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) BEST COY RUNUBBLE

RATIONALE
Iitroduction to Generél Science

You are about to enter into a very interesting adventure --

.
the >tudy of General Science.
* 1his egventure will take many paths, all ]eading to a better
uisarstandar g 5F nature and the ever changing world in which we
v,
v aJ._w~u.e w111 b the basic Toundation for our
ool oo O AL
e w0 shariy hecome tamilar with the equipment, and basic
LUl €5 NEvwya. ¢ for the stuway OF science.
v et LA we will deal with some simpic mathematics
in suience,
-
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Introduction

Throughout our endeavors you will encounter certain abbreviations.
You will find it very helpful to learn these abbreviations.
Gene:-al
1. SD - Science Department
2. LIB- Library | .
3. RS- Resource Sheet
- 4. WS- Wurkeneet

WIT- Wollensan Teaching Tape

G

E. T- Tranz,.irency

You witl find the interpretation of the abbreviation for the
hoit  used precedin;, each section under the title resources.
hefer Lo “his key and the resource key i1f you have difficulty
at first, but as you learn the abbreviations your problems will

be minimized.
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T o ~ Introduction to General Science. |
Section I
Equipment and scientific procedures:
Resources faor section I
~ Books
* 1. SD-EPS- Exploring Physical Science by Thurber and Kilburn

. pp. 470-474 ‘
| 2. S PS (W-A-T) Physical Science (Work-A-Text) by Milton
Ga1ambo op. 4-5 and p. 20.
oM HBEY Wooow fowr Fncyclopedia vol -3 pp. 322-324

ol 1% op. 228-27%

cob e iliivnary

“y cdrce Sreet-  Suience Tools

2. List of instruments to determine use

Experiment:

Demonstrations- Laborative skills

Lectures:
1. "Introduction to the Study of Science"

2. "Scientific Tools and Their Uses"
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REST COPY RUAAS
Section [
Scientific equipment and procedures
Behavioral Objective I

1. After using the prescribed resources and completing the given

activities you will be able to 1ist the name, descriotion, use .

and safety measures for fifteen given pieces of science equipment.

This is the equipment that will be found in the laboratory
and wa »ill use it during the school year.

Activities.

oS 4, n disprayed equipnent and relate the names with its
gascription,

al.a, the di.grums illustrating the equipment which will be

N A8

.bmitted to you. (Make a sketch if necessary- The illustrations
.7 ¢ b returned.)
73. Use the following resources SD-PS (W-A-T) pp. 4-5 (Study
the illustrations.)
SD-EPS - pp. 471-474 Try to name as many of the disnlayed
equipment as you can. .
SD-PS  p. 9 complete questions (2) a,b,c,d,e,f,g,h,i, and J
4. Record notes from the chalk board and listen tc the lecture
on “Scientific Tools and Their Uses"
5. Select I5 out of a list of 25 given instruments and state
for what they are used. (Consult a dictionary) This is
practical scientific equipment not necessarily found in
Lab, but useful.
6. Suate five reasons why scientific equipment is important

(consult the WBE - pp. 228-229 vo' 10.
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Behavioral Objective Il

After completing the prescribed activities you will be able to

2]

perform the following simple laborative skills; using the apparatus :s:
you-learned about in Objective I.
(a) cut, bend and polish glass tubing
(b) collect a gas under water
Vo, MEaTLre using 4 greuuatad cylinder
) we gt onjects using o platform balance
(v flo suistitns using filter paper
st 2ol ustan litmus naper

1dss el ag snto a sinpner

st the invorcation given in your textbook EPS -pp 470-474
. wwierve o deensiration for eacn of the laborative skills
which wili L2 performed by your teacher. (Record notes)
3. Select a partner and practice performing the laborative skills.
4. Stucdy guides, diagrams, illustrations, information and

procedi.res as listed in the following resources.

SO-EPS  pp. 470-474
SU - Resource Sheets (Complete Activities)
t. Using a Graduated cylinder
2. Using a platform balance
3. Fii* ving a solution
4

. Test'ng with litmus poper
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1. Supply the correct names for the scientific equipment which .

will be on display.

1 6 1
2 7 . 12
’ 3 8 13
4 g 14
5 10 15

2. Name the equipment you would use vor the following:

1. crush solids

2. weigh objects -
3. hold a hot test tube

q, heat objects strongly

5. measure liquids

6. condense liquids

7. evaporate liquids

8. . filter solutions

Q. collect a gas
10. 1ift a hot beaker

3. Briefly explain how you would perform the following
operations:
1. cut glass tubing

2. filter solutions

3. measure using a graduated cylinder




4. Perform the following operations:
1. Determine thz weight of a giveﬁ item using the platform

balance. answer

2. Measure a given amount of liquid using the graduated

cylinder. answer

3. Set up the apparatus for collecting a gas under water

and explain how each part functions.

