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MATH IN PHYSICS

NAME

METRIC SYSTEM

DATE _

DIRECTIONS: Convert each of the given measurements to tne unit (ndicated.

1.

10.
(R
12,
13.
14,

15,

Copyright 1983, Instructional Horizons, Inc.
Published by J. Weston Walch, Publisher, Portland, Maine 04104-0658

100 cm
500 g9 w0
0.0tmto
250 mL to
35 kg to
089 L to
3.484 cm o
1593 mgto
435.8 ms to
89.05 mL to
0.00467 kg to
6.054cm to
84.59 A to
345 um to

10.4 cm to

kg

cm

dg

gl
'cg
hm

cm

16.

17,

18.

19.

20.

21

22.

23.

24.

25,

26.

27.

28.

29.

3o.

342mmto ________cm

1923 cg to mg

4006 L to ml.

70.5 em? to mL

2.58 ugto cg

1.5 x 1¥ gto cg

3.2 x 107 emto mm

0.5 x 10° Ato mm

822 x 10% um 1o A

148 x 10%cm o A

5552 x 10'* umto km

3.680 x 107* cm to am

992 x 10" mmto m

1482 x 10?3 gto cg

482 x 10° mgto kg
CM 01-8009/SM 03-§009



Ny , Peried __ lyta

PHYSICS SKILL Use with Chantler

Factor-Label Method for Converting Units

A overy uselu! method of converting one unit o an equivalent unit s called the factor-fabel method nf
daivenversin You may e siven the speed of an obiect as 23 kmvh and wish o axpress it inms. Ty
Mase this converson, vou must change km o m oand b o s, In algebra. vou learned that if o quantity is
multiphied Yy 30 s valioe does ot change. Hut ois iust a quantity divided by ts eguivalent Sinep

OO M = L kmoand B0 - = e oand 50 min = 1 A,
e m 1 min _ _ih o
I km i § 60 min

<0 change 25 km:h ta mss. you must multiply by a series of factors so that the units you do not want w "
cancel vt and the unrts vou want will remain.
25 jmt | 1000 m i 1 TR .. SN
1w | 1pf | 60 et | 8Os
To convert 80 milliliters to liters, first choose the factor. Since 1 L = 1000 mL,
1 L

—_— =]
1000 mL
Use this factor for vour conversion as follows.
Bowdy 1L e
i 1000 ot
Problems

Carry out the following conversions using the factor-label methad.

How many seconds are in a year?

-

2. Conver 28 km to o

3. Convert 50 g 1o ky.

1. Convert 45 ky to mg.

5. Convert 450 /s to msh.

6. Convert 50 liters to mL.

~}

Convert B85 cm/min to m/s.

8. Convert the speed of light, 3.0 x 108 m/a, to km/day.

Physics

{ Nartem £ armll Publishing Compaay Copyright © 1388 by Hail & [Towa!! oumpuay.



DATE oo

SPERIOD - —— — NAME ———

Physics
2 skl

RECORDING MEASUREMENTS

Look at the four meter sticks shown. As you proceed down the page, each meter stick has more divi-
sons marked. When you read any scale, you always record the measurement by reading the smallest
division on the scale and then “guessing at,”’ or estimating, the tenth of the smallest division. As you
proceed down the page you can see how your measurement becomes more precise, and you have
more sigmficant digits in your reading. A significant digit is a digit that has physical meaning.

Use with Chapter 2.

10 20 ¢ 30 40 50 60
23 two signiticant digits
| L] L 1]
10 20 } 30 40
23 two significant di’gtts
LR
10 20 ¢ 30 40
23.0 three significant digits
10 20 30 40
[ [ ] h!l!l!llll l ‘ I I
21 22 23t 24 25 26 27

4 PHYSICS SKILLS

23.20 four significant digits

<



PhYSiCS NAME wm——m e
2 Skill

For the instruments shown below. record the correct reaciing.
i
Metric Ruler

10 11 12 13 14
: | [
R L .4] i . I :i4f*'illw‘i'1 SN EEENE
b d a a
a. _____ b N o d e
Balance
— .—Jo
00 00 D5 B0 0 90 0100 =
| 00 7070 30 a0 30 50 |FA[30 95 04
T T T T T T T
90 3 D2 D3 Ba 35 06 07 GB 08 -0
O
d.

