, or
just the right amount of information 1s given.
Explanations are given so you can help your partner.

20. How much work 1s dcne in swimming 50 meters in a swimming
pcol?
NOT ENOUGH
The problem needs tc tell the amount of force used.

¢l. 925 joules of work 1s done in carrying a bale of hay. The
bale weighs 185 newtons and has a volume of .336 cubic
meters. How far was the bale carried?

TCO MUCH
The volume of the hay bale is unnecessary.
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22. A student uses 1 newton of force in moving a pencil 1 meter.
How much work does the student do?

JUST RIGHT

Read each problem carefully. Make sure you understand every
word. Ansver the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct ansvers are
circled. Sometimes there will be explanations for ycu
to read to your partner.

23. A crane is lifting construction materials. How high does it
11ft a 1load if 1879 joules of work is done and the load
weighs 817 newtons?

What does this problem ask you to find?
A. the mass of the load
the distance the load was lifted
C. the force applied to the building materials

Which formula will you need?

@& d=WF
B. d=WxTF
C. d=Wzxn

After filling in all the numbers you can, what does the equation
lcok like?
d = 1879 J/817 N

Even though the unit of distance is meters (m), it might not
be clear how you end up with meters 1if you're working with
joules and nevwtons. Remember that the unit of work, joules, is
equal to N x m and that is equal to Kg x mT . The unit of

sec?
force 1s newtons and that equals Kg x m So J/N equals

sec?
Vg % ™2 /secz

hY wme oy

After you cancel out the terms that appear bhoth

Kg x n/sec?

on the top and the bottom of the fractiocn, you're left with n.
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24. In pushing a crate 9 meters, 411 joules of work was done.
What force was applied to the crate?

What dces this problem ask you to find?
A. the rate of acceleration
. the force applied to the crate
C. the crate's mass

Which formulaz will you need?

F=w/d
B. F =4/W
C. F =1W/a

After filling in all the numbers ycu can, what does the equation
look like?
F=1411J/9n

The unit of force is newtons (N), but how do you get from
joules (J) and meters (m) to newtons? Force equals
work/distance or J/m. A joule is equal to N x m. So J/m equals
Nx m/ m When you cancel out the m on both sides of the
fraction, you're left with newtons.
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25. A worker applies a force of
the crate moves 2.1 nmeters.

How far did the crate move?
A. 52 nmeters
2.1 meters
C. 2.1 newtons

How much force was exerted?

D) 52 newtons

B. 52 meters
C. 2.1 newtons

52 newtons to a big crate and
How much work was done?

What does this problem ask you to find?

A. the weight of the crate

the amount of work that was done
C. the distance the crate moved

To solve this problem, you need to know how far the crate moved

and

(:%) the weight of the crate
the mass of the crate

C. the force that the worker applied to the crate

Which formula will you need to solve this problem?

@ F=Vxd
B. W=F=xd
C. W=mzxa

To find the amount of work that was done, you will have to

A. divide
B. decrease

(C.) multiply

2.1 meters by 52 newtons.

After filling 1in all the numbers you can, what does this

equation look like?
W=52Nx2.1n
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A.

D =m/v

FORMULA QUESTIONS

Read each question and circle the correct answer.

TUTOR: Check to see that your partner has the correct answers.

1. What does the m stand for in this formula?
A. nmeter
B. molecule
mass
2. What does the v stand for in this formula?
A. velocity
(%b volume
. Vvoltage
3. What does the D stand for in this formula?
density
B. deceleration
C. distance
4. What is the base unit of measurement for volume?
liter
B. milliliter
C. gram
5. What is the base unit of measurement for mass?
A. grsm
kilogram
C. milliliter
6. What is the base unit of measurement for density?
A. gram/meter (g/m)
(B) kilogram/liter (kg/L)
C. newton/liter (N/L)
7. In this formula, density is shown in teras of

Teasurements?

A. natter and volunme
(B) mass and volume
€. mass and velocity

what two
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D = m/v

8. How would vyou re-arrange this formula to show mass in terms
of volume and density?

A. m=D/v
B m=Dxv
. m=v/D

9. How would you re-arrange this formula to show volume in
terms of density and mass?

A. v=Dxm
. v =D/n
v = n/D

10. Which of the following statements is true? Explain your
answer.
(::) If the volume decreases, then the density will increase.
B. If the volume decreases, then the mass will also
decrease.

C. If the volume increases, then the density will also
increase.

1i. What would happen to the density if the mass decreased and
the volume stayed the same? Explain your answer.
A. The density would stay the same.

The density would decrease.

The density would increase.

12. What would make the value of m get larger? Explain your

answver.
A. If volume and density decreased, the value of m would
increase.

B. If wvolume stayed the same and density increased, the
value of m would increase.

C. 1If density decreased and the volume stayed the same, the
value of m would increase.



B. WORD PROBLEMS

word.

Read each problem carefully. Make sure you understand every
Answer the questions that follow the problenm.

TUTOR:

Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

1. 20 milliliters of a solution has a mass of 45 grams. What
is the density of the solution?

What 1is
A.

@

what is

P

C.

the

volume of the solution?

45 milliliters
20 milliliters
20 grams

the

mass of the solution?

45 grams
20 grams
20 milligrams

2. A bowl
soup 1is
bowl?

What 1is

8
C.

Besides
soup?
A.

\?_;,)
What is
B
C.

the
300
2.2
309

of soup has a mass of 300 grams. The density of the
2.2 grams per milliliter. How much soup 1s in the

mass of the soup in the bowl?
graas

grams

milliliters

mass, what else does this problem tell you about the

its
its
its

the
300
2.2
2.2

temperature
density
volume

density of the soup?
grams

grams per milliliter
grams per liter
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3. 800 milliliters of orange juice has a density of 1.3
grams/milliliter. What is the mass of the orange juice?

What is this problem asking you to find?
A. the density of the juice
QED the mass of the juice
C. the temperature of the juice

To solve this problem, you need to know the density of the juice
and
. the kind of container the juice is in
B the volume of the juice
C. the temperature of the juice

The correct answer is B. You need to know density and
volume to find mass. This problem doesn't say what kind of
container the juice is in or the temperature of juice. These
things won't help you find mass.

4. A bunch of raisins having a mass of 50 grams and a volume of
24 cubic centimeters has what density?

What are you looking for in this problem?
A. the weight of the raisins
the density of the raisins
how many raisins there are

To reach the solution, you need to know
volume and mass
B. mass and temperature
C. weight and mass

The correct answer is A. To find density you need to know
volume and mass. And the problem gives you volume and mass.
The problem doesn't give you temperature or weight, but these
won't help you find density.

5. A solution has a density of 3.1 grams per milliliter. The
mass of the solution is 8 grams.

Which question completes this word problem?

A. What is the weight of the solution?

_B. What is the temperature of the solution?
N C.) What is the volume of the solution?

The correct answer is C. This problem gives you values for
density and mass. There 1s one formula that uses density and
mass: D = m/v. You can use density and mass to find volume,
but not weight or temperature.

91
R
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6. If a bottle of vinegar has a volume of 750 milliliters and a
mass of 730 grams, what is its density?

The mass of the vinegar is
A) 730 grams
- 750 grams
¢. 750 milliliters

The volume of the vinegar 1s
A. 730 grams

., 150 grams
750 milliliters

7. The density of ketchup is 2.3 grams per milliliter. What 1is
the volume of 39 grams of ketchup?

39 grams is
A. the ketchup's mass
B. the ketchup's weight
(EB the ketchup's volume

2.3 grams per milliliter is
ng the density of the ketchup
the mass of the ketchup
¢. the volume of the ketchup

8. 40 milliliters of a solution is in a test tube. The density
of this solution is 1.39 grams per milliliter. What 1is the
mass of the solution in the test tube?

This problem gives you values for
A. density and mass
B. mass and volunme
Q::> volume and density

According to this problem, the volume of the solution in the
test tube is _ _ .

A. 1.39 grams per milliliter
B. 1.39 milliliters

“Egb 40 milliliters
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Fill in the blanks.

TUTOR: Check your partner's answers. The correct answers are

9.

given below,

The paint in a can has a pass of 450 grams. The density is
2.7 grams/milliliters. What is the volume?

10. 8.3 milliliters of a solution has a mass of 10.6 grams.

What is the density of the solution?

Rearrange these parts to make a complete word problem.

TUTOR: Check your partner's answers with the correct answers

11.

12.

given below.

The volume of this solution is

of 4.5 grams/milliliter.

7.8 milliliters.

What is the mass of the solution?
There is a solution with a density

ANSWER: There 1is a solution with a density of 4.5
grams/milliliter. The volume of the solution is 7.8
milliliters. What is the mass of the solution?

of the substance

a substance if 26.2 grams
What is the density of
has a volume of

5.1 milliliters?

ANSWER: VWhat is the density of a substance if 26.2 grams of
the substance has a volume of 5.1 milliliters?

-

<y
-]
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Read the information given and tell what you think the problenm
should ask.

TUTOR: Listen as your partner reads the problem and fills in
the missing question. The answers are printed below.
Your partner's answers don't have to match the printed

answers exactly. When your partner's answer is
different from the printed answer, make sure they mean

the same thing.

13. A carrot has a density of 2.3 grams per milliliter. The
volume of the carrot is 42 milliliters.

What is the mass of the carrot?

14. The juice in a 2 liter bottle has a mass of 2.3 kilograms.

vhat is the density of the juice?

Read each problem carefully. Make sure you understand every
. word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

15. The density of a mud puddle 1is 3.82 grams per milliliter.
vhat is the mass of the mud puddle if its volume 1s 2.6
liters?

What_are you looking for in this problem?
the mass of the mud puddle
B. the volume of the mud puddle
C. the temperature of the mud puddle

Which‘formula will you need?

A.. m = D/v
®m=DXV
C. M= ax?D




16. A solution in a test tube has a volume of 12 milliliters.
If the mass of the solution is 13.3 grams, what is its
density?

What are you looking for in this problem?
. the weight of the solution
(%) the density of the solution
C. the temperature of the solution

Write the formula you will need.
D =m/v

17. what is the density of a glass of juice if 100 milliliters
has a mass of 132 grams?

To find the density of the juice, you will have to divide 132
grams by .
A. the temperature of the juice
B. the mass of the juice
(E) the volume of the juice

The correct answer 1is C. The formula that uses mass,
volume, and density is D = m/v. To find the density, you must
divide the mass by the volume.

18. The jelly in a jar has a density of 2.1 grams per
milliliter. What is the mass of 96 milliliters of jelly?

What does this problem ask you to find?
the mass of 96 milliliters of jelly
B. the volume of a jar of jelly
C. the mass of a jar of jelly

What does this problem tell you?
A the volume of the jar
. the mass of one milliliter of jelly
C. the mass of 96 milliliters of jelly

In this problem, the mass of 96 milliliters of jelly is equal to
A. 96 milliliters divided by the density of the jelly
B. the mass of the whole jar divided by 96
\:z) the jelly's density multiplied by 96 milliliters

The correct answer is C. The problem gives you density and
volume and asks for mass. The formula you should use is D = m/v,
but it might be helpful to think of it as m = D x v. Mass
equals density multiplied by volume.

94
QO

49



19. A bowl of soup has a mass of 350 grams. The soup's density

1s 4.1 grams per milliliter. What is the volume of soup in

the

bowl?

what does this problem ask you to find?

C.

0

C.

In this
A.

The

density
Because

the volume of the bowl of soup
the mass of the soup
the temperature of the soup

What does this problem tell you?

the volume of the soup
the mass of the soup
the temperature of the soup

problem, the volume of the soup is equal to

4.1 grams per milliliter divided by the mass of the soup
350 grams multiplied by the soup's density

the soup's mass divided by 4.1 grams per milliliter

correct answer is C. The problem g¢ives you mass and
and asks for volume. The formula you should use is D =
you're looking for volume, rewrite the formula as v =

Volume equals mass divided by density.

Does

you.
tell

the solution? If not, tell what the problem should have told

the problem give you enough information for you to find

Does the problem give you too much information? 1If so,
any unnecessary information the problem gives.

TUTOR:

20. A
vol
per

Listen as your partner reads the problem and decides
whether enough information, too much information, or
just the right amount of information is given.
Explanations are given so you can help your partner.

can of peaches has a mass of 425 grams. What is the
ume of half a can if the density of peaches 1is 3.8 granms
milliliter?