ERIC

Aruitoxt provided by Eic:



Advanced Study

. Prepare a report on any piece of practice equipment which
interests you most. (ex) Barometer, geiger counter, etc.
2. Contrast the difference in properties between common
“household glassware and laboratbry glassware.
3. Make a chart neatly displaying®&t2cuts of some scientific
- | equipment found in the laboratory.
4. Prepare a poster displaying the names of some science equipment
and state its use.
5. Make a chart illastrating sonie safety techniques in the IaBoratory.
0. Lemonstrate to the class how to correqt]y perform any three

basic laboratory skills,

Resources:

quks and teaching tapes |

SD-EPS Exploring Physical Science by Thurber and Kilburn
LIB - WRZ World Book Encyclopedia p. 195 and p. 104

SD SKF Science: A Key To The Future by Barnard, Stendler,
Spock, and Edwards pp. 252-254 |

SD MPS Modem Physical Science by Brooks, Tracy, Troop and
Friedl pp. 248-252

SD PW The Physical World by Brinckerhoff, Cross, Watson and
Brandwein pp. 255-256

LIB - WTT  Wollensak Teaching Tape

1. Temperature Conversion
Centigrade tc Fahrenheit C-51

2. Temperature Conversion
Fahrenheit to Centigrade C-52




Section I1I

Temperature and Its Measurement

Behavioral Objective I

1. After completing the prescribed activities you will be able
to state the significance, name parts, read, and record
readings from a fahrenheit and centigrade thermoseter with
an accuracy of + 2 degrees.

Activities:

1. Using the resource SKF p. 254 state the basic difference in
scales between the fahrenheit and centigrade thermometers.

2. Record the difference in the hoiling and freezing point of
water on each scale.

3. Observe a thermometer and 1ist the name of the three basic
parts and their use.

4. Find out why they use mercury and alcohol in a thermometer -
in preference to water.

5. Observe the teachers demonstration on how to use and read
a thermometer. (Record notes)

6. Make sketches which indicate different given thermometer
readings. |

7. .Read and record the temperature of given liquids with an
accuracy of + 2 degrees.

8. Given diagrams illustrating thermometers record the indicated

reading.

9. VUsing resource MPS pp. 252-253 answer questions 3.4.5,6,7 and 9.




Resources: Section II Objective I

1. SD -~ MPS  pp. 248-251 study

2. SD - PW  pp. 255-256 study

3. SD - MPS pp. 248-252 Activity

4, SD - SKF  pp. 252-254 study

5. SD - EPS  pp. 19-20 study

6. SD - PS (W-A-T) pp. 110-111 study

Other Resources:

Handouts Thermometer illustrations

Lecture and Demonstrations

"How To Use a Thermometer"

Filmstrip
(LIB) How We Measure Heat

Section II

Objective II

You may find yourself in a situation where you may have one
type of thermometer (ex. centigrade and your record may require

you to record your readings in a different scale(ex. fahrenheit)

After completing the following activities you will be able to
change fahrenheit readings to centigrade readings and centigrade

readings to fahrenheit readings.

ERIC 10
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Activities:

1.

20

Review the boiling and freezing points of water on each scale.
(notes)

Find the basic formula for cohverting scales PW pp. 255-256
(It is necessary that you learn these formulas) '

Listen to the following Wollensak Teaching Tapes:
Temperature Conversion: |

1. Fahrenheit to Centigrade (complete worksheet) LIB C-5]
2. Centigrade to Fahrenheit (complete worksheet) LIB C-52
Observe and record notes from the teachers lecture on con-
verting scales. (Practice on your own)

Complete the given scale conversion which will be submi tted
to ycu. (These will be passed in and graded)

Select a partner- one use a centigrade thermometer and the
other use a fahrenheit thermometer(Be Careful Not To Break
the Thermometers) -Get some tap water from the faucet in a
beaker. Each of you at the same time place your thermometers
in the water. After two minutes each of you at the same
time record the readings from your thermometers. After you
obtain your reading convert it to the opposite scale for
example if you have centigrade change your reading to
fahrenheit, if you have fahrenheit change your reading to
centigrade.

Results?

Conclusion?

11



Resources:

Books

SD - PH pp. 255-256
SD - EPS p. 486

SD - PS (W-A-T) p. 110

Handouts:
. 1. Basic Formulas for Scale Conversions

2. Readings to Convert From One Scale to tha Other

Demonstration and Lecture

How to Lonvert Temperature Scales

Experiment

1. Comparing scale rcadings on different thermometers

Teaching Tapes
1. Fahrenheit to Centigrade LIB C-51
2. Centigrade to Fahrenheit LIB C-52

12
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].

Construct a thermometer which will indicate each of the folloawing

readings:
(a) 5° ¢ (a) | (b) (c)
(b) 12° ¢
(c) 15° ¢
Record the following thermometer reading. ' [

15 -

’ Z
Pd
NE
answer

Convert the following c® readings to Fo,

(a) 100 ¢c=___ OF
(b) 15°¢c= °f
Convert the following FO readings to C°.
(a) 950 F = °¢
(b) 86° F = 0¢

What formula is necessary to change FO to C°

c® to F°

13



Section Ill

Graphing and Interpreting Data

Resoufces:

Books

SD - EPS Exploring Physical Science by Thurber and Kilburn pp. 9-16
- LIB - WBE - Korld Book Encyclopedia vol. 8 p. 314

Others

Transparency- Line Graph

Lecture

Graphing and 1.terpreting Data

Handouts '

1. Lata tc G-oph

2. Data to Interuret

Resource Sheet

1. Diagrams of different graphs

Section III
Graphing and Interpreting Data

Behavioral Objective I
After completing the following activities you will be able to
state the significance of graphs in science and how to plot
simple data on a graph.
* Activities
1. Bring some graph paper to class and learn the difference between
the vertical and the horizontal axis.
2. With a given set of numbers practice constructing the graph
with the proper horizontal and vertical axis.
3. With a given set of numbers practice selecting the best

14




4.

5.
6.

interval to plot data.

Observe and record notes from the lecture on preparations
necessary for graphing data, and how to plot a graph.
Practice plotting given data on graph paper.

Complete the given worksheet on data to plot on a graph.

