
i~j~Jrlengl-hs are marked on the ~ollowing centimeter ruler?

a b c d e
,I, I, t, t,

1 2 3 4 5 6 7 8 9 10

cm

a)

b)

c)

d)

ej

Mec~sure the foliowing lines with a centimeter rQler.

O

g)

h)
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Scientists use the metric system of measurement, based on the number 10.
to be able to convert from one unit to another.

It is importa/

kilo hecto deca

(k) (h) (da)

1000 100 10

103 102 101

Basic Unit
gram (g)
liter (L)

deci centi milli

(d) (c) (m)
.1 .01 .001

10-1 10-2 10.3

Using the above chart, we can determine how many places to move the decimal point
and in what direction by counting the places from one unit to the other,

Example:

~nswer:

Conver~ 5 mL to L.

To go from miili (m) to the basic
unit, liters, count on the above chart
three places to the left. Move the
decimal point three places fo the
left and 5 mL becomes 0.005 L.

Convert the following.

1. 35 mL = dL 6. 4,500mg : g

2. 950g : kg 7. 25cm = mm

3. 275 mm= cm 8. 0.005kg = dag

4. 1,000 L :

_,5. 1,000 mL =

kL

L

9. 0.075 m =

10. 15g =

cm.

mg

Physical Scienc,e IF8767 8 @Instructional Fair, Inc.



What volume is indicated on each of these graduated cylinders? The unit of volume

§0 20

a) b) c)

IO

8O

7O

d) e) f)

-4O

I0

g) h) i)
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Name

ut temperature is indicated on each of these thermometers?

__Z ~--- 60

.3 Z

I0

~0

a) b)

_Z -
26

25

c)

d)

g)

e)

h) i)

I0o
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Class Date

LABORATOR’{ SKILLS 8

Pre-L~b Discussion.

Recorded data can be plotted on a graph. A graph is a pictorial representation of
inbrmation recorded in a data table. It is used to show a relationship between two or
more different factors. Two common L-ypes of graphs are line graphs and bar graphs.

In this investigation, you will interpret and construct a bair graph and a line graph.

Problem

How do you correctly interpret and construct a line graph and a bar graph?

Materials

No special materials needed

Procedure
Part A. Interpreting Graphs

I. The type of graph that best shows the
relations’hip between two variables is the
line graph. A line graph has one or more
lines connecting a series of points. See
Figure 1. Along the horizontal taxis, or
x-axis, you will lind the most consistent
variable in the experiment. Along the
vertical axis, or y-a~i.’s, you will find the
other variable.

Line Graph

/

<\ /
/

Y Numerical scale

Figure I
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2. Use the line graph in Figure 2 to answer questions 1 through 8 in Observations.

12

Growth of Plants

lO

2

10 15 20 25

Days

Figure 2

Plant 1

Plant 2

Plant 3

A bar ~oTaph is another way of showing
relationships between variables. A bar
graph also contains an x-axis and a y-axis.
But instead of points, a bar graph uses a
series o[ columns to display data. See
Figure 3. On some bar graphs, the x-axis
has labels rather than a numerical scale.
This type of bar graph is used only to show
comparisons.

Bar Graph

Numerical scale

- Figure 3
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Name Class Date

4. Use the bar graph in Fig-ure 4 to answer questions 7 through 11 in Obser-~-ations.

5.7

5.6

5.5

5.4

5.3

5.2

Red Blood Cell Count During Human Growth

I
I

! I
I I

4 6 8 10 12 2 4 6 8 12 1~1~

Months Years

Time

Figure 4

Part B.

1.

Constructing Graphs

When plotting data on a graph, you must decide which variable to p!~ce along the x-axis and
which variable to place along the y-axis. Label the axes of your graph accordingly. Then you

must decide on the scale of each axis; that is, how much each unit along the axis represents.
Scales should be chosen to make the graph as large as possible within the limits o[ the paper
and still include the largest item of data. If the scale unit is too large, your graph will be
cramped into a small area and will be hard to read and’interpret. If the scale unit is too small,

the graph will run off the paper. Scale units should also be selected for ease of !ocating points
on the graph. Multiples of 1, 2, 5, or !0 are easiest to work with.

Use the information recorded in_ Data Table 1 to construct a line g-raph on the grid provided in
number 12 of Observations. You should label each axis, mark an appropriate scale on each
axis, plot the data, connect the points, and give your graph a title.

Use the information recorded in Data Table 2 to construct a bar graph on the grid provided in

number 13 of Observations. You should label each axis, mark an appropriate scale on each
axis, plot the data, darken the columns of the graph, and give your graph a title.

© Prentice-Hall. Inc. 55
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Observations
Part A. Interpreting Graphs

Use the line graph in Figure 2 to answer questions ! through 6.

1. Which plant grew the tallest?

2. How many plants grew to be at least 6 cm tall?

3. Which plant grew the fastest in the first five days?

4. Which line represents plant 2?

5. Mter 10 days, how much had plant 3 grown?

6. How long did it take for plant 1 to grow 6 cm?

Use the bar graph in Figure 4 to .answer questions 7 through 11.

7. At birth, what is the average number of red blood cells per mma o[ blood?

8. What appears to happen to t_he number Of red blood ceils between birth and 2 months?

9. What happens to the number of red blood ceils between the ages of 6 and 8 years?

10. Between what ages is a human likely to have 4.6 million red blood cells?

!

1I. After 14 years of age, do males or females have a higher red blood cell count?

-o

Part B. Constructing Graphs

Data Table I Breathing Rate of the Freshwater Sunfish

Temperature Breathing Rate
(°C) (per minute)

10 15

15 25

"18 3O

20 38

23 60

25 57

27
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12. Use the grid below {o construct a line graph for the information shown in Data Table

I!11 I
I! !

I I
,,

I

I

t
I¸t I 1

Data Table 2 Average Rainfall in Willamette Valley

Month Jail Feb. ! Mar. Apdl May June July Aug. Sept. Nov. I Dec.

Rainfall (mL) 15 21 28 24 16 8 2 1 2 3 ,,5 ! 10

13. Use the grid below to construct a bar graph for the infon-nation shown in Data Table 2.

-7.

.{

© Prentice-Hall, Inc.                                                                                             57



Analysis and Conclusions

1- How is a graph similar to a data table?

How is a line graph different from a bar graph?

Does a steep curve on a line graph indicate a rapid or a slow rate of change?

Critical Thinking and Application

1. You are conducting an experiment to measure the gain in mass o[ a young mouse over a ten-
week period. In constructing a graph to represent your data, which variable should you place
along the x-axis and which variable should you place along the y-axis? Explain your answer.

2. What is an advantage o[ using multiple lines on a line graph? (See Figure 2.)

3. Why is it important tq have all parts of a graph dearly labeled and drawn?

Going Furl
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,Significant Figures Worksheet

How many significant figures are in each of the following numbers?

1 ) 5.40 __ 6) 1.2 x 103 __

2) 210 __ 7) 0.00120 __

3) 801.5 __ 8) 0.0102 __

4) 1,000__ 9) 9.010 x 10-6_

5) 101.0100 __ 10) 2,370.0 __

11) Why are significant figures important when taking data in the laboratory?

12) Why are significant figures NOT important when solving problems in your
math class?

13) Using two different instruments, I measured the length of my foot to be 27
centimeters and 27.00 centimeters. Explain the difference between these
two measurements.

14) I can lift a 20 kilogram weight over my head ten times before I get tired.
Write this measurement to the correct number of significant figures.
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