JUST RIGHT

21. A plg has a mass of 33 kilograms. The pig's volume is 30

1it

ers. What is the pig's density?

JUST RIGHT

{0
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22. Sea water has a density of 1.33 grams per milliliter. It's
boiling point 1is 90° C. What is the mass of sea water?

NOT ENOQUGH & TOO MUCH
This problem does not give you enough information to solve
the probiem. You must have a specified volume of water to find
the mass. However, the problem also gives you unnecessary
information. The boiling point of the water is not necessary.

Read each problem carefully. Make sure you understand every
word. Ansver the questions that follow the problem.

TUTOR: Listen as yoar partner reads each problen. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

23. A bowl of 1ce cream has a density of 2.8 grams per
milliliter. What is the volume of the ice cream if its mass
is 82 grams?

What are you looking for in this problem?
A. the ice cream's density
B. the mass of the ice cream

@ the ice cream's volume

Which formula will you need?

A. v = a/D
. v=mxD
C v =D/m

After filling in all the numbers you can, what does the equation
lock like?
v = 82 q/2.8 g per mL
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24. If a board has a mass of 1.7 kilograms and a volume of 620
milliliters, what is the becard's density?

What are you looking for in this problem?
A. the board's length
the board's density
C. the board's mass

Which formula will you need?

A. D=t xS
@& »=vn
C. D =mn/v

After filling in all the numbers you can, what does the equation
look like?

D =1.7 kg/620 mL
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25. 36 milliliters of a solution has a mass of 39 grams. What
is the solution's density?

What is the volume of the solution?
EE) J6 milliliters
B. 39 grams
C. 39 milliliters

What is the solution's mass?
A. 36 milliliters
g@ 36 grams
C. 39 grums

What _does this problem ask you to find?
(A) the mass of the solution
. the weight of the solution
C. the density of the solution

To solve this problem, you n2ed to know the mass of the solution
and

Q) the volume of the solution
B. the weight of the solutiun
C. the temperature of the solution

Which formula will you need to solve this problem?
A. D=mx a

D=m/ v
D=nxv
To find the solution's density, you will have to 39

grams by 36 milliliters.
A. decrease
@lﬁ!g divide
. multiply

After filling 1in all the numbers vyou can, what does this
equation look like?

D =39 g/ 36 mL




VI. speed = wavelength x frequency

A. FORMULA QUESTIONS

Read each question and circle the correct answer.

TUTOR: Check to see that your partner has the correct answvers.

1. W¥hat is the unit of measurement for wavelength?
. second
@ neter
. kilometer
2. What is the unit of measurement for frequency?
A. se ond

second?
1 cycle/second

3. What ic another name for i cycle/second?

(EE) hertz

. B. sound
C. vibration

4. How would you re-arrange this formula to show wavelength in
terms of speed and freguency?

A. wavelength = fregquency/speed
wavelength = speed x frequency
wavelength = speed/frequency

5. How would vyou re-arrange this formula to show frequency in
éerms of wavelength and speed?

frequency = speed/wavelength
B. frequency = wavelength/speed
C. frequency = speed x wavelength
6. Which of the following statements 1is true? Explain your
answer.
A. If wavelength and frequency decrease, speed will
increase.

B. If wavelength decreases and frequency stays the same,
then speed will increase.

If wavelength increases and frequency stays the same,
then speed will increase.

) 4




speed = wavelength x frequency
7. What would happen to speed 1if wavelength decreased and
frequency stayed the same? Explain your answer.
A. Speed would stay the same.
Speed would decrease.
. Speed would increase.
8. What would make the frequency get larger? Explain your
answer.
C:) If the speed increased and the wavelength stayed the
same, the frequency would get larger.
B. If the speed decreased and the wavelength stayed the
same, the frequency would get larger.
C. 1If the wvwavelength increased and the speed stayed the
same, the frequency wnuld get larger.
9. VWhat would happen to the wavelength if the frequency got

larger and the speed stayed the same? Explain your answer.

A.

C.

Wavelength would stay the same.
Wavelength would decrease.
Wavelength would increase.
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. B. WORD PROBLEMS

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problen.

TUTOR: Listen as your partner vreads each problen. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you
to read to your partner.

1. A television station broadcasts a long tone as part of its
Emergency Broadcast System. If the tone has a frequency of
300 hertz and a wavelength of .5 meters, how fast is the
wave going?

Where does the tone come from?
A. the telephone
(BY) a television station is broadcasting it
. the radio

What is the frequency of the wave?
300 Hz

‘l’ B. .5 Hz
C. .5 meters

Besides frequency, what else does this problem tell you about
the sound?

A. volume
B. speed

(::) wavelength

2. What is the frequency of a sound that mwnoves 410 nmeters a
second and has a wavelength of 6.5 meters?

What 1is the speed of these soundwaves?
A. 63 meters a second
B. 6.5 meters a second

CC>) 410 meters a second

£.5 meters 1is
§3:> the wavelength
the frequency
C. the speed

L
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J. A violin produces a tone with a frequency of 440 hertz. If
the speed of the sound waves is 320 meters per second, what
is the wavelength?

What are you looking for in this problem?
A. the source of the sound

. the amplitude
the wavelength
To solve this problem, you need to know the speed and
the amplitude

the frequency
C. the source of the sound

The correct answer is B. You need to know speed and
frequency. The problem doesn't tell you anything about
amplitude or the source of the sound. There 1s one formula in
this workbook that has to do- with wavelength: speed =
wavelength x frequency.

4. What is the frequency of a sound that has a wavelength of .9
meters and moves at a speed of 287 meters per second?

What does this problem ask you to find?
A. amplitude
frequency
speed

To reach the solution, you need to know
A. wvavelength and amplitude

. amplitude and speed
C.)y speed and wavelength
The correct answer 1is C. The problem asks you to find

frequency. Amplitude won't help you find frequency. To find
frequency, you need to know speed and wavelength.

5. A sound has a frequency of 395 hertz. Its wavelength is .75
meters,

Which question best completes this word problem?
A.) How fast are the soundwaves moving?

How loud is the sound?
C. WVhat is the amplitude of the soundwaves?

The correct answer is A. This problem gives you frequency
and wavelength. There 1is one formula that involves frequency
and wavelength: speed = frequency x wavelength. You «can use

the values given to find speed, but not loudness or amplitude.



6. What 1is the frequency of a horn if . speed of the
soundwaves is 373 meters per second and the wavelength is
1.8 meters?

373 meters per second is the sound's
A. wavelength
speed
frequency

1.8 meters is the sound's
A. amplitude

(B) wavelength
speed

7. A sound has a frequency of 524 hertz and a speed of 389
meters per second. What is the wavelength?

What is the frequency of the sound?
389 meters
524 hertz
C. 524 peters

How fast is the sound moving?
A. 524 meters
B. 389 meters

389 meters per second

8. How fast is a sound going if it has a frequency of 354 hertz
and a wavelength of 3.54 meters?

In 1s problem, you are told that the is 3.54 meters.
wavelength
B. speed

C. frequency

You also know that 354 is the frequency.

A. meters per sz2cond
QBY hertz
. heters
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Fill in the blanks.

TUTOR: Check your partner's answers. The correct answers are
given below.

9. 1If the frequency of a certain sound is 440 hertz and the
wavelength is 1.7 meters, then what is its speed?

16. What is the frequency of a sound if its wavelength is .97
meters and its speed is 385 meters/second?

Rearrange these parts to make a complete word problenm.

TUTOR: Check your partner's answers with the correct answers
given below.

11. If a sound has a frequency of
speed of the wave?
491 hertz and a wavelength of

. what is the
1.75 neters,

ANSWER: If a sound has a frequency of 491 hertz and a
wavelength of 1.75 meters, what is the speed of the wave?

12. 333.3 meters/second aud it has
its speed is
What is the frequency of the sound?
Suppose there is a sound and
a wavelength of 3.3 meters.

ANSWER: Suppose there is a sound and its speed is 333.3
meters/second and it has a wavelength of 3.3 meters. What
is the frequency of the sound?

»p
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Read the information given and tell what you think the problem
should ask.

TUTOR: Listen as your partner reads the problem and fills in the
missing question. The ansvwers are printed below. Your
partner's answers don't have to match the printed answers
exactly. When your partner's answer is different from the
printed answer, make sure they mean the same thing.

13. A car's horn has a frequency of 640 hertz. When the horn is
sounded, the waves move at a speed of 381 meters per second.

What is the wavelength?

14. A sound has a speed of 388 meters per second and a wavelength of
2.5 meters. '

What is the frequency of the sound?

Read each problem carefully. Make sure you understand every
. word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help him/her

answer the questions. The correct answers are circled.
Sometimes there will be explanations for you to read to your
partner.

15. A flute plays a sound with a frequency of 330 hertz. The
wavelength is .8 meters. What is the speed of the sound waves?

What does this problem ask you to find?
A. the volume of the sound
the speed of the sound waves
C. the frequency of the sound

Which formula will you need?
A. speed = 4/t

. speed = frequency/wavelength
<) speed wavelength x frequency

H u n




16. Wwhen a drum is banged, the wavelength of the sound waves is 1.68
meters. What is the frequency of the sound if the speed of the
soundwaves is 388 meters per second?

what does this problem ask you to find?

frequency
B. amplitude
C. speed

Write the formula you will need.
frequency = speed/wavelength

17. If a sound has a frequency of 603 hertz and a speed of 412 meters
per second, what is the wavelength?

To find the wavelength, you will have to the speed by 603

&
divide

B. decrease
C. mnultiply

The correct answer is A. The formula that involves frequency,
speed, and wavelength is speed = wavelength x frequency. This is
equal to wavelength = speed/frequency. To find the wavelength, you
must divide the speed by the frequency.

18. A singer sings a note with a frequency of 494 hertz. The speed
is 385 meters per second. What is the wavelength?

What does this problem ask you to find?
the speed of the sound

the wavelength of the sound wave
the amplitude of the sound

)

What do you know about this problem?

the frequency is 385 hertz

the speed is 385 meters per second
the wavelength is .08 neters

In problem, the wavelength is equal to

the speed of the soundwaves divided by 494 hert:z
the frequency divided by 385 meters per second
the speed of the soundwaves divided by 385 hert:z

A

The correct answer is A. The problem gives you frequency and

speed and asks for wavelength. The formula you should use is
speed = wavelength x frequency. Because you're looking for
wavelength, it might be helpful to rewrite this formula as
wavelength = speed/frequency. Wavelength is equal to the speed

divided by the frequency.
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19. What 1is the frequency of a sound that moves 339 meters in a
second and has a wavelength of 1.36 meters?

What-are you looking for in this problem?
A the frequency
B. the amplitude
C. the wavelength

After reading this problem, what do you know?
A. the speed 1s 339 miles an hour
B. the speed is 1.36 meters a second
(::) the speed 1is 339 meters a second

In this problem, the frequency is equal to
A. 1.36 meters times 339 meters per second
B. the amplitude divided by 1.36 meters
(::2 339 meters per second divided by the wavelength

The correct answer 1s C. The problem gives you speed and
wavelength and asks for frequency. The formula you should use is
speed = wavelength x frequency. Because you're looking for

frequency, rewrite this formula as frequency = speed/wavelength.
Frequency equals speed divided by wavelength.
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Does the problem give you enough information for you to find
the solution? 1If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

TUTOR: Listen as your partner reads the problem and decides whether
enough information, too much information, or just the right
amount of information is given. Explanations are given so
you can help your partner.

20. What is the frequency of a train whistle if the wavelength is .88
neter?

NOT ENOUGH
The problem needs to give the speed of the sound waves.

21. The frequency of the school bell that rings every 50 minutes is
524 hertz. The wavelength is 1.5 meters and the amplitude is .8
meters. What is the speed?

TOO MUCH
. You don't need to know how often the bell rings or the amplitude
of the sound waves.

22. An x-ray travels at a speed of 200 m/sec. It has a wavelangth of
.5 m. What is the frequency?

JUST RIGHT




Read each problem carefully. Make sure yod understand every
word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help him/her

answer the questions. The correct answers are circled.
Sometimes there will be explanations for you to read to your
partner.