Behaviorial Objective 2

You will after completing the following activities learn how to

interpret data as a result of a graph.

Activities:

1.

Review information you have received on how to plot a graph
and tne difference Lectween the horizontal and vertical axis.
The teacher will demonstrate how to interpret data from a given
graph.,

Using the chart at the bottom on page 11 in the resource EPS,
see if you can answer the following questions.

(a) How much air was displaced at 30° .

(b) .75 mm of air was displaced at what temperature?_

(c) What is plotted on the vertical axis of the graph?

(d) What is plotted on the horizontal axis of the graph?
Practice ihterpreting the graph at the top to the right of
page 15 in the resource EPS.

Interpret a given graph( you will pass this activity into be

graded)

Resources:

Books
SE-EPS pp. 15-16 and pp. 482-484
LIB-wBE pp. 318 vol. 8

15



Transparency:
1. The Line Graph

Fiimstrip:

Tape:

Qo
ERIC

Full Tt Provided by ERIC.



Self-Evaluation Section III
1. Construct a graph (or use graph paper) and plot the following
data. (The effects of heat on the volume of a liquid)

HEAT VOLUME OF THE LIQUID
0
- 10 C 10 ml
, 159 ¢ 20 ml
° 25° ¢ 40 ml
20° ¢ 30 ml
30° ¢ - 50 m!
Show the graph here:
From your graph answer the following questions:
1. Hows did a rise in temperature effect the volume of the
1iquid?
2. At 40° C what would probably be the volume?
Why?
[
L

17
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Advanced Study

1. Bring in cut outs of as many different graphs as you can
find and classify them according to the area in which the

graph 1s used. Example- Science, Economy, Eusiness, etc.

-
. 2. Bring in a picture of a graph accompanied by a sheet with
-
your interpretation of the Graph.
3. Construct on a poster a display of several different kinds
of graphs.
4. Make a write-up on why graphs are important in the area
of science.
&
-«

18
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RAVIONALE

Our last LAP dealt with the basic tools
and procedures in science.

In this LA?, we will consider measure-
ment in relation to science. Many problems
of science require definite answers to such
questions as "How long?", "How much Time?"
"How Fast?" and "How ruch space?"

This adventure will enable you to
better understand the quantitative rela-
tionship between mathematics and science,

Our next LAP will deal with a study

of the elements.



SECTION 1 - Resources

SD - The Dictionary
SD = (H-A-H) = T - The and How and Why Book of Time by Gene Liberty
SD - MPS - Modern Physical Science by Brooks, Tracy, Tropp and Friedl
LI8 - WBE - World Book Encyclopedia, Vol. 3
Li3 - WBE - World Fock Encyclopedia, Vol 17
L1B - WBL - World Book Ercyclopedia, Vol. 21
SO SKF - Science:A Key to the Future by Barnard, Stendler, Spock and
Edwards
LIB - Films - (1) The Moon
(2) The Earth

LIB - Study prints

(1) Phases of the Moon

(2) Day and Night

(3) The Seasons




Measurement. of Time prep prry PATE

o

Behavioral Oujectives
After completing the following activities you will be able to:

1. State how the following are measured in relation to time:

a. second
b. minute
¢. hour
d. day
e, week

. f. month
g. year

o 2. State the cause of the following in relation to tine:

d:y and night
. geasons (summer, winter, etc.)
. year
eap year
equinoN
saylight Savings Time

“»M LD T

ACYIVITIES

1. Define these terms related to the measurement of time. (dictionary)

a. minute f. hour
b. weekK g. light yrar
c. month h. equinox
d. year 1. day
e. calendar J. night
2. State in weiting and pass in to be graded the cause of the
following:
a. day and night e. equinox
b. seasons (of the year) f. Daylight Savings Time
c. year

d. leap year

(Good resources to use here are LIB - WBE 1. Vol. 5 pp. 46
° 2. Vol. 17 pp. 218
3. Vol. 21 pp. 460
SD‘(H"A"N)T = pp. 8'15. 21"280
. SD-MPS - pp. 537-544,
SD-SKF - pp. 288-292.

3. Complete the workshcet on time which will be submitted to you.
(The World Book Encyclopedia will be helpful)

4. Using the MPS resource pp. 549-550, answer the following questions
2, 3, 4, 5, and 10,

ERIC

Full Tt Provided by ERIC.



Bghavioral Objectives

3. i:ate how our present calendar is organized in relation to
e,

ACTIVITIES

1. Using resource MPS pp. 542-543 read and study the history
of calendars, also consider the H-A-W-T - pp. 10-15,

2. Write a brief sumiary on how our calendar is organized,
include name of months and number of days for each month
an? sgme of the problems encountered in organizing the
calendar,

3. Discuss why a year is made up of 365% days and why every
four years we have 366 days - (a leap year).

4, State the role the moon plays in reference to the number of
days in a month.

”»

RESOURCES 7GR OBJECTIVE 3

SU-MPS « pp. 542-543

3G~H-A-W-T - pp. 7 ~ 20

“i=OkE - pp. 2944295

LI3 WBE - Vol. 3 pp. 26-29 (Calendar)

Handouts: Mscal of calendar to complete

Behavioral Objectives

4, State how the following instruments are used to measure time,

a. sundial f. pendulum
b. clock g. hourglass
¢. radiocarbon h. water clock
d. speedometer i. sand glass
e. anemometer

ACTIVITIES

1. List and define each of the instruments listed above.
2. State what each of the above instruments are used to measure.