Graduated Cylinder -

~

2]

1]

PHYSICS SKILLS 5
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Physics
Skl H Use with Chapter 2.

GRAPHING TECHNIQUES

Frequently an investigation will involve finding out how changing one quantity aifects the vaiue of another.
The quantity that is deliberately manipuiated is called the independent variable. The quantity that changes
a5 a result of the independent variable is called the dependent variable.

The relationship between the independent and dependent variable may not be obvious from simply

looking at the written data. However, if one quantity is plotted against the other, the resulting graph

gives evidence of what sort of refationship, if any, exists between the variables. When plotting a graph,

take the following steps.

i. ldentify the independent and dependent variables.

2. Choose your scale carefully. Make your graph as large as possible by spreading out the data on each
axis. Let each space stand for a convenient amount. For example, choosing three spaces equal to

ten is not convenient because each space does not divide evenly into ten. Choosing five spaces equal
to ten would be better. To avoid a cluttered appearance, you do not need to number every space.

3. Alt graphs do not go through the origin {0,0). Think about your experiment and decide if the data
would logically include a (0,0) point. For example, if a cart is at rest when you start the timer, then
your graph of speed versus time would go through the origin. If the cart is already in motion when
you start the timer, your graph will not go through the origin.

4. Plot the independent variable on the harizontal {(x) axis and the dependent variable on the vertical
(¥) axis. Plot each data point.

5. Label each axis with the name of the variable and the unit. Using a ruler, darken the lines represen-
ting each axis.

6. 1f the data points appear to lie roughly in a straight line, draw the best straight line you can with
a ruler and a sharp pencil. Have the line go through as many points as possible with approximately
the same number of points above the line ac below. Never ““connect the dots.”” If the points do
not form a straight line, draw the best smooth curve possible,

7. Title your graph. The title should clearly state the purpose of the graph and include the independent

and dependent variables.
Elongation versus Force

The graph shown was prepared using good 75
graphing techniques. Go back and check each of
the items mentioned above. 6o u
Force (N) Elongation (cm) £

0 0.0 £45

1 1.5 5

2 30 u

3 4.5 g9

4 6.0 i

5 7.5 1.5

00 1 2 3 4 5

Force (N)
PHYSICS SKILLS 13
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Ph ysics

Sk1 1l

NAME

USe GracitcAe
Ak~ S

Graph the folfowing sets of data using proper graphing technigues.

].

Pressure (torr)

100
200
400
600
700
800

1000

2. Time (s)

0

1B b —

3. Time (s}

14

R

w

PHYSICS SKILLS

Vofume (mt)

800
400
200
133
114
100

80

Distance (m)

0

5
20
45
80
125

Speed (m/s)

0
20
45
60
84

105

N

i

Flabd (GadMeag’

o G Y

<D
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Physics
7 y

. .
: Sk_lH Use with Chapter 2.

INTERPRETING GRAPHS

t taboratory investigations, you generally control one variable and measure the effect it has on another
vartable while you hold all other factors constant. For example, you might vary the force on a cart and
measure its acceferation while you keep the mass of the cart constant. After the data are collected
you then make a graph of acceleration versus force using the techniques for good graphing. The graph
gives you a better understanding of the relationship between the two variables.

There are three retationships that occur frequently in physics. if the dependent variable varies directly
with the independent variable, the graph will be a straight line, as shown in graph A If y varies inversely
with x, the graph will be a hyperbola as shown in graph B. The third relationship, in which y varies
directly with the square of x, gives a parabola {graph Q).

._1

. Suppose you recorded the following data during a study of the relationship of force and accelera-
tion. Prepare a graph showing these data.

Force Acceleration
(N) {m/s?)
10 6.0
20 12.5
30 19.0
40 25.0

a. Describe the relationship between force and acceleration as shown by the graph.

PHYSICS SKILLS 15

e
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7 skill
)

b. What is the siope of the graph? Remember to include units with your siope. One newton equals
I kgemis?

€. What physical quantity does the slope represent?
d. Write an equation for the line.

e What is the value of the force for an acceleration of 15 mis2?

f. What is the acceleration when the force is 50.0 N?

- The following data show the distance an object travels in certain time periods. Prepare a graph showing
these data.