23. The frequency of a whistle is 612 hertz. If the speed of the
sound waves is 399 meters per second, vhat is the wavelength?

What does this problem ask you to find?
A. the speed of the soundwaves
@ the wavelength of the soundwaves
the frequency of the soundwaves

Which formula will you need?

A. wavelength = speed x frequency
(B) wavelength = speed/frequency
. wavelength = frequency x amplitude

After filling in all the numbers you can, what does the equation look
-like?
wavelength = 399 m per s/612 Hz

24. How fast does the sound of a car's squeaking brakes travel if the

frequency of the sound is 708 hz and the wavelength is 1.3
meters?

what does this problem ask you to find?
. the volume of the sound
C%) the speed of the soundwaves
C. the speed of the car

Which formula will you need?
A. speed = distance/time

. speed = wavelength/frequency
speed = frequency x wavelength

After filling in all the numbers you can, what does the equation look
like?
speed = 708 hz x 1.3 m




25. A musical instrument makes a sound that has a frequency of 440

hertz and a wavelength of .86 neters. How fast is the wave
going?

Vhat is the frequency of the sound?
.86 meters
.86 hertz

A.
B.
@ 440 hertz

what is the wavelength?
. 440 hertz
.86 hertz

A
B.
C:) .86 meters

What dces this problem ask you to find?
A. the volume of the sound
((B) the speed of the wave
the frequency of the sound

To solve this problem, you need to know the wavelength and the

A. amplitude
volume
frequency

Which formula will you need to solve this problem?
4. speed = wavelength x frequency
speed = wavelength / frequency
speed = wavelength x amplitude

To find the ' ive's speed, you will have to .86 meters
by 440 hertz.

A. 1increase
. divide
multiply

After filling in all the numbers you can, what does this squation
look like?

speed = .86 m x 440 Hz




VII. I=V/R

A. FORMULA QUESTIONS

LRead each question and circle the correct answer.

TUTOR: Check to see .hat your partner has the correct

1. what does the R stand for in this formula?
A. radiation
resistance
C. rate

2. at does the V stand for in this formula?

Wh

CZ) voltage
B. volume
C. velocity

3. What does the I stand for in this formula?
A. inertia

. Celsius
current
What is the unit of measurement for voltage?
A. watt

volt
C. ohm

4.

5. What is the unit of measurement for resistance?
A. watt

. volt
ohm
6. What is the unit of measurement for current?
A. ohm (Q)

By volts/ohm (V/Q)
volts/meter (V/m)

7. What is another name for volts/ohm?

A. watt
0 ampere

C. electricity

answvers.

8. What two measurements define current in this formula?

resistance and voltage
B. voltage and rate
C. wvolume and resistance
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I=V/R

9. How would you re-arrange this formula to show resistance in terms
current and voltage?

R =V/I
B. R=1/V
C. R=VxI

10. How would you re-arrange this formula tc show voltage in terms of
current and resistance?

(:éj vV =1I/R
V=IXR
C. V=R/I

11. Which of the following statements is true? Explain your answer.

. .. the voltage increases, then the current will decrease.
If the voltage increases, then the current will also
increase.

C. If the voltage increases, then the resistance will decrease.

12. What would make the value of I get larger? Explain your answer.
(A If the resistance got smaller and the voltage stayed the
same, then the value of I would get larger.
B. If the voltage got smaller and the resistance stayed the
same, then the value of I would get larger.
C. If the resistance got larger and the voltage stayed the sane,
then the value of I would get larger.

13. What happens to V when I increases and R stays the same? Explain
your answer.

A. V stays the same.

V decreases.
V increases.

L
4
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68
B. WORD PROBLEMS

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

TUTOR: Listen as your partner reads each problem. Then help him/her

answer the questions. The correct answers are circled.
Sometimes there will be explanations for you to read to your
partner.

1. What is the current through a resistance of 10 ohms when a 24
volt bhattery is used?

10 ohms
24 volts
C. 2.4 amperes

What is the resistance of the conductor?
< A)

What does this problem say about the battery?
. The problem mentions the battery’s mass.
(:%) The problem mentions the battery's voltage.
C. The problem menticns the battery's resistance.

2. If a current running through a conductor is .86 amperes and a 12
volt battery is used, what is the resistance of the conductor?
What is the voltage of the battery?
® 12 volts
B. .86 volts
C. 12.86 volts

what 1s the current?
A. 12 amperes

. .36 volts
.) .86 amperes

3. Wwhat is the voltage of the battery if a current of 1.5 amperes
passes through a conductor with a resistance of 11 ohms?

the battery's voltage
5. the battery's mass
C. the battery’'s resistance

whai is this problem asking you to find?



To lve this problem, you need to know resistance and
current
B. speed
C. the mass of the battery
The correct answer is A. You need to know resistance and current
in order to find voltage. The problem doesn't give you speed or the
mass of the battery, but these things won't help you find voltage.

4. If a current of 1.3 amperes passes through a conductor and a 9
volt battery is used, what is the resistance of the conductor?

What _are you looking for in thkis problem?

resistance
B. voltage
C. speed

To reach the solution, vou need to know
A. voltage and speed

current and voltage

C. current and mass

The correct answer is B, To find vresistance you need to know
current and voltage. The problem gives you values for current and
voltage. The problem doesn't give you values for speed or mass, but
these things won't help you find resistance.

5. A conductor has a resistance of 50 ohms. A 9 volt Dbattery is
used.

. What is the mass of the battery?
What current passes through the conductor?

What is the speed of the current?

The correct answer 1is B. This problem gives you values for
resistance and voltage. There is one formula that uses resistance
and voltage: I = V/R. Current is the missing value. You can use

resistance and voltage to find current, but not mass or speed.
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What is the potential difference if a conductor's resistance is
95 ohms and a current of 4.7 amperes passes through that
conductor?

The Eesistance of the conductor is

95 ohnms
B. 4.7 ohns
C. 47 ohms

4.7 amperes is the
A. speed

. resistance
CJY current

7. If a current of 7.77 amperes passes through a conductor and the
potential difference 1is 24 volts, what 1is the conductor's
resistance?

¥hat is the current?
A. 24 volts

. 44 amperes
7.77 amperes

What is the potential difference?

24 volts

24 amperes
« 1.77 volts

8. What current passes through a conductor with a resistance of 10
ohms and a potential difference of 12.3 volts?

Wh do you know from reading this problem?
éﬁ;} potential difference and resistance
B. resistance and current
C current and potential difference

This problem tells you that the resistance is
A. 12.3 ohms

. 12.3 volts
10 ohms

10



Fill in the blanks.

TUTCR: Check your partner's answers. The correct answers are given

10.

below,

What is the current running through a conductor if a 12 volt
battery is used and the resistance is 12 ohms?

A current of .35 amperes passes through a conductor with a
resistance of 80 ohms. What is the voltade of the battery used?

Rearrange these parts to make a complete word problenm.

TUTOR: Check your partner's answers with the correct answers given

11.

12.

below.

vhat is the resistance of the conductor?
through a conductor.

if a 12 volt battery is used,

There is a current

of .8 amperes running

ANSVER: There 1is a current of .8 amperes running through a
conductor. If a 12 volt battery is used, what 1is the resistance
of the conductor?

if there is a current

of 1.2 amperes?

What is the voltage of the battery
a resistance of 120 ohms.

A conductor has

ANSWER: A conductor has a resistance of 120 ohms. What is the
voltage of the battery if there is a current of 1.2 amperes?

r
A
—
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Read the information given and tell what you think the problem
should ask.

TUTOR: Listen as your partner reads the problem and £illes in the

missing question. The answers are printed pelow.
partner's answers don't ."ve to match the printed answers
exactly. When your p« . ''s answer 1is different from the
printed answer, make sure - mean the same thing.

13. A conductor has a resistance of 25 ohms. A current of 1.6
amperes passes through this conductor.

Vhat 1s the voltage of the battery?

14. A current of .49 amperes passes through a conductor. A 24
volt battery is being used.

Vhat is the resistance of the conductor?

Read each problem carefully. Make sure you understand every
word. Ansvwer the questions that follow the problem.

TUTOR: Listen as your partner reads each problen. Then help
him/her answer the questions. The <correct answers are
circled. Sometimes there will be explanations for you to
read to your partner.

15. What 1s the «current passing through a conductor if the
r2sistance of the conductor is 77 ohms and the potential
difference 1s 8.5 volts?

What are you looking for in this problem?

A. voltage
current

C. mass

Whigh. formula will you need?
(A) I = v/R

B. I VxR
c. I mx P

oo

o
o
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16. What 1is the resistance of a conductor if the potentiai
difference is 11 volts and 5.3 amperes of current passes
through the conductor?

what are you looking for in this problen?
A. the potential difference

. the conductor's mass
the conductor's resistance
Write the formula you will need.
R = V/I

17. A current of 7.9 anmnperes passes through a conductor with a
resistance of 30 ohms. What is the potential difference?

To find the potential difference, you will have to

30 s by 7.9 amperes.
szs multiply

B. increase

C. divide

The correct answer 1is A. The formula that uses current,
resistance, and potential difference (voltage) is I = V/R. Since
you are looking for potential difference, it might be helpful to
write the formula as V = R x 1I. To find potential difference,
you must multiply the resistance by the current.

18. What is the resistance of a conductor when a 9 volt battery
is used and a current of 2.5 amperes passes through the
conductor?

What are you looking for in this problenm?
A the mass of the battery
B. the resistance of the battery
(::) the resistance of the conductor

What do you know from reading this problem?
the battery's current
the battery's voltage
the speed of the current

A
C
In this problem, the resistance of the conductor is equal to
o 9 volts divided by 2.5 amperes
“B. the current multiplied by 9 volts
C 2.5 amperes divided by the vcltage
The correct answer is A. The problem gives you voltage and
current and acks for resistance. The formula you should use is
I = V/R. Berause you're looking for resistance, it might be
helpful to rewrite the fornaula as R = V/I. Resistance equals
voltage divided by current.

83
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19. What current passes through a conductor with a resistance of
25 ohms if the potential difference is 15 volts?

What does this problem ask you to find?
A. the potential difference
the current
C. the mass of the conductor

What information does chis problem give you?
the resistance is 25 ohms
B. the resistance is 15 ohms

C. the potential difference is 85 volts

In this problem, the current is equal to
A. the resistance divided by 15 volts
B. the potential difference multiplied by 25 ohms
(D 15 volts divided by 25 ohns

The correct answer is C. The problem gives you resistance
and potential difference (voltage) and asks for curreut. The
formula you should use is I=V/R. The current (I) is equal to the
voltage divided by the resistance.
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Does the problem give you enough information for you to find
the solution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

TUTOR: Listen as your partner reads the problem and decides

20.

21.

22.

whether enough information, too much information. or just
the right amount of information is given. Explanations
are given so you can help your partner.

What is the resistance of a conductor if the potential
difference is 60 volts?

NOT ENOUGH
You need to know the current in the conductor.
What 1s the potential daifferenc? 1if the current is 4.3
amperes and the resistance of the conductor is 60 ohms?
JUST RIGHT
A 60 foot wire with a resistance of 100 ohms is carrying a

current of 10 amperes. What is the potential difference?

TOOC MUCH
You don't need to know the length of the wire.

&8O
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problenm.

TUTOR: Listen as your partner :reads each problem. Then help
him/her answer the questions. The correct answers are
circled. Sometimes there will be explanations for you to
read to your partner.

23. The resistance onf a conductor is 120 ohnms. The potential
difference is 24 volts. How much current passes through the
conductor?

What are you looking for in this problem?
A. speed

. resistance
current

Which formula will you need?

. I =V/R
I1 =V xR
C. I =axyV
. After filling in all the numbers you can, what does the equation

look like?
I = 24 Vv/120 Q

24. A current of 8.4 amperes passes through a conductor. If the
resistance of the conductor is 80 ohms, what is the potential
difference?

what are you looking for in this problem?
(:§> the potential difference
speed
C. resistance

which formula will you need?

Y=1I2zxR
B. VvV =1I/R
C. V=Fx1

After filling in all the numbers you can, what does the equation
1cok like?

vV =8.4A % 8002

~
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25. What 1s the current through a resistance of 5 ohms wlien an 8
volt battery is used?