3. Select any two of the above instruments and prepare a written
report on its use and operation.

Resources for Objective 4

LIB - WBE Vol. pp. SD - Dictionary
LIB ~ WBE Vol. pp. SO - H-A-W-T pp. 32-42
LIB - WBE Vol. pp.

4

©
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SELF-EVA UATION 1
1. COMPLETE THE FOLLOWING STATEMZNTS.

1. It takes seconds to make a minute.
2. It takes minutes to make an hour.
3. It tokes hours to make a day.
4. It takes ' days to make a week.
5. It takes months to make a year.

) 6. It takes . days to make a year.

. 7. It takes days to make a lesp year.

11. Briefly explain what causes the following |henemena.

1. day and night

]
«

a year
3. leap year

4. equinox

111. Differentiate between standard time and daylight savings time.

IV. State the significance of daylight savings time.

ERIC
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SELF-EVALUATION } (cont')

V. What is the name of the calendar that we use tonday?

VI. What were some of the problems encountered in organizing the
earlier calundn.,?

VII. Explain why we have leap year every four yoir:.

VIII. Name four instrumants that are used to measura %im2 and state their
particular use.

ERIC

Aruitoxt provided by Eic:



1.

5.

©

ERIC

Aruitoxt provided by Eic:

SECTION I « Advanced Study

Make a report using five different references on the measurement

of time.

Do some research on what a radfocarbon clock is and what it is used

to measure.

No some research on how an atomic clock works.

”

Explain now the time system is used in the armed services.

Write a report and include some information about each of the
following:

a. Standard time zones

b. Time center for the world

¢. Standard times in different cities



SECTION 11
Measurement of Space
(Length, Volume, and Arca)

RESOURCES

SD-SKF - Seience: A Key to the Future, pp. 10-13 and p. 16 by Barnard
Stendler, Spock, and Edwards,

50-PN ~ The P'hysical World by Brinckerhoff, Cross, Watson and Brandwein,
50-PS (W-A-T) Pnysical Science by Atho Perkins.
WN)-MPS - Modern Physical Science by Brooks, Tracy, Tropp, and Friedl,

Chart: Caleculating Volume, Area, and Density

Wollensak Teaching Tape - The Metric System (Complete worksheet)

ERIC

Full Tt Provided by ERIC.



SECTION 11
Measurement of Space

Behavioral Objectives

After completing the following activities, you will be able to: ?

1,

Calculate the volume of rectangular-shaped objects and determine
the volume for irregular shaped objects.

Activities for Objective 1

Find the difference between regular and irregular shaped objects
and the meaning of volume. (Dictionary) on Modern Physical Science

fonstruct a rectangular shaped diagran and designate the length,
Width, and height positions. (Consult MPS pp, 8-9)

Writ2 the hasic formula which 1s used to calculate the volume of
¢ ‘ectangular shaped object (MPS pp. 8-9)(PS (W-A-T) p. 13)

otudy che sample problem at the bottom of pp. 8-9 in the MPS
resource.

Record iutes from the lecture and demonstration on "How to detey-
mine the volume of 2 rectangular shaped object. (Teacher)

Lorpiate the assigned problems and pass in to be graded. (These
vill be submitted to you)

Prepare a write-up and demonstrate how to determine the volume of
irregular shaped objects. (MPS - p. 9 and PS (W=A-T) p. 13)

Read p. 9 of the MPS textbook and study the diagram which 11lus-
trates how to determine the volume of irregular shaped objects.

Determine the volume for ¢iven irregular shaped objects. (Pass
a record of your answers in to be graded)-

BEHAVIORAL OBjectives

2.

Measure length and calculate the area for given objects in both
the metric and English systems of measurement.

o Activities for Objective 2

(You will need a meter stick or ruler for the following activities)

1.

Measure the length of your desk with your meter stick., Make two
Separate measurements. Write your results and record the average
of your two measurements., (Metric system measurement)

#1 cm #2 cm

avge,



Activities for Objective 2 (cont.)

2,

Lad

4

Repeat the preceding experiment with a ruler,

Measurement #1 in. #2 in,

Average in.

(For these activities, consult page 5 of MPS)
Complete the activities 1isted on measurements with a meter
stick.

To determine the area of an object you must mul tiply the
length X width, Learn this formula: A =L x W.

. 3truct @ rectangular shaped diagram - determine the position
¢ the lenyth and width. (PS W-A-T) pp. 12-13.

Find tie units which are used to express volume and area.
"< pp. 3-9. '

be ermine the area for a given object. (This will be submitted
for credit).

Review - Experiment - take a rectangular shaped object (Shoe box ).

Determine (a) length #1 #2 average
(b) length #1 42 average
(¢) length #1 #2 average

10



REST CEPY AURILACLE
EXPERIMENT
"Measuring With A Meter Stick"
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In nmaking measurements of length with a meter stick, the meter
siivic should be placed on the edge as shown in figure 1-1, If the
seter stick lies flat on a table, as shown in figure 1-2, the scale
is so far from the @, that it is possible to make a variety of
readings. If you loo aiong the line A0, the reading of the line on
the table appears to be at the 3.3 cm division of the meter stick.
If you look along the line CO, the reading now appears to be 3.7 cm.
Both readings are in error because of parallax: Parallax is ap-
parent movement of the line, with respect to tie markings on the
meter stick, which occurs as the eye of the observer moves from A
to C. The correct reading, 3.5 c¢m, is obtained only when one looks
along the line BO. Errors due to parallax are avoided if the meter

stick is placed on its edge when making measurements.