Time (s) Distance {cm)
0 0
] 3
2 12
3 27
4 48

Describe the relationship between x and y and write a general equation for the curve.

b. Is the distance traveled greater between 0 s and 1 s or 3 s and 4 s?

c. Is the slope of the curve greater between 1 s and 2 s or 3 s and 4 s? Q

F6  PHYSICS SKiLLS



: PhYSiCS NAME - - —
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Answer the questions about the sets of data below. First try answering the questions by simply look-
ng el the data. Then prepare a graph or each set and see jif the QUestians are easier to answer.

Ax ¥ B. x y C x oy bDox %
! 3 0 0 I 80 O 2

R t ! 2 2 40 ! 4

9 2 8 327 2 O

- 12 3 18 4 20 3 3

> 5 4 32 5 16 4 2

a. In which graph is vy directly proportional to x?

b in which graph does y decrease as x increases?

¢ In which set of data is y inversely proportional to x?
d. Which graph does not seem to picture a simple relationship?
e. Which graph has the general equation v = kx2?

PHYSICS SKILLS 17




Name Period Date

ENRICHMENT

Chapter 2
2-1 Determining Relationships from Graphs

Data collected in the lab is often plotted and analyzed graphically. When the curve of the graph is a
straight line, the equation for the relationship between the variables y and x is

y = mx + b
where m is the slope of the line and b is the y-intercept.

Determine the slope and equation for each graph given below. The first graph has been done as an
example.

Rainfall versus Time Position versus Time

A y
4.0 T 20.0
/ .
] —
30 _15.0 .
E £
8 —
— | o~y
w20 4 2100
€ @ ,
[ o}
a
“io 5.0
4
t t
0 05 10 15 20 0.0 250 500 750 1000
Time {days} Time (s}
slope: 2.7 cm/d slope:
equation: R = {27 cmid) -t equation:
Wave Height versus Distance Wages versus Workdays
h w
200.00
Va
— fl
E£30 KO & 150.00
= N o
= g y.
® 2.0 « 100.00 4
-y g rd
@
> -
o p,
Z 10 50.00
d SE
0.0 1.0 2.0 0 506 100 150 200
Distance from shore {(km) Workdays {days)
slope: slope:
equation: equation:
Chupter 2 Charles E. Marrill Publishing Company Copyright © 1986 by Bell & Howell Company.
Enrichment

Users of Physics: Principles & Problems have the publisher’s permission to reproduce this page. 2' 9



Name Period Date

REVIEW e ———————————ew  Chapter 2

Example
Rewriting Equations
Solve the following equation for r.

q _ 2V
m B2
Multiply both sides of the equation by mB2r2.
qB%r2 = 2 Vm
Divide both sides by qB2.
1'2 — 2 Vm
qB?
Take the square root of both sides.
r. [ZVm_ 1 [Z¥m
qB* B q
Problems
Solve the following equations for the variable(s) requested.
1. £ = 1/2 mv2 for m and v. 5 P = F—tdford
2. E = mgh for h 6. E = hf - W, for W, and h
1 1 1
3. 3=+ —ford, r _ __h?
f do di 7. ; = m for q
s d
4. 2 = Zfor s
i di

8. Answer the questions on the next page about the graphs below.

I 11

I

Chapter 2

Merrill Publishing Company, © 1990, 1986

ReVieW Users of Physics: Principles & Problems have the publisher’s permissien to mproduce this page.
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Name Period

Date

Write the general equation for each graph.

[

I

11

a. Which graph indicates y is directly proportional to x?

b. Which graph indicates y is inversely proportional to x?

¢. Which graph indicates y is proportional to the square of x?

. A car was designed so that each time one liter of gasoline was used, a light would flash on and the

driver would then read the number of kilometers traveled. The data are given below. Make a graph

and answer the questions about the graph.

Liters Kilometers

6 ]

12 ]

18 L

24 "

[, T - 7 B \& B

30

a. Which is the independent variable?

b. What is the slope of the line?

c. What distance would be expected for 1.5 liters?

d. Reading between data points is called ___ .

e. What distance would you expect for 6 liters?

f. Reading beyond the data points is called __ .

10. Solve the following triangles for the information requested.

B.

A
30cm @=
9.3cm c b =
25° 22cm c =
b
A=

Merrill Publishing Company, © 1990, 1986
Users of Physics: Principles & Problems have the publisher’s permission to reproduce this page.
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