What is the resistance?

A. 8 ohms
5 ohns
C. 5 volts
What is the battery's voltage?
A. 5 volts
(B 8 volts
C. 8 ohms

What does this problem ask you to find?

@ current

B. resistance
C. mass
To solve this problem, you need to know the resistance and
. the battery's current
t) the battery's voltage
C

the battery's mass

Which formula will you need to solve this problenm?
4 A.! I =V/R
. I =VxR
C. I=mxR
To find the current, you will have to 8 volts by 5
ochms.
A. nmultiply

B. decrease
CE), divide

After filling in all the numbers you can, what does this equation
look like?
I =8Vv/52Q

17
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I.

MEASUREMENT

Matching

1.

2.

3.

Match each symbol

o X 8 awn

length

mass

time
current
temperature
volume

Match zach prefix

nega-
kilo-
hazto-
deka-
deci-
centl-
m1lli-
nicro-

on the left to the prefix that it stands for.

milli-
centi-
kilo-
mega-
hecto-
deci-
deka-
micro-

Match each type of measurement cn the left with its base unit.

kilogram
Kelvin
meter
second
ampere
liter

on the left with 1ts nultiplier.

100

.001

1000
1,000 000
.01
.000001

10

oy
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o 4. Match each unit on the left with its symbol.

millimeter m
centimeter ng
meter nL
kilometer km
milliliter nm
liter g
ailligram kg
granm ¢m
kilogram L

5. Match each type of measurement on the left with its unit.

enargy newton (N)
force volt (V)
frequency joule (J)
potential difference hertz (Hz)
resistance ohm (Q)
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MEASUREMENT

Conversion from one unit to another

To convert from one unit to another in the metric systenm, you need to krow base
units and what the prefixes mean. The base units are standard units. Other
units are described in terms of base units. MNost base units have no prefix.
\The excepticn to this rule is "kilogram." You might expect "gram" to be the
base unit for mass because it has no prefix.) The prefixes tell you how a unit
compares with a base unit. For example, a milliliter i1¢ one thousandth as big
as a liter. The milli- part means "one thousandth."” So to make a liter, you
would need one thcusand milliliters.

Herz arz some examples of conversion in the metric system.

A. 111 meters is how many kilometers?
"Kilo~" means "a thousand"; one kilometer is a thousand times bigger than
a meter. Another way to say this 1s one meter 1s one thousandth as big as
a kilometer. So to get the answer, multiply 111 meters by c¢ne thousandth
(.001). You get .111 Km.

B. 38 centimeters is how many decimeters?
"Centi~" means "a hundredth"” and "deci-" means "a tenth." So a centimeter
s 3 hundredth as big as a meter and a decimeter is a tenth as big as a
meter. That means a decimeter is ten times bigger than a centimerer. Or
you could say that a centimeter is one tenth the size of a decimeter.
to get the answer, multiply 38 <centimeters by one tenth (.1). You ge¢.
3.8 decimeters.

]

.09% liters is how many millilirters?
"M111l1i-" means "one thcusandth." That meains a milliliter 1s equal to one

thousandth of a liter,. So if it takes a thousand milliliters to make a
liver, aultiply .092 by a thousand to get the answer. The answer 1is
32 nL.



54

MEASUREMENT

Restate the following measurements in the given units.

6. 4 centimeters = __  meters.

7. .18 meters = __ millimeters.

8. 3010 millimeters =  centimeters.
9. 7.5 meters = __ centimeters.

10. 222 centineters = millimeters.
11. 46 millimeters = _ meters.

12. 71.3 centimeters = _ = nmeters.
13. 4900 millimeters = meters.

14. 5 liters =  milliliters.

15. 60.7 milliliters = liters.
16. 840 milliliters = __ 1liters.

17. .039 liters

il

mi1lliliters.

13. 95 grams =  kiloqgrams.

19, .058 kilograms = _ milligrams,

20, 67 milligrams = grams.

21. 8.1 kilograms = grams.

2. 32 grans = milligrams.

23. 7400 =milligrans = . kilcgrams.

24. 290 grams = _ kilograms.

5. 554,321 zilligrams = _ xiloyrams.

33
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MEASUREMENT

Converting from Celsius to Kelvin.

Converting from Celsius (or Centigrade) to Kelvin is very easy.
Temperatures on the Kelvin scale are 273 degrees hotter than

temperatures on the Celsius scale. So 27 degrees Celsius is 300
Kelvin.

27. 1If the temperature of a solution 1s 65° (, what 1is its
temperature on the Kelvin scale?

A. 208 K
B. 338K
C. 65 K
28. If the temperature outside 1is 296 K, what 1is the

temperature on the Celsius scale?

A. 23° ¢
B. 569° C
C. 55°¢C

95
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II. S =4/t

A. FORMULA PROBLEXMS

Read each question and circle the correct answer.

1. What does the d stand for in this formula?
A. distance

density

deceleration

Cy 2

[ g
.

What does the t stand for in this formula?
A. temperature
B. time
C. theory

3. What does the S stand for in this formula?
A. specific heat
"B. speed
C. standard

4. ~“hat is the base unit of nmeasurement for distance?
A, kilometer

meter

centimeter

(1 oo

5. What is the base unit of measurement for time?
A. second
3. hour
C. mlnute

t. What 1s the base unit of neasurement for speed?
A. kilometer/second (km/sac)
meter/second {(m/sec)

. -~ - a7 / I - Y
reter/second? {(m/s-ct)

[ v o)
. '

In this tormula. speed 1is shown 1in teras of what twe
leasurements?

A. dens.ty and time

B. wvelocity and distance

-~

7. distance and tine

Sé



8.

10.

11.

12.

s = d/t |

N ———

How would you re-arrange this formula to show time in terms
of speed and distance?

A. t = 4d/s
B. t=4dxS
C. t=4d+S5§

How would you re-arrange this formula to show distance in
terms of speed and time?

A. d=¢t + 8§
B. d = 8§/t
C. d=¢tx $§

Which of the following statements is true? Explain your

answver.

A. If the distance 1increases, then the speed will also
increase.

B. If the distance increases, then the time will also
increase.

C. If the speed increasec but the distance stays the same,
then the time will increase.

What would make the value of § get bigger? Explain your
answer,

A. t would have to get bigger as d stayed the sanme.

B. d would have to get smaller as t stayed the same.

C. d would have to get bigger as t stayed the same.

What will happen tc the speed 1if the time gets bigger and
bigger? Explain your answer.

A. The speed will stay the same.

B. The speed will decrease.

€. The speed will increase.

Jo
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B.

WORD PROBLEMS 4

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

How

How

ro

An airplane flew 2000 Xxilometers in 5 hours. How fast was
the airplane flying?

many kilometers did the air~lane fly?

A. 5 knm
B. 2000 km
C. 2005 km

long did it take the airplane to fly 2000 kilometers?
A. 5 hours

B. 2000 hours

C. 400 hours

How long vill it take a car to go from Washington, DC to Los
Angeles if the two cities are 3000 miles apart and the car's
average speed is 40 miles per hour? :

40 miles per hour is the car's

How

How

.  maximum speed
constant speed
. average spead

2 e
+

far is it from Washington to Los Angeles?
A. 40 miles

3000 milzs

1500 miles

T U
P

far must the car travel?
A. 40 niles

3000 miles

. 1500 miles

T
»
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3. A dog 1is walking down the street at a speed of 3.5 miles per
hour. If the dog vaiks at this pace for 1.5 hours., how far
will it walk?

What are you looking for in this probiem?
A. the time it will take the dog to walk 3.5 milzs
B. the distance the dog will walk in 1.5 hours
C the dog's average speed

To solve this problem, you need to know the dog's speed and
A. how many hours the dog will walk
B. where the dog started
C. where the dog is going

4. A subway train travels at a speed of 45 miles per hour. How
long will it take the subway train to travel 12 miles?

What does this problem ask you to find?
A. the rate of acceleration of the subway train
B. the subway train's destination
C. the time it takes the subway train to travel 12 miles

.o reach the solution, you need to know
A. distance and acceleration
B. speed and distance
€. mass and distance

Jd5
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S10

A boat sails from one island to another. The two islands
are 11 miles apart and it takes the boat 1.2 hours to get
from one to the other.

Which question best completes this word problem?

A. What is the boat's average speed?
B. What 1s the boat's maximum speed?
C. How long was the boat sailing?

€. A camel walks through the desert at a speed of 5 miles an
hour. How long will it take the camel to walk 17 miles?
How fast does the camel walk?
A. 17 miles per hour
B. 5 miles per hour
C. 10 miles per hour
How far will the camel walk?
A. 17 miles
B. 5 miles
C. 10 miles
7. The distance between Little Rock and Omaha 1s 944
kilometers. How fast wculd a car have to travel to get from
Omaha to Little Rock in 12 hours?
944 kilometers 1is
A. the distance from Omaha
B. the distance from Omaha to Little Rock
C. the distance from Little Rock to Omaha and back
How long will 1t take the car to drive from Omaha to Little
Rock?

A. 944 hours
B. 24 hours
C. 12 hours



8. A greyhound runs 2.4 Xkilometers in 2.33 minutes. What is
the dog's average speed?

This problem asks you to find how fast the greyhound runs. From
the information given 1in the problem, you already know the
greyhound runs .

A. all day lang

B. 2.4 kilometers

C. 2.33 kilometers

You also know from the problem that the greyhound runs 2.4
kilometers .

A. every 5 minutes
B. in 2.33 minutes
C. 1in 2.33 hours

Fill in the blanks.

9. A horse is rinning 25 miles an hour. How far will it
in 15 minutes?

10. Every 6 hours a weed grows another centimeter. How
will it take for the _ to grow 8 centimeters?

Rearrange these parts to make a complete word problem.

11. A snake slithers at a rate of
will it take the snake to slither
How long
3 miles/hour.
4.5 miles?

12. It takes a person 3.5 hours
to walk along a trail
At what speed 1is
that 1s 7.2 miles long.
the person walking?

S11



Read the inforration given and tell what you think the problem
should ask.

13. A train travels at an average speed of 110 miles per hour.
The train 1s going from Washington to Baltimore. The two
cities are 55 miles apart.

14. A jogger runs 5 miles every morning. It takes the jogger 57
minutes to complete this workout.

1o}
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Read cach problem carefully. Make sure you understand every
word. Ansvwer the questions that follow the problem.

15. A balloon {loats .411 kilometers in .24 hours. What is the
balloon's speed?

What does this problem ask you to find?
A. the balloon's speed
B. the acceleration of the balloon
C. the balloon's mass

Which formula will you need?

B. S=t/d
C. W=Fxd

16. A car 13 travelling the 606.4 kilometers from Los Angeles to
San Francisco. If the car's average speed 1s 66 kilometers
per hour, now long will the trip take?

What does this problem ask you to find?
A. the car's maximum speed
B. the time the trip will take
C. the car's average speed

Wwrite the formula you will need.

17. A steambcat traveled down a river that was 21.8 kilometers
ilong in 1.4 hours. Wwhat was the steamboat's average speed?

To find the steamboat's average speed, you will have to
the distance by 1.4 hours.

A. nultiplyv

B. 1increase

C. adivide

$13



18. A raft 1is flecating down a river that flows at a rate of 16
miles an hour. How long will it take the raft to travel 3.2
miles?

What are you looking for in this problen?
A. the speed of the river
B. the time it will take the raft to travel 3.2 miles
C. the distance the raft will travel in 1 hour.

Wwhat information does this problem give you?
A. the speed of the river is 16 miles/hour
B. the speed of the river is 3.2 miles/hour
C. the raft will travel 16 miles

In this problem, the time it wi1ll take the raft to travel 3.2
miles 1is equal to
A. the speed of the river multiplied by 3.2 miles
B. the distance the raft will travel in one hour multiplied
by the speed of the raft
C. 3.2 miles divided by the speed of the river

19. How long will it take a car to go from Duluth to Minneapolis
1f the car's average speed 1s 38 miles an hour and the
cities are 175 miles apart?

what ar2 you looking for in this problem?
A. the car's maximum speed
B. the time 1t will take the car to travel 175 miles
C. the distdnce the car will travel in one hour

What does this problem tell you?
A. the distance the car will travel
B. how lcng the car will travel
C. the car's maximum speed

In this problem, the time it will take the car to travel 175
miles 1s equal to

A. 75 miles divided by the speed

B. 38 miles an hour divided by the distance

C. the speed times 175 miles

10y
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Does the problem give you enough information for you to find
the solution? If not, tell what the problem should have told
you. Does the problem give you toc much information? If so,
tell any unnecessary information the problem gives.