PROCEDURE IS ON THE BACK OF THIS PAGE.

11



EXPERIMENT (Cont.)
"Measuring With The Meter Stick" JEST COPY AVAILACLE

PROCEDURE ;

Examine your ruler and determine which side is marked off in meter
units,

YEVITIVITroTrTTYTYY ITYYT IT™TM
! 1 L 1 LA o --ENGLISH SYSTEM UNITS

§ iih @ 2.54 eenluingtery

s ¢ ? ¢ 3 10| --METRIC SYSTEM UNITS
wabouebinandig b o Lo

Using the side marked off in metric units, measure and recored the
length of the following_objects:

a  Across the center of your desk. .
5. i=agch of your textbook
¢.  Length of your notebook .

', length of the following line ségments:

1. . X ANSWER
2. —— ~ ANSWER
3., - ANSWER

e. Construct line segments for the following lengths:

1. 2 cm,
2. 3.3 cm.

3. 1.5 c¢m,

12



SELF-EVALUATIQN 11
1. Take out your ruler. Draw a line
10 cm. long RET eny gy
5 in. long

2. Complete this chart.

OBRJECT LENGTH X WIDTH = AREA
. 1. 300K #1 #1
§2 #2 Average
;. Sda Box #1 . #1
$2 #2 Average
gi.ggoe Box o #1 #1
i #2 Average
4, dtuck of Wood | #1 #1
#2 #2 Average

3. Differentiate between a regular shaped object and an irregular shaped
ot ject.

th
4, Define volume.

13
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SELF-EVALUATION I1 (cont')

5. Complete this chart.

0BJECT LENGTH X WIDTH X HEJGHT = VOLUME
Book #1 #1 #1
#2 #2 #2 Average .
Soda #1 #1 #1 -
#2 #2 ..;2 Average 45
Shoe Box | #1 #1 #1 “) ;
, #2 #2 #2 Averiqe

”

Y. w¥ras.~¢ these line segments.

= §1 inches

- »
#2 inches
Average inches
— , =M cm
#2 cm
Average cm
14
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ADVANCED STUDY

1. Demonstrate how you can determine the area
i for the following.

(a) a circle
(v) 1 twriangle
() a parallelogram

2. Demonstrate how you can determine the volume
of;

(¢) & cylinder
WD) a sphere
(¢) a pyramid

3. Make a no.ter displaying how to solve problems
related to volume and/or area. Include diagram,
forwila, and solution for solving the problem(s).

4. Make a list of ten practical applications for
length, volume, and/or area.

Ex.- To determine how deep a pool is you would
need to know (volume, and/or area, length)?

15
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Section I

8EST COPY AVMLABLE

BEHAVIORAL OBJECTIVE I Parc A

After completing the followiny activities you'will be able to

recognize some of the properties of water.

4,

6.

Read pages 18-35 in your EPS textbook.

State the boiling and freezing points on a thermometer- EPS p. 18.
Parforn the experiment - The Effect of Uissolved Substances- EFS
page 20 and state the effect that dissolvad substances have on the
boiling point of water. (Does it wake the bailing point higher cr
1overt)

Pertorin the experiment on The Effect of Reduced Pressure, p. 20 EP'S
State the effect that veduced pressure has on the boiling point of
waier. (Does reduced pressure make the builing point of water higher
or lower?)

Perform the experiment on Temperature and Diffusion p. 25 in EPS
State how temperature effects diffusion. (Momally does an increase
or decrease in temperature make things dissolve faster?)

Read page 25 in £PS 1ist the names of the three basic states of
matter and state how the molecules arc believed to be arranged in
each state of matter. (Example- in t'ie gusecus state of matter the
molecules are believed to be spreaded randomly about.)

Study the nature of drops of water by nerfonning_the experiment -

The Nature of Drops and answering the questions within the experiment.



RLST CoPY AVAILABLE

The Experiment -- The wature cf Drops

The Nature of Drops Play tape 2 6.4

1. With a clean dropper, place several water droplets of different
sizes on the wax paper, One droplet should be as small as pos-
sible, and the largest should be many times that size, Place
various sized droplets on other surfaces, such as a piece of
plastic sheeting, a table top, and a piece of paper towel.

2. Observe differences in the shapes .i the drops,beginning with
e TS SRS Maée sketches and rccord your observations.

9o ciace 2 small drops of water on the plastic sheeting as close
tu each oiher as possible. Determine how ¢lose the two drops
#wvt be to each other before they interact. Record.
khat happens; to the 2 drops when they touch?

4. Touch some of the droplets with the tip of a

clean toothpick. Observe and record any change

in appearance of the drops.

5. Dip the tip of a clean toothpick intc the scap

solution. Touch a water drop with this
toothpick. Repeat this procedure several
times with other drops. Record your‘observations.

6. Carefully introduce a few drops of witer into a beaker about 2/3
full of a clear 0il. Describe the saape of these drops. Can you
explain why they have this shape? YWhat happens to these drops?
Slowly squeeze thé dropper until all the water has been ftorced into
vegetable oil. Do all the drops move it Lo same speed? Record.

7. Follow the steps in procedure 6 aga‘n, bul tnis time use & Jronpm
full of clear 0i1 and & beakcr of vl aeseeibe ond anplain the

Q results.




gEST COPY. AVMLABLE

Experiment  (cont.)

A. Wry do you think drops take the shapes you observed?

d. What could make the shape of drops change with increasing size?

[ )

Lezs the material or surface on which & droplet is placed affect the

drcplei in any way?