20. A bird is flying at a speed of 47 kilometers per hour. if
it flies for 3.6 hours, how far will it fly?

«1. A marathon runner 1is running from Washington, D.C. to
Baltimore. It takes him 5 hours to reach Baltimore. How
far 1s it from Washington, D.C. to Baltimore?

22. A skier weighing 70 kilograms is skiing at a speed of 60
miles an nour. How long will it t:ke the skier to ski 2
miles?

23. A space ship is flying at a speed of 1 million miles a day.
The Martians plan to reach their destination in 30 days.
How far will the space ship fly in that time?
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Read each problem carefully. Make sure you understand every
word. Ansver the questions that follow the problenm.

24. A snake slithers around for .6 hours. In that time, the
snake slithers 6.7 kilometers. How fast 1s the snake
slithering?

What does this problem ask you to find?
A. how far the snake slithered
B. the snake's speed
€. the snake's mass

Which eguation will you need?

A. S =4/t
B. §=dxt
C. §=1¢t/d

After filling in all the numbers you can, what does the equation
look like?

25. If two people row a boat for 1.3 hours and have an average
speed of 7.1 kilometers per hovr, how far will they travel?

What does this problem ask you to find?
A. the distance the boat will travel
B. the average specd of the boat
C. the boat's nass

“hich formula will you need?

A. d =mx a
B. d=t/§
C. d =8 =xt¢t

After filling 1in all the numbers you can, what does the equation
look like?
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26. A rocket ship moves 7000 kilometers through space 1in 2
seconds. How fast is the rocket moving?

How far did the rocket fly?
A. 7000 meters
B. 7000 kilometers
C. 2 seconds

How long did it take the rocket to travel 7000 kilometers?
A. 7 meters
B. 7 seconds
€. 2 seconds

What does this problem ask you to find?
A. The speed of the rocket
B. How far the rocket flew
C. How long the rocket flew

To solve this problem, you need to know how far the rocket moved
and .

A. the distance the rocket f_ew

B. the size of the rocket

C. how lorg the rocket moved

Whicu formula will you need to solve this problem?

A. t =5 x4d
B. s =4d/t
C. W=F=xd

To find the rocket's speed, you will have to __

7000 kilometers by 2 seconds.
A. decrease
B. divide
C. multiply

After filling 1in all the numbers you can, what does the equation
lock like?

10§
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III.

A.

FORMULA QUESTIONS

(Read each question and circle the correct ansver.

What doées the m stand for in this formula?
A. meter

B. nmass

. magnetism

What does the a stand for in this formula?
A. acceleration

B. ampere

C. alpha

What does the F stand for in this formula?
A. force

B. formula

C. frequency

Jhat 1is the base unit of measurement for mass?
A. gram (g)

5. milliliter (mL)

C. kilogram (kg)

What 1s the base unit of measurement for acceleration?
A. meter/second? (m/sec?)

B. meter/second (m/sec)

C. meter (m)

Wwhat 1s the unit of measurement for force?
A. meter/second? (m/sec?)

B. Kkilogram x meter/sec® (kg X m/sec?)
C. kilogram x metar/sec (kg x m/sec)

What is another name for 1 kg x 1 n/sec??
A. work

B. newton

C. rate

107
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8. In this formula, force 1is shown 1n terms of what two
measurements?
A. meter and acceleration
B. acceleration and mass
C. work and nmass

9. How would vyou re-arrange this formula to show acceleration
in terms of mass and force?

a = F/m

a = n/F

C. a=mxF

o s

10. How would you re-arrange this formula tc show mass in terms
of force and acceleration?

. A. 1= a/F
B. m=F x a
C. n=F/a

11. Which of the following statements is true? Explain your

answer.
A. If the mass increases, then the acceleration will alsc
. increase.

B. If the mass increases, then the force will get bigger.
C. If the mass increases, then the force will decrease.

12. What will happen to the accelieration if the mass decreases
and the force stays the same? ExXplain your answer.
A. The 1icceleration will stay the same.
8. The acceleration will decrease.
C. The azceleration will increase.

13. What would make the value of F get smaller? Explain your
answer.
A. If o and a increassd, F would get smaller.
B. If m decreased and a stayed the same, F would get

smaller.
C. If 31 increased and 1 stayed the same. F would get
smaller.
Q 1 U b
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. B. WORD PROBLEMS

Read each problem carefully. Make sure you undarstand every
word. Answer the questions that follow the problen.

1. A tennis player hits a tennis ball with a force of 80
newtons. The ball weighs 50 grams. How fast will the
tennis ball accelerate?

How auch does the ball weigh?
A. 80 grams
B. 50 grams
C. 50 kilograms

What forcez does the tennis player hit the ball with?
A. 50 newtons
B. 80 joules
C. 80 newtons

2. If a book has a mass of 1.2 kilograms and is accelerated at
the rate of 2 meters per second each second, how much force

. acted on it?

What 41d the force act on?
A. a book
B. a meter
C. a kilogram

At what rate did the book accelerate?
A. 1.2 meters/sec*
B. 2 meters/sec?
C. 2 meters

1.2 kilograms is the bocok's
A density
B. nass
C forca
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3. A force of 360 newtons 1s applied in accelerating a load of
bricks at a rate of 3 meters per second each second. Vhat
1s the mass of the load cof bricks?

What are you looking for in this problem?
A. the mass of one brick
B. the mass of the load of bricks
C. the number of bricks in the load

To solve this problem, you need tc know the force used and
A. the mass of one brick
B. the distance traveled by the load of bricks
C. the acceleration of the load of bricks

4. A child weighing 15 kilograms is sitting on a swing. If the
child is pushed with a force of 32 newtons, what 1s the rate
of ac'eleration?

what are you looking for in this problem?
A. the distance the child will travel
B. the rate of acceleration
C the amount of work done

To reach the solution, you need to know
A. mass and force
B. distance and force
C. distance and speed

5. A lorce of 80 newtons is applied to an object with a mass of
25 kilogrars.

¥Yhich question best completes this word precblem?
A. How far will the object travel?

B. At what rate will the object accelerate?

C. How much work is done?
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6. A loaf of bread with a mass of 624 grams accelerates at a
rate of 1.21 meters per second each second. How much force
was applied to the loaf of bread?

What is the rate of acceleration?
A. 1.1 neters
B. 1.21 meters )
C. 1.21 meters per second squared

What is the mass of the loaf of bread?
A. 624 grams
B. 1.21 grams
C. 320 grams

7. A construction worker pushes a block with a force of 366
newtons. If the block has a mass of 204 kilograms, at what
rate will the block accelerate?

366 newtons is
A. the weight of the block
B. the force applied to the block
C. the block's rate of acceleration

204 kilograms 1is
A. the block's mass
B. the block's volume
C. the force applied to the block

8. A force of 32 newtons is applied in moving a bed with a mass
of 55 kilograms. At what rate does the bed accelerate?

From the information given in this problem you know that a force
of __1s applied in moving a bed.

A. 32 newtons

B. 32 joules

C. 4 meters per second

You also know that the bed had a mass of
32 newtons

32 kilogranms

55 kilograms

(@I v o B 2]
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Fill in the blanks.

9. A force of 105 1s applied to a crate. The crate has
a mass of 6 kilograms. At what will it accelerate?
10. A chair with a of 6 kilograms is at a rate

of 2 meters per second squared. How many newtons of
were applied to the chair?

Rearrange these parts to make a complete word problen.

11. will the object accelerate?
7ith a mass of 11.1 kilograms,
If a force of 111 newtons
at what rate
is applied to an object

12. acted on 1it?
of 1.6 kilograms accelerates
A ball with a mass
at a rate ~f 2.3 meters/seccnd<.
dow much force

@
ek
{ama
4 %)




. Read the information given and tell what you think the problem
should ask.

13. A stack of newspapers with a mass of 9.€ kilograms is
accelerated at a rate of .5 meters per second each second.

14. A shopper applies a force of 9 newtons to a shopping cart.
The car: has a mass of 3 kilograms.

Read each problem carefully. Make surz you understand every
word. Answer the questions that follow the problen.

. 15. With how nmuch force was a certain box kicked if it
accelerated at a rate of 2.3 meters per second squared and
had a mass of 1.1 kilograms?

What are you looking for in this problem?
A. the speed of the box
B. the box's mass
C. the force applied to the box

Which formula will you need?

A. F=y/d4
B. F=m x a
C. F= nm/a




525

. 16. If a force of 31 newtons is applied to a cannon ball and the
ball's mass i1s 4 kilograms, "at what vrate does the ball
acceleratve?

what are you looking for in this problenm?
A. the distance the ball was throwr?
B. the ball’'s average speed
C. the ball's acceleration

Write the formula you will need.

17. How much force is necessary to accelerate an arrow with a
mass of 3 kilograms at a rate of .3 maters per second
squared?

To find the force, you will have to 3 kilcgrams by the
acceleraticn,

A. 1ncrease

B. multiply

C. divide

. 18. A force of 87 newtons is applied to an object. How fast
will the object accelerate if it has a mass of 2.2
kilograms?

what does this problem ask you to find?
A. the object's acceleration
B. the object’'s mass
C. the distance the object will travel

What do you know from reading this problem?
A. the rate of acceleration of the object
8. the object's mass
C. the distance the object will travel

In this problem, the chject's rate of acceleration is equal to

aA. 87 newtons divided by the object's mass

B. 2.2 kilograms multiplied by the force that acted on the
object

C. the object's mass divided by 87 newtons




19. If a bock has a mass of 1.2 kilograms and it 1s accelerated
at the rate of 2 meters per seconrd squared, how much force
was applied?

Vhat does this precier ask you to find?
A. the speed of the bock
B. the distance the book traveled
C. the force applied to the book

What information does this problem give you?
A. the book's rate of acceleration
B. the speed of the book
€. the force applied to the book

In this problem, the force applied to the book is equal to
A. the mass of the book divided by the acceleration
B. t*the speed of the book multiplied by the book's mass
C. the book's mass times 2 .aeters per second squared

115
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Does the problem give you encugh information for you to find
the sclution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary informaticn the problem gives.

20. A bowling ball hit a bowling pin with a force cf 32 newtouns.
At what rate did the bowling pin accelerate?

21. A hockey stick hits a hockey puck with a force of 212
newtons. The puck accelerates at a rate of 3 meters per
second squared. What 1s the mass of the puck?

2. A place kicker 1s running at a speed of 3 kilometers per
hour. His foot hits the ball with a force f 100 nswtons.
The football accelerates toward the goal posts at the rate
. of 5 meters/sec?. What 1s the mass of the football?




,
Read =ach problem carefully. Make sure you understand every

word. Answver the guestions that follow the problen.

23. 202 newtons of force is applied to an object. If the-object
accelerates at the rate of 3.7 meters per sccond each
second, what is its mass?

What are you looking for in this problem?
A. the object's mass
B. the object's speed
C. the rate of the object's acceleraticn

Which equ~‘*ion will vou need?
A. m=8 r4d
B. m=F x a
C. m=F/a

After filling in all the numbers you can, what does the equation
look 1like?

24. A narble is shot out of a child's hand with a force of .26
nevwtons. At what rate will the marble accelerate if its
mass 1s 7 grams?

What are you lociing for in this problem?
A. the distance the marble will travel
B. the marble’'s acceleration
C. the force applied to the marble

Which fornmula will you need?

A. a=F xd
B. a = nmn/F
C. a=F/nm

After filling in all the numbers you can, what does the <quation
look 1ike?
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25. A child swings a bat and hits a ball that has a mass of 1.2
kilograms. The ball accelerated at a rate of 13 meters per
second squared. How much force was exerted on ‘he ball?

what was the ball's mass?