D. What statement can you make about the behavior of Z water drops
when they touch?

E. Hoﬁ did the shape of ... droplets change when touched with a clean
toothpick? With a toothpick dipped into the soap solution?

Explain your answers.

©
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BEHAVIORAL OBJECTIVE I Part B BEST COPY AVAILADLE

In this section you will study the nature of solutions.

ACTIVITIES
1. Read pages 26-33 in your EPS. (Your textbook)
2. Define the following terms.

1. Dissolve 5. Concentrated
2. Solute 6. Dilute

3. Solvent 7. Saturated

4. Solution 8 Diffusion

3. Briefly explain Why things dissolve. ©PS 26
4. Perfoim the experiment on page 26. Diffusion vrom Crystals.
Eipiain what happens and why.
5. L5t four ways you can make things dissolve faster p. 27 EPS.
6. What offact does temperature have on the dissolving process?
F. 27 EPS. (Perform the experiment 1f necessary)
7. Read pages 30-33, EPS.
8. Perform the experiments necessary for you to be able to state the
following concepts. EPS pp. 30-33.
1. What effect does the following have ‘on gases in solution?
1. Stirring
2. Temperature
3. Pressure
4. Adding solutes
9. Explain how you can determine how much gas is in a soda pop.
(Do the experiment 1f necessary p. 31 [P)
10. Perform the experiments on pages 32-33 in ["S 1t is necessary for
you to answer tke following cuncepts.
. How can you drive gases from tan-water (What is tap water)? p. 32 EPS.

2. How can you collect cases from rater? if¢ .. 3%

ERIC ’
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REST COPY AVAILABLE.

3. How can you test for the presence of oxygen? (How will you

know 1f oxygen is present?)

4. How can you test for the presenca of carbon dioxide? (How

will you know 1f carbon dioxide is present?)

Additional Resources for Section 1

(4

1. liudera inysfcal Science 71-82

Filmstrip:

Waier and [ts Uses

Pamphlet
"What Is Water®

ERIC

Full Tt Provided by ERIC.



Self Evaluation Section 1 gEST COPY AVAILABLE

1.

[% )

10,

1.

State the boiling and frcezing puints uf water on the
fahrenheit scale bp, frp,

centigrade scale bp. firp.

hn o -

Generally does dissolving substances in a solution make the boiling

point higher or lower?

Will water boil at a higher or lower Lemperature under reduced pressure?

Why will sugar dissolve faster in hot tea than cold tea?

What effest doos temperature have . the dissalving process?

“uiler can exist in all three states of matter, what are they?

) and

— o A —

Classify the state of matter according to the nature of the molecules,

A. The molecules are scattered widely about,

B. The molecules are in a fixed position and they are close together,

C. The molecules are not close toyether but are not so randomly

scattered.
1. sulid
2. liguid
3. gs_

Briefly summarize what you lea, acd friw She experiment on the nature
of drops. (What did you learn by drirg the experiment?)

How can you test for the presence of? 1, oaygen 2, carbon dioxide
How do you know whea the following gescs arc present?

1. oxygen . caraen diozide

ldentify the solute, solvent w.d soiuti...

Salt + water —=—-=) Safty w .




Self Evaluation (cont.)

12. How does an increase in temperatuce effect gases in solution?

13. How does reduced pressure offect ile boiling point of water?

14. How can you drive gases from watar?

15. What two gases male up water? and

ERIC

Full Tt Provided by ERIC.



Advanced Study Section 1 BEST CoPY AUAMARLE

1. Prepare a neport on the general nature of water.
2. Perform an experiment which will prove that the water we drink at
school 1s not 100% pure. (Check with your teacher here)
.3, Make a display which shows some of the ways we use water.
4. Make a poster which displrys the harmfulness of poliuting water,
5, Make a diagram which 11lustrates how water can be purtfied.
©. lamoastrate to the class one or more of the following experiments
Fron pagis 44-45 in EPS.
. 19 v, 44 EPS
M. 13 p., 45 EPS
w3, 14 p. 45 EPS
n.. 15 p. 45 EPS

Prepare a bulletin board exhibit of pictures showing the uses of

ot
-

water as a chemical,
&. Set up a demonstration of diffusion by suspending a tea bag in a
large jar of water, (Explain scientifically what happens)
9. Make a chart of a pressure cooker and show its parts and the way
it operates and the significance for using it.,
10. Make an exhibit of substances that dissolve easily in water together

with bottles of the solutions so produced.

ERIC
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Section 11
- BEST COPY AVAILAGLE
BEHAVIORAL OBJECTIVE 1 Part A

Upon completing the following activities, you will be able to identify,

name, dehydrate and hydrate given hydrated crystals,

ACTIVITIES
1. Read EPS pp. 34-36. (Your Textbook)

2. Perform the following experiment and answer the questiors stated

within the experiment- Perform part 6, 7 A and B.

EXPERT M NT

. ¢ amerygy in chemical reactions. 6.12
¢ .ific tuere is A change in matter tnere is a change in energy.
« . s tie energy change is noticable, as in the repid combining of
i’ 1 Ay aon(burning.)  Sometimes the energy change is hardly

v ules Only by careful investigation and measurement can
Lt Jeteet the energy changes in a green leaf that is converting

G 25 from the envivonment into food.
1. Place about 1 gram of mossy 2zinc in a 250 ml beaker., Place a

thermometer in the beaker and add enough water to cover the bulb

of the thermometer. Record the tamparature.

2. ilow add about 5 ml of dilute hydrochloric acid (HCL) and stir the
mixture carefuily. Bubbles form. Put a glowing splint near
the top of the beaker. 4 Hhat gas is given off?
/

E 3. Watch the temperature 4. Add 50 ml1 of
and record it at the HCL to a
HC highest point.

beaker. Record

4 the temperature.

EEZZEZZZ;} - t-~' daOi.  Stir
and record
temperature

[ $24
.

6. Place a small amount of bluestone or copper sulfate in aclean Pyrox
test tube. Place the tube in ¢ “older, and heat, until the bluestone

turns white. Allow the tube tn cool c.nplaind,,

7. Hold the tube containing the white walerisl exactly as shown,
Slowly add water. drop by drop, until! ¢ definite cclur chanye
occurs. HNote anything that nappens a: yuu add the water,

)




Experiment (cont.)
BEST CCPY AvniLasis

[ 98

A. In addition to a change in color, another kind of change occurred.

Describe this change.
8. What was given off in all of these activities?

C. Do all neutralization reactions give off heat?

D. Which of these reactions was a neutralization reaction or were

they all neutralization reactions? /\>

3. Name five other crystals which contains water of hydration other

then copper sulfate.

‘. 3'
5.
2. 4,
4. Differentiate between hydrating and dehydrating crystals.
Hydrating
. Dehydrating _

N
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Section 1I
BEHAVIORAL OBJECTIVE 1

BEST COPY Ay
oart B Y AVAILABLE

Upon completing the followiny activities you will be able to

fdentify, name, test and state conmon properties for some acids,

bases and salts.

ACTIVITIES

1. State the meaning for the following terms.

1. Acid 2. base

3. salt 4. 1itmus paper

2. Read pages 37-43 in the EPS book.
3. Ferform the expeniment listed or page 37 in the EPS texthbook "Testing

salutrons” énd complete the chart at the bottom of page 37,

Classify

the listed liquids as acid, base or neutral after testing each liquid,

using litmus paper,

4. Conpiete the following experiment and answer the questions with'n

the experiment.

EXPERIMENT

Mystery Solutions

A. Get a vial of solution “X" from your teacher. Determine whether
1t is tap water or some chemical solution other than fap water.

I'm sure you have many

questions - I will guess at scme of your questions

and give you some answers to guide you.

1. Can I taste it?

o W11 it hurt me 1f I spill it
on my skin?

. Will it stain my clothers?

Can | watar my plants with it?

Can I have more if

I need it?

Can I freeze {t?

Can I give some to my dog

Can 1 use books for help?

N

Ouwor maw

<>

=

ll

No,

No.
Probably not,
If you wish.

It may be poison,

Yes. Tell me the number.
Yos

Please don't,

Yaos,

. One way to find out about an unkrown solution is to test it with

an indicator and see 1f it is acid, base or neutral.

“3
*
-



Experiment  (cont.) BEST COPY AVAILABLE

Boilad red cabbage makes a yood indicator. ODrain off the dark Jjuice
and pout it into 3 small jars.
A. add water to jar 1.
B. add vinegar to jar 2 (an acid)
C. ady ammonia (a base) to jar 3
C. What changes did you cbserve in these jars.
U. Could vou test your unknown solution with cabbage juice? .
E. .auuld this one test be enough to show that you do or do not have
Aty o yowr vial?

W el thut are in the furm of paper called litmus.

—
-
-
L
¢
e
€«
-

14 . 00 iile oy test the acidity or alkaniinity of suostances
ouo e oe at howe, ask your teacher for some of this paper.
YOU i 1o make your own indicator paper by soaking paper towel

s

N v o a bage Luice.

8. Perforw the experiments under the following topics in the EPS
tudk.  pp. 38
1. Acid, Base Reactions
2. Testing Gases With Litmus

6. Answer the following questions in rclation to your experiments
1. Classify the following as either acidic or besic.

1. vinegar

2. baking soda

2. HWhat was the tomperature of the vincp:e?

t4) bevore the reaction

(b) after the reaction

L

(¢) ronclusions

~en - e e ity e o — G~ — = . - o e A~ W

3. Classify the following as acidic or busi.

12



BEST COPY AVAILABLE

1. Household ammonia

2. Vinegar

When you mixed the following was there a temperature change?

conclusion

7. A. What was the results of testing ammonia gas with dry 11tmus

damp 11tmus

. A cp——y

3 dnat was the resd#lts of testing the gas from'hydrochlbric acid

Wit dry Jitmus _ moist Titmus

© M3 tem e

e CVulien

o, . songe amme » oo a

« o1 lowing experiment and answer the questions within

R - -
V2 h!i‘-‘nb.

FAPERIMENT

i+ caemoe the javels on the cans of different kinds of baking er.
Nete that all of them contain baking soda. In addition, each can
may contain cream of tartar, or alum, or an acid phosphate. Are
craom of tarts, and alum acidic or basic?

Z. Why don't cream of tartar and alum react with the baking soda in
the baking powder? What do you think would happen if water were
added to haking powder? try it Record your observations.

3. Gas given off by baking powder forms bubbles in cake dough. The
dough hardens when baked so that the cake remains full of small
holes. Such a cake is lighter and more tender than a cake baked
from solid dough.

4. Set up the apparatus shown
and determine how much gas is
given off by baking powder.

5. Put a level teascuonful of
baking powder in the flask
of cold water and collect
the gas producad. Mark the
level of the gas in the
collection bottle.

14
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Experiment (cont.) gEST COPY AVAILABLE

6. Turn the collection bottle right side up. Measure the amount of
water needed to fill it to the top again. How much gas was given
off by the baking powder when cold?