A. 1.2 Kg
B. 1.2 =n
C. 131 m

13 meters per second squared is the ball's
A. distance
B. speed
C. acceleratiop

what does this problem ask you to find?
A. How much the ball weighed
B. The ball's rate of acceleration
C. The bhall's mass

To solve this problem you need to know how fast the ball
accelerated and

A. the mass of the bat

B. the mass of the ball

C. the speed of the bat

Which forwmula will you need to solve this problem?

A. m=Dgxwv

B. F=W/4d

C. F=nan4xa
To find the amount of force that acted on te ball, you will have
to 1.2 XKg by 13 m/sec?.

A. uultiply

B. divide

C. 1increase

after filling in all the numbers you can, what does the equation
look 1like?

118
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Iv. [_b =Fxd

A. TFORHMULA QUESTIONS

lRead each question and circle the correct answer.
L.

-

1. What does the d stand for in this formula?
A. density
B. deceleraticn
C. distance

2. VWhat does the F stand for in this formula?
A. force
B. formula
C. frequency

3. What does the W stand for in this formula?
A. Wavelength
B. weight

. C. work

4. What is the unit of measurement for force?
A. newton
B. Jjoule
C. meter/second?

What 1s the base unit of measurement for distance?
A. kilcnmeter

B. neter

C. centimeter

wn
»

6. What 1s the unit of measurement for work?
A. kilogram x meter
B. newton
C. newton X meter

~d

What 1s another name for newton X meter?
A. acceleration

B. force

C. Joule

—




i = F x a

10.

11.

[

13.

| %)
.

In this formula, work is shown 1in terms of what two
measurements?

A. force and distance

B. speed and distance

C. force and density

How would yo»y re-arrange this formula to show force in terms
of work and distance?

A. F=Wxd
B. F = W/d
C. F=4/w

How would you re-arrange the formula to show distance in
terms of force and work?

A. d=VWxF

B. d W/F

c. d F/W

Which of the following statements is true? Explain your

answear.

A. If the force 1increases, then the distance ‘1 also
increase.

B. If the force increases and the distance stays the sanme,
then the work will 1ncrease.

C. If the distance 1increases, then the force will also
increase.

Yhat happens to force 1f work incrzases but the distance
stays the same? Explain your answer.

A. TForce will stay the same.

B. Force will decrease.

C. Force will increase.

What will happen to the value of d if the force gets larger
and larger? Explain your answer.

A. The value of d will stay the same.

B. The value of d will decrease.

C. The value of 4 will increase.

126
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. B. WORD PROBLEMS

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

1. firefighter applies a force of 40 newtons in moving a hose
4 meters. How much work is done?

What moved 4 meters?
A. a force
B. a firefighter
C. a hose

How much force was exerted?
A. 40 newtons
B. 4 newtons
C. 4 meters

2. If 200 joules of work is done and 120 newtons of force is
‘ applied to a large rock, how far will the rock move?

How much force was applied?
A. 120 joules
B. 200 newtons
C. 120 nevtons

How much work was done in moving the rock?
A. 200 joules
B. 120 joules
C. 120 newtons

12]
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3. 650 joules of work was done in moving a sofa 20 meters. How
much force was applied to the sofa?

What 1s this problem asking you to find?
A. the force applied to the sofa
B. the mass of the sofa
C the rate of acceleration of the sofa

To solve this problem, you need to know how far the sofa was
moved and

A. the mass of the sofa
B. the speed of the sofa
C. the amount of work done

4. How much work was done if a force of 175 newtons was applied
in moving a piano 9 meters?

What does this problem ask you to find?
A. the rate of acceleration
B. the mass of the piano
C. the amount of work done

To reach the solution, you need to know
A. mass and acceleration
B. force and mass
C. force and distance

5. A file cabinet moves 2.2 meters when 375 joules of work are
done.

Which question best completes this word problem?

A. What 1s the mass of the file cabinet?

B. How much force was applied to the file cabinet?
C. What 1s the average speed of the file cabinet?

127
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6. How much work is done if 60 newtons of force is applied to a
crate of oranges, moving the crate .04 meters?

How far has the crate moved?
A. 4 meters
B. .04 meters
C. 60 meters

How much force is applied?
A. 60 newtons
B. 60 meters
C. .04 newtons

7. The perimeter of a room is 32 meters. How much work will be
done in pushing a vacuum cleaner arocund the room if a force
of 51 newtons is applied to the vacuum cleaner?

What is the distance the vacuum cleaner will move?
A. 51 meters
B. 32 meters
C. 32 newtons

51 nevtons is
A. the weight of the vacuum cleaner
B. the amount of work done
C. the force applied to the vacuum cleaner

8. If 88 newtons of force is applied to a desk and 132 joules
of work is done, how far will the desk move?

From the 1information given in this problem, you know that
of work was done.

A. 132 newtons

B. 132 joules

C. 88 joules

This problem also tells you that ____ was applied to the
desk.

A 88 newtons of force

B. 132 joules of work

C 132 newtons of force

123
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Fill in the blanks.

9. A of 58 newtons is applied in lifting a lamp .7
meters. How much is done?

10. If 2200 of work is done in pulling a cart 32
meters, how much was applied?

Rearrange these parts to make a compiete word problem.

11. that weighs 35 newtons
Suppose you lift a box
work was done?
How much
a distance of 21 millimeters.

12. how far will
If 325 joules of work
is applied to a hat rack,
the hat rack be moved?
1s done, and 77 newtons of force

0. 124




Read the information given and tell what you think the problem
should ask.

13. 320 joules of work 1is done and a force of 62 newtons 1is
applied to a desk.

14. A force of 24 newtons is applied to a garbage bag full of
leaves. The bag moves 13 meters.

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

15. 83 joules of work 1is done in lifting a bicycle. If the
bicycle is lifted .8 merers, how many newtons does the bike
weligh?

What does this problem ask you to find?
A. the mass of the bike
B. the force applied to the bike
C. the weight of the bike in newtons

Vhich formula will you need?

A, F=Wxid
B. F =W/d
C. F=mx a

- 1235
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. 16. How much work is done if a force of 72 newtons is applied to
a chair, pushing the chair 3.7 meters?

Yhat does this problem ask you to find?
A. the force applied in lifting the chair
B. the force applied in pushing the chair
C. the anmount of work done

Write the formula you will need.

17. An object woves .83 meters when 27 newtons of force is
applied. How much work was done?

To find the amount of work done, you must multiply 27 newtons by

L. the mass of the object
B. the distance the object moves
C. the volume of the object

18. How much work is done in lifting a pumpkin 1.2 meters if the
. pumpkin weigns 49 newtons?

what are you looking for in this problem?
A. the mass of the pumpkin
B. the amount of work done in lifting the pumpkin
C. the speed of the pumpkin

What does this problem tell you?
A. The pumpkin is rolled 1.2 meters.
B. The pumpkin 1is lifted 1.2 meters.
C. The pumpkin's mass is 1.2 kilograms.

In this problem, the amount of work done is equal to
A. 49 newtons divided by 1.2 meters
B. the punmpkin's mass divided by 49 newtons
C. 1.2 meters multiplied by 49 newtons

o 126
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19. If 200
applied

joules of work is done and 120 newtons of force is
to a large rock, how far will it move?

What are you looking for in this problem

A. the
B. the
¢ the
What do you
- A. the
B. the
C the

speed of the rock
rock's rate of acceleration
distance the rock will move

know from reading this problem?
mass of the rock

amount of work that was done
distance the rock will move

In this problem, the distance the rock will move is equal to

A. the
B. 200
C. the

work done multiplied by 120 newtons
joules divided by the force applied to the rock
acceleration divided by 200 joules

Does the problem give you enocugh information for you to find
the solution? If not, tell what the problem should have told
you. Does the problem give you too auch information? If so,
tell any unnecessary information the problem gives.

pool?

20. How much work is done in swimming 50 meters 1n a sSwimming

21. 9:z% joules of work 1s done in carrying a hale of hay. The
bale weighs 185 newtons and has a volume of .336 cubic

mefers.

(g
o

How far was the bale carried?

. 4 student uses 1 newton of force 1in moving a pencil 1 neter.

dow much work does the student do?

) o
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problenm.

23. A crane is lifting construction materials. How high does it
lift a 1load if 1879 joules of work 1is done and the lcad
weighs 817 newtons?

What does this problem ask you to find?
A. the mass of the load
B. the distance the load was lifted
C. the force applied to the building materials

Which tormula will you need?

A. 4 = W/F
B. d=WxF
C. d=VWVuxm

After filling in all the numbers you can, what does the equation
look like?
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. 24. In pushing a crate 9 meters, 411 joules of work was done.
What force was applied to the crate?

what does this problem ask you to find?
A. the rate of acceleration
B. the force applied to the crate
C. the crate's mass

vhich formula will vou need?

A. F = W/4
B. F =4d/w
C. F=1W/a

After filling in all the numbers you can, what does the equaticn
look like?




25. A worker applies a force of 52 newtons to a big crate and
the crate moves 2.1 meters. How much work was done?

How far did the crate move?
A. 52 meters
B. 2.1 meters
C. 2.1 newtons

How much force was exerted?
A. 52 nevtons
B. 52 meters
C. 2.1 newtcns

What does this problem ask you to find?
A. the weight of the crate
B. the amount of work that was done
C. the distance the crate moved

To solve {his problem, you need to know how far the crate moved
and .

A. the weight of the crate

B. the mass of the crate

C. the force that the worker applied to the crate

Which foramula will you need to solve this problem?

A. F=VWzxd
B. ¥ =Fxd
C. W=nmngxa

To find the amount of work that was done, you will have to
2.1 meters by 52 newvwtons.

A. divide
B. decrease
C. muitiply

After filling in all the numbers you can, what does this
equation look like?

130G
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V. D =m/v

A. FORMULA QUESTIONS

Read each question and circle the correct answer.

1. What does the m stand {or in this formula?
A. nmeter
B. molecule
C. mass

2. What does the v stand for in this formula?
A. velocity
B. volune
C. voltage

3. What does the D stand for in this formula?
A. density
B. deceleration

. C. distance

4., What is the base unit of measurement for volume?

A. liter
B. milliliter
C. gram

5. What 1is the base unit of measurement for mass?

A. gram
B. kilogram
C. milliliter

6. What 1s the base unit of measurement for density?
gram/meter (g/m)

kilogram/liter (kg/L)

newton/liter (N/L)

LI v o i o]

7. In this formula, density 1s shown 1n terms of what two
measurements?
A. matter and volume
B. mass and volune
C. mass and velocity

137
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= mn/v

10.

11.

12.

How would you re-arrange this formula to show mass in ternms
of volume and density?

A. m=D/v
B. m=D2xv
C. m=v/D

How would you re-arrange this foraula to show volume in
terms of density and mass?

A. v=D2xan

B. v =D/m

C. v =nm/D

Which of the following statements is true? Fxplain your
answer.

A. If the volume decreases, then the density will increase.

B. If the volume decreases, then the mass will also
decrease.

C. 1If the volume 1increases, then the density will also

lacrease.

Wwhat would happen to the density if the mass decreased and
the volume stayed the same? Explain your answer.

A. The dencity would stay the same.

B. The density would decrease.

C. The density would increase.

What would make the value of m get larger? Explain your

answer,

A. If volume and density decreased, the +value of m would
increase.

B. If volume stayed the same and density increased, the
value of m would increase.

C. TIf density decreased and the volume stayed the same, the
value of m would increase.

543
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. B. WORD PROBLEMS

Read =ach problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

1. 20 milliliters of a solution has a mass of 45 grams. What
is the density of the solution?

Vhat 1is the

volume of the solution?

A. 45 milliliters
B 20 milliliters

C. 20 grams
What is the mass of the solution?
A. 45 grams
B. 20 grams
C. 20 milligrams
2. P2 bowl of soup has a mass of 300 grams. The density of the
soup is 2.2 grams per milliliter. How much soup 1is in the
. bowl?
What 1s the mass of the soup in the bowl?
A. 300 grams
B. 2.2 grams
C. 309 miililiters
Besides mass, what else does this problem tell vyou about the
soup?
A. 1ts temperature
B. 1ts density
C. its volume

Yhat 1is the

A. 300
B. 2.2
c. 2.2

density of the soup?
grams

grams per milliliter
grams per liter
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. 3. 800 milliliters of orange juice has a density of 1.3
grams/milliliter. What is the mass ¢f the orange juice?

What is this problem asking you to find?
A. the density of the juice
B. the mass of the juice
C. the temperature of the juice

To solve this problem, you need to know the density of the juice
and

A. the kind of container the juice is in

B. the volume of the juice

C. the temperature of the juice

4. A bunch of raisins having a mass of 50 grams and a volume of
24 cubic centimeters has what density?

What are vou looking for in this problem?
A. the weight of the raisirs
B. the density of the raisins
C. how many raisins there are

To reach the solution, you need to know
. A. volum2 and mass

B. mass and temperature

C. weight and mass

5. A solution has a density of 3.1 grams per =milililiter. The
mass of the solution is 8 grams.

WVhich question completes this word problam?
A. What is the weight of the solution?

B. What is the temperature of the solution?
C. What is the volume of the solution?

ERIC 13
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. 6. If a bottle of vinegar has a volume of 750 milliliters and a
mass of 730 grams, what is its density?

The mass of the vinegar is
A. 730 grams
B. 750 grams
C. 750 milliliters

The volume of the vinegar is
A. 730 grams
B. 750 grams
C. 750 milliliters

7. The density of %etchup is 2.3 grams per milliliter. What is
the volume of 39 grams of ketchup?

39 grams is
A. the ketchup's mass
B. the ketchup's weight
C. the ketchup's volume

2.3 grams per milliliter is
A. the density of the ketchup
k. the mass of the ketchup
. C. the volume of the ketchup

8. 40 miililiters of a solution is in a test tube. The density
of this solution is 1.39 grams per milliliter. Wwhat is the
mass of the solution in the test tube?

This problem gives you values for
A. density and mass
B. mass and volume
C. volume and density

According to this problem, the volume of the solution in the
test tube 1s .

A. 1.39 grams per milliliter

B. 1.39 milliliters

C. 40 milliliters
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Fill in the blanks.

9. The paint 1in a can has a mass of 450 grams. The density is
2.1 . What is the volume?

10. 8.3 milliliters of a solution has a mass of 10.6 grams.
What is the of the ?

Rearrange these parts to make a complete word problem.

11. The volume of this solution 1is
of 4.5 grams/milliliter.
7.8 milliliters.
What is the mass of the solution?
There is a solution with a density

. 12. of the substance
a substance if 26.2 grams
What is the density of
has a volume of
5.1 milliliters?
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should ask.

Read the information given and tell what you think the problenm

13. A carrot has a density of 2.3 grams
volume of the carrot is 42 milliliters

per milliliter. The

14. The juice in a 2 liter bottle has a mass of 2.3 kilograms.

Read each problem carefully. Make sure

you understand every
word. Answer the questions that follow the problen.

15. The density of a mud puddle 1is 3.82
What 1is the mass of the mud puddle
liters?

What are you looking for in this problem?
A. the mass of the mud puddle
B. the volume of the mud puddle
C. the temperature of the mud puddle

Which formula will you need?

A. m = D/v
B. m=Dgxv
C. M=axD

grams per milliliter.

if its

volume 1is 2.6
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16. A solution in a test tube has a volume of 12 milliliters.
If the mass of the solution 1is 13.3 grams, what is its
density?

What are you looking for iun this problem?
A. the weight of the solution
B. the density of the solution
C. the temperature of the solution

Write the formula you will need.

17. What is the density of a glass of juice if 100 milliliters
has a mass of 132 grams?

To find the density of the 3juice, you will have to divide 132
grams by .

A. the temperature of the juice

B. the mass of the juice

C. the volume of the juice

18. The jelly in a jar has a density of 2.1 Jrams per
milliliter. What is the mass of 96 milliliters of jelly?

What does this problem ask you to find?
A. the mass of 96 milliliters of jelly
B. the volume of a jar of jelly
C. the mass of a jar of jelly

What does this problem tell you?
A. the volume of the jar
B. the mass of one rilliliter of jelly
C the mass of 96 milliliters of jelly

In this problem, the mass of 96 milliliters of jelly is equal to
A. 96 milliliters divided by the density of the jelly

the mass of the whole jar divided by 96

the jelly's density nmultiplied by 96 milliliters

[
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19. A bowl of soup has a mass of 350 grams. The soup's density
is 4.1 grams per milliliter. What is the volume of soup in
the bowl?

What does this problem ask you to find?
A. the volume of the bowl of soup
B. the mass of the socup
. the temperature of the soup

What dues this problem tell you?
7. the volume of the soup
B. the mass of the soup
C. the temperature of the soup

In this problem, the volume of the soup is equal to
A. 4.1 grams per milliliter divided by the mass of the s.up
B. 350 grams multiplied by the soup's density
C. the soup's mass divided by 4.1 grams per milliliter

Does the problem give you enough information for you to find
the solution? 1If not, tell what the problem should have told
you. Dces the problem give you too much information? If sc,
tell any unnecessary information the problem gives.

20. A can of peaches has a mass of 425 grams. What is the
volume of half a can i1f the density of peaches 1is 3.8 grams
per milliliter?

21. A prg has a mass of 33 kilograms. The pig's volume is 30
liters. What 1is the pig's density?

| §
o

Sea water has a density of 1.33 grams per miililiter. It's
boiling point 1s 90° C. What is the mass of sea water?
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

23. A Dbowl of ice cream has a density of 2.8 grams per
milliliter. What is the volume of the ice cream if its mass
is 82 grams?

What are you looking for in this problem?
A. the ice cream's density
B. the mass of the ice cream
C. the ice cream's volume

Which formula will you need?

2. v =nm/D
B. v=mxD
C. v =D/m

After filling in all the numbers you can, what does the eguation
look like?
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. 24. If a board has a mass of 1.7 kilograms and a volume of 620
milliliters, what is the board's density?

What are you looking for in this problem?
A. the board's length
B.  the board's density
C. the board's mass

Which formula will you need?
A. D=t xS
B. D =v/m
C. D =nm/v

After filling in all the numbers you can, what does the equation
look like?

14




25. 36 milliliters of a solution has_a mass of 39 grams. What
is the solutien's density?

What is the volume of the solution?
A. 36 milliliters
B. 39 grams
C. 39 milliliters

Wwhat is the solution's mass?
A. 36 milliliters
B. 36 grams
C 39 grams

What does this problem ask you to find?
A. the mass of the solution
B. the weight of the sclution
C. the density of the solution

To solve this problem, ycu need to know the mass of the solution
and

A. the volume of the solution
B. the weight of the solution
C. the temperature of the solution

Which formula will you need to solve this problem?

A. D=mx a
B, D=m/v
C. D=mxv
To find the solution's density, you will have to 39

grams by 36 milliliters.
A. decrease
B. divide
C. multiplyv

After filling 1in all the numbers you can, what does this
equation look like?

Sy
TeN
oo
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VI. speed = wavelength x frequency

A. FORMULA QUESTIONS

Read each question and circle the correct answer.

1. What is the unit of measurement for wavelength?
A. second
B. nmeter
C. kilometer

to
.

What is the unit of measurement for frequency?
A. second

B. second?

C. 1 cycle/second

3. What is another name for 1 cycle/second?
A. hertz
B. sound
C. wvibration

. 4. How would you re-arrange this formula to show wavelength in
terms of speed and frequency?

A. wavelength = frequency/speed
B. wavelenath = speed x frequency
C. wavelength = speed/frequency

5. How would you re-arrange this formula *to show frequency in
terns of wavelength and speed?
A. frequency speed/wavelength
B. frequency wavelength/speed
C. frequency speed x wavelength

6. Which of the following statements 1is true? Explain your

answer.

A. If wavelength and frequency decrease, speed will
lacrease,

B. If wavelength decreases and frequency stays the sanme,
then speed will increase.

C. It wavelength 1increases and fraquency stays the same,
then speed will increase.
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eed = wavelength x frequency

What would happen to speed 1if wavelength decreased and
frequency stayed the same? Explain your answver.

A. Speed would stay the same.

B. Speed would decrease.

C. Speed would increase.

What would make the frequency get larger? Explain your

answver.

A. If the speed increased and the wavelength stayed the
same, the frequency would get larger.

B. If the speed decreased and the wavelength stayed the
same, the frequency would get larger.

C. If the wavelength increased and the speed stayed the
same, the frequency would get larger.

What would happen to the wavelength if the frequency got
larger and the speed stayed the same? Explain your answer.
A. Vavelength would stay the same.

B. Wavelength would decrease.

C. Wavelength would increase.

14.;
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B. WORD PROBLEMS

]
Read each problem carefully. Make sure you understand every

word. Ansvwer the questions that follow the problem.

L

1. A television station broadcasts a long tcne as part of its
Emergency Broadcast System. If the tone has a frequency of
300 hertz and a wavelength of .5 meters, how fast 1is the
wave going?

Where does the tone come from?
A. the telephone
B. a television station is broadcasting it
C. the radio

What is the frequency of the wave?
A. 300 Hz
B. .5 Hz
C .5 meters

Besides frequency, what else does this problem tell you about
the sound?

A. volume

B. speed

C. wavelength

2. What 1s the frequency of a sound that moves 410 meters a
second and has a wavelength of 6.5 meters?

What 1s the speed of these soundwaves?
A. 63 meters a second
B. 6.5 meters a second
C. 410 meters a second

6.5 meters 1s
A. the wavelength
B. the frequency
C. the speed

145
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J. A violin produces a tone with a frequency of 440 hertz. If
the speed of the sound waves is 320 meters per second, what
is the wavelength?

What are you looking for in this problem?
A. the source of the sound
B. the amplitude
C. the wavelength

To solve this problem, you need to know the speed and
A. the amplitude ‘
B. the frequency
C. the source of the sound

4. WVhat is the frequency of a sound that has a wavelength of .9
neters and moves at a speed of 287 meters per second?

what dces this problem ask you to find?
A. amplitude
B. frequency
C. speed

To reach the solution, you need to know
A. wavelength and amplitude
B. amplitude and speed
C. speed and wavelength

5. A sound has a frequency of 395 hertz. Its wavelength is .75
meters.

Which question best completes this word problem?
A. How fast are the soundwaves moving?

B. How loud is the sound?

C. What is the amplitude of the soundwaves?

14¢



6. What 1is
soundwaves is 373 meters

558

horn 1if the
per second and the

the frequency of a speed of the

wavelength is

1.8 meters?

373 meters per second is the sound's
A. wavelength
B. speed
C. frequency

1.8 meters is the sound's
A. amplitude
B. waveleagth
C. speed

7. A sound

meters per second.

What is the
A. 389
B. 524
C. 524
How fast is
A. 524
B. 389
C. 389

524 hertz and a
What is the wavelength?

has a frequency of speed of 389

frequency of the sound?
meters
hertz
meters

the sound moving?
meters
meters
meters per second

8. How fast is a sound going if it has a frequency of 354 hertz

and a wa

In this problem, you are told that the _

velength of 3.54 meters?

1s 3.54 meters.

A. wavelength
B. speed
C. frequency

You also know that 354

is the frequency.

A. nmeters per second
B. hertz
C. nmeters
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Fill in the blanks.

9. If the frequency of a certain sound is 440 and
the wavelength is 1.7 meters, then what is its ?

10. What 1s the frequency of a if its 1s
.97 meters and its speed is 385 ?

Rearrange these parts to make a complete word problem.

11. If a sound has a frequency of
speed of the wave?
491 hertz and a wavelength of
what 1s the
1.75 meters,

12. 333.3 meters/second and it has
1ts speed is
What is the frequency of the sound?
Suppose there is a sound and
a wavelength of 3.3 meters.



Read the information given and tell what you think the problem
should ask.

13. A car's horn hLas a frequency of 640 hertz. When the horn 1is
sounded, the waves move at a speed of 381 meters per second.

14. A sound has a speed of 388 meters per second and a wavelength of
2.5 meters.

Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problenm.

15. A flute plays a sound with a frequency of 330 hertz. The
wavelength is .8 meters. What is the speed of the sound waves?

What does this problem ask you to find?
A. the volume of the sound
B. the speed of the sound waves
C. the frequency of the sound

Which formula will you need?

A. speed = 4/t
B. speed = frequency/wavelength
C. speed = wavelength x frequency
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16. When a drum is banged, the wavelength of the sound waves is 1.68
meters. What is the frequency of the sound if the speed of the
soundwaves 1s 388 meters per second?

What does this problem ask you to find?
A. frequency
B. amplitude
C. speed

Write the formula you will need.

17. If a sound has a frequency of 603 hertz and a speed of 412 meters
per second, what is the wavelength?

To find the wavelength, you will have to _ _ the speed by 603
hertz.
A. divide

B. decrease
C. multiply

18. A singer sings a note with a frequency of 494 hertz. The speed
is 385 meters per second. What is the wavelength?

What does this problem ask you to find?
A. the speed of the sound
B. the wavelength of the scund wave
C. the amplitude of the sound

WVhat do you know about this problem?
A. the frequency is 385 hertz
B. the speed is 385 meters per second
C the wavelength is .08 meters

In this problem. the wavelength is egual to
A. the speed of the soundwaves divided by 494 hert:z
B. the fraquency divided by 385 meters per sacond
C. the speed of the soundwaves divided by 385 hertz



19. What 1is the frequency of a sound that moves 339 meters irn a

second and has a wavelength of 1.36 meters?

What are you looking for in this problem?
A. the frequency
B. the amplitude
C. the wavelength

After reading this problem, what do you know?
A. the speed 1s 339 miles an hour
B. the speed is 1.36 meters a second
C. the speed is 339 meters a second

In this problem, the frequency is equal to
A. 1.36 meters times 339 meters per second
B. the amplitude divided by 1.36 meters
C. 339 meters per second divided by the wavelength
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Does the problem give you enough information for you to find

the solution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

20. What is the frequency of a train whistle if the wavelength is .88
meter?

21. The frequency of the school bell that rings every 50 minutes is
524 hertz. The wavelength is 1.5 meters and the anplitude is .8
meters. What 1s the speed?

o 22. An x-ray travels at a speed of 200 m/sec. It has a wavelength of
.5 m. What is the frequency?
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problem.

23. The frequency of a whistle is 612 hertz. If the speed of the
sound waves 1is 399 meters per second, what is the wavelength?

What does this problem ask you to find?
A. the speed of the soundwaves
B. the wavelength of the soundwaves
C. the frequercy of the soundwaves

Which formula will you need?
A. wavelength = speed x frequency
R. wavelength = speed/frequency
C. wavelength = frequency x amplitude

After filling in all the numbers you can, what does the equation look
like?

24. How fast does the sound of a car’s squeaking brakes travel if the
frequency of the sound is 708 hz and the wavelength is 1.3
meters?

What does this problem ask you to find?
A. the volume of the sound
B. the speed of the soundwaves
C. the speed of the car

Which formula will you need?
A. speed = distance/time
B. speed = wavelength/fregquency
C. speed = frequency x wavelength

After fi1lling in all the numbers you can, what does the equation look
like?
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25. A musical instrument makes a sound that has a frequency of 440
hertz and a wavelength of .86 nmeters. How fast 1s the wave
going?

What is the frequency of the sound?
A. .86 meters
B. .86 hertz
C 440 hertz

What is the wavelenygth?

A. 440 hertz
B. .86 hertz
C .86 meters

What does this problem ask you to find?
A. the volume of the sound
B. the speed of the wave
C. the frequency of the sound

To solve this problem, you need to know the wavelength and the

A. anmplitude
B. wvolunme
C. frequency

Which formula will you need to solve this problem?
A. speed = wavelength x frequency
B. speed = wavelength / frequency
C. speed = wavelength x amplitude

To find the wave's speed, you will have to .36 meters
by 440 hertz.

A. increase

B. divide

C. multiply

After filling in all the numbers you can, what does this equation
look like?




VII.

A.

I =V/R

FORMULA QUESTIONS

Read each question and circle the correct answer.

What does the R stand for in this formula?
A. radiation

B. resistance

C. rate

What does the V stand for in this foraula?
A. voltage

B. volume

C. velocity

What does the I stand for in this formula?
A. inertia
B. Celsius
C. current

What is the unit of measurement for voltage?
A. watt
B. volt
C. ohnm

What 1s the unit of measurement for resistance?
A. watt
B. volt
C. ohm

What is the unit of measurement for current?
A. ohm (Q)

B. volts/ohm (V/Q)

C. volts/meter (V/m)

vhat 1s another name for volts/ohm?

A. watt
B. ampere
C electricity

What two measurements define current in this formula?
A. resistance and voltage

B. voltage and rate

C. volume and resistance
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I=V/R

9. How would you re-arrange this formula to show resistance in terms
of current and voltage?

A. R =V/I
B. R =1I/V
C. R=VxI

10. How would you re-arrarnge this formula to show voltage in terms of
current and resistance?

A. VvV = I/R
B. v=T1TXxR
C. V=R/I

11. Which of the following statements is true? Explain your answer.
A. If the voltage increases, then the current will decrease.
B. If the voltage increases, then the current will also
increase.
C. If the voltage increases, then the resistance will decrease.

12. What would make the value of I get larger? Explain your answer.
A. If the resistance got smaller and the voltage stayed the
same, then the value of I would get larger.
. B. If the voltage got smaller and the resistance stayed the
same, then the value of I would get larger.
C. If the resistance got larger and the voltage stayed the same,
then the value of I would get larger.

13. Vhat happens to V when I increases and R stays the same? Explain
your answer.
A. V stays the same.
B. V decreases.
C. V increases.
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B. WORD PROBLEMS

Read each problem carefully. Make sure vou understand every
word. Answer the questions that follow the problen.

1. What is the current through a resistance of 10 ohms when a 24
volt battery is used?

What is the resistance ot the conductor?
A. 10 ohms
B. 24 volts
C. 2.4 amperes

What does this problem say about the battery?
A. The problem mentions the battery's mass.
B. The problem menticns the battery's voltage.
C. The problem mentions the battery's resistance.

2. If a current running through a conductor is .86 amperes and a 12
volt battery is used, what is the resistance of the conductor?

What is the voltage of the battery?
A. 12 volts
B. .86 volts
C. 12.86 volts

vhat is the current?
A. 12 amperes
B. .86 volts
C. .86 amperes

3. What 1s the voltage of the battery if a current of 1.5 amperes
passes through a conductor with a resistance of 11 ohms?

Vhat is this problem asking you to find?
the battery's wvoltage

the battery's mass

the battery's rasistance

e W « % e L)

To solvz this problem, you need to know resistance and
a. current
B. speed
C tha mass of the battery
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. 4. If a current of 1.3 amperes passes through a conductor and a 9
volt battery is used, what is the resistance of the conductor?

What are you looking for in this problem?
A. .resistance
B. vocltage
C. speed

To reach the sclution, you need to know
A. voltage and speed
B. current and voltage
C. current and mass

5. A conducter has a resistance of 50 ohms. A 9 volt battery is
used.

Which question best completes this word problem?
A. What is the mass of the battery?

B. What current passes through the conductor?
C. What is the speed of the current?




6. What is the potential difference if a conductor's resistance 1is
95 ohms and a current of 4.7 amperes passes through that
conductor?

The resistance of the conductor 1is

A. 95 ohms
B. 4.7 ohms
C. 47 ohns

4.7 amperes is the
A. speed
B. resistance
C. current

7. If a current of 7.77 amperes passes through a conductor and the
potential difference 1is 24 volts, what 1is the conductor's
resistance?

what is the current?
A. 24 volts
B. 24 amperes
C. 7.77 amperes

What is the potential difference?

A. 24 volts
B. 24 amperes
. 7.77 volts

8. What current passes through a conductor with a resistance of 10
ohms and a potential difference of 12.3 volts?

What do you know from reading this problem?
A. potential difference and resistance
B. resistance and current
C current and potential difference

This problem tells you that the resistance is
A. 12.3 ohnms
B. 12.3 volts
C. 10 ohms
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F1ll in the blanks.

9. What is the current running through a conductor if a 12

battery is used and the 1s 12 ohns?
10. A of .35 amperes passes through a conductor with a
resistances of 80 . What is the of the

battery used?

Rearrange these parts to make a complete word problem.

11. what is the resistance of the conductor?
through a conductor.
If a 1. volt battery 1s used,
There is a current
of .8 amperes running

12. if there is a current
of 1.2 amperes?
What is the voltace of the battery
a resistance of 120 ohms.
A conductor has
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Read the information given and tell what you think the problem
should ask.

13. A conductor has a resistance of 25 ohnms. A current of 1.6
amperes passes through this conductor.

14. A current of .49 amperes passes through a conductor. A 24
volt battery is being used.

Read each problem carefully. Make sure you understand every
Wword. Answer the questions that follow the problem.

. 15. what is the current passing through a conductor 1if the
resistance of the conductor 1is 77 ohms and the potential
difference i3 8.5 volts?

What are you looking for in this problem?
A. voltage
B. current
C. nmass

Which formula will you need?

A. I = V/R
B. I =V xR
C. I =mx?P
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16. What is the resistance of a conductor if the potential
difference is 11 volts and 5.3 amperes of current passes
through the conductor?

What are you looking for in this problem?
A. the potential difference
B. the conductor's mass
C. the conductor's resistance

Write the formula you will necd.

17. A current of 7.9 amperes passes through a conductor with a
resistance of 30 ohms. What is the potential difference?

To find the potential difference, you will have to

30 ohms by 7.9 amperes.

A. multiply
B. 1ncrease
C. divide

18. What is the resistance of a conductor when a 9 volt battery

is used and a current of 2.5 amperes passes through the
conductor?

What are you looking for in this problem?
A. the mass of the battery
B the resistance of the battery
C. the resistance of the conductor

Wwhat do you know from reading this problen?
A. the battery's current
B. the battery's voltage
C the speed of the current

In this problem, the resistance of the conductor is equal to
A. 9 volts divided by 2.5 amperes
B. the current multiplied by 9 volts
C. 2.5 amperes divided by the voltage
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19. What current passes through a conductor with a resistance of
25 ohms 1f the potential difference is 15 volts?

What does this problem ask you to find?
A. the potential difference
B. the current
¢. the mass of the conductor

what information does this problem give you?
A. the resistance is 25 ohms
B. the resistance is 15 ohms
¢. the potential difference is 85 volts

In this problem, the current is equal to
A. the resistance divided by 15 volts
B. the potential difference multiplied by 25 ohms
c. 15 volts divided by 25 ohms
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Does the problem give you enough information for you to find
the solution? If not, tell what the problem should have told
you. Does the problem give you too much information? If so,
tell any unnecessary information the problem gives.

20. What 1s the resistance of a conductor 1if the potential
difference is 60 volts?

21. What 1s the potential difference 1if the current 1is 4.3
amperes and the resistance of the conductor is 60 ohms?

22. A 60 foot wire with a resistance of 100 ohms is carrying a
. current of 10 amperes. What is the potential difference?
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Read each problem carefully. Make sure you understand every
word. Answer the questions that follow the problenm.

23. The resistance of a conductor is 120 ohms. The potential
difference is 24 volts. How much current passes through the
conductor?

What are you looking for in this problem?
R. speed
B. resistance
C. current

Which formula will you need?

A. I = V/R
B. I =VxR
C. I=axyV

After filling in all the numbers you can, what does the equation
look like?

24. A current of 8.4 amperes passes through a conductor. If the
resistance of the conductor is 80 ohms, what is the potential
difference?

What are you looking for in this problem?
A. the potential differ:nce
B. speed
C. resistance

Which formula will you need?
A. V=1IzxR
B. V=1I/R
c. Vv FxI

After filling 1in all the nunmbers you can, what does the equation
look like?
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. 25. What is the current through a resistance of 5 ohms when an 8
volt battery is used?

What 1s the resistance?

A. 8 ohnms
B. 5 ohms
C. 5 volts
What is the battery's voltage?
A. 5 volis
B. 8 volts
C. 8 ohms

Vhat does this problem ask you to find?
A. current
B. resistance
C. mass

To solve this problem, you need to know the resistance and
A. the battery's current
B. the battery's voltage
C. the battery's mass

Which formula will you need to soive this problem?

"l. A. I = V/R
B. I =V xR
C. I =mxR
To find the current, you will have to 8 volts by 5
ohms.

A. multiply
B. decrease
C. divide

After filling in all the numbers you can, what does this equation
look like?

o LI(SE;