7. MNow repeat the same procedure But this time heat the water and
baking powder. How much gas is given off when the solution is
warm?

8. Dissolve 1 level teaspoonful of baking soda in a cup of wates.
Add cream of tartar slowly, stirring it constantly until the
liouid is neutral., How much cream of tartar is necded to
necicail ze one teaspoonful of baking soda?

v, Uaking soda and dry cream of lartar in proper proportions
“outralize eacnh other. Collect andg measure the amount of gas

Jooa 0F7 by your nomemade baking oovder. Compaie the vesults
WA lhe gane anount of commercéal ¢ haling powder,

Poreoyour el g sder hooe and babc cakoin muffin cups
: balvny powder with batter toe soce of the cups, a
Ciowbdn athers, ana you might try yeast since it
4 wpaces {6 batter,

c LN dcie satt. N3li- Perform the following experiment.
Tow o sk BV Fumeed ws oa demonstration by your teacher or a group.

bocir one name: of the acid and hase that we use and the

Hae wi Lhie salt that we make.

EXPERIMENT
Neucrallzation

Many important crops such as clover, pcas, and beans grow best in soil
that has a pH of about 7.0 (neutral). Such crops do rnot do well in
acidic soils. Acidic soils can be neutralized by the addition of basic
cnemicals., Ground limestune is often used because it produces basic
chomicals as it weathers, Thus its effact on the soil can last a long
time,

In this investigation we will examine reactions of acids and bases.

1. Place one drop of a dilute soluticn of hydrochloric acid on a strip
of red litmus paper and a second drop of the same solution on a
strip of blue liunus paper.

4. Repeat with a dilute solution of scdiun hydroxide and then sadium

oo — chloridr and fisally, distitled
A //ﬁ:::l water.
/ \

! Hak2 @ vablc ant record your results.
: Na0H N
U T YR TSTLUE

LTTMUS LITHUS

 ng—p—"



BEST COPY AVAILABLE

Experiment (cont.)

3.

12.

Pour 10 ml of dilute sodium hydroxide solution into a small beaker.
Place a piece of blue 1itmus paper in the sclution.

Stir the'501ution and add dilute hydrochloric acid drop by drop until
the Titmus just turns red.

Now add sodium hydroxide solution one drop at atime until the
litmus turns blue again. Again add acid until one drop of acid
will turn 1itmus red or one drop of base will turn it to blue.

Next, iieat the misture gently until the water is nearly gone,

and then 'et the rest of the water evaporate. With a magnifying
‘v, 2%amine the solid residue. Do you recognize the cubic
~veials of sodium chloride? Taste it. What is it?

i vourr zecount for the heat being w?ég

et yorksheet which will be provided for you on acids,
% .‘.‘.‘ R

.~y fO0Js or substances and classify them as

. st nzutral,
teo aspirin
2. sozp _
3. soda pup
4., lenun
S. buttermilk
6. sugar solution
7. orange juire -
8. milk of magnesia

[¥e )

weak lye solution

10. household ammonia

For review answer the review questions and thought questions on page 48

of the EPS textbook. Pass your ansvers in to your teacher for evaluation,

16



BEST CCPY AVMILADLE

Additional Resources for . Section 11

Modern Physical Science

Topic: Acids, Bases and Salts pp. 45-53

Pathways In Science

. Beok 2 Chemistry of Mixtures
Topi:  Cumpounds Called Acids pp. 96-101 and pp. 118-122

Y

ees Wnen An Acid Meets Base pp. 107-110, pp. 118-122
vtk Ten bioe Tafe
:ooand Compounds"

e L CARCY

B TSt

i L b aud bdlts

Worksheet

Acids, bases, Salts

17
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. ' BEST COPY AVAILABLE
Self Evaluation section 11

1. Name two crystals which contains water of hydration.

1. 2.
2. How can you hydrate a crystal?
. dehydrate a crystal?
:. | 3. How can you test for the presence of oxygen?
4. Wheo tlue Vitmus paper turns red, what does this tell you about the
solution?
. Mhei s . autel1  solution?
9, uh.. is the name of the gas fi soda pop?
/. Why 18 paking soda solution used as a first aid treatment for burns
Cunsed by an acid?
8. Hos can aciaic soils be neutralized?
9. Wnat is meant by the symbol pH?
Using the pH scale |
10. Classify the following as being either acidic, basic or neutral.
pH (1) PH 4 PH,
11. How can you make an indicator in the laboratory?
e 12. What gas is given off by heating baking soda?
. 13. Does the temperature (rise, fall or .:main the same) when an
L 4

acid and base reaction occurs?

14, Name two acidic substances.
1. 2.

Name two basic substances.
]. 2.
15. Briefly explain how you can make table salt.
18
Q
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16. What is the scientific name for table salt?

17. Classify the following as acidic, basic or neutral.

1. salty water 2. lemon 3. ammonia

g »~H

18. How can you drive the gas out of baking soda?

L . e

19. When making table salt how could you tell when the solution was
neutral?

Acidic? "

Basic?

20, Hew was tne salt obtained from the liquid sclution?

19
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Advanced Studiés_

Determine the waight of the water of crystaliization that is driven
off by heating a sample of alum. Calculate the percentage of the

orfiginal weight made of water.

Make a cake batter without baking soda. Divide the batter into
several equal parts. Add different amounts of baking powder to
each part and iake szwples in muffin cups. Keep a vecord of the

resulve,
Extract the juice from diffurent fruits. Mix with acidic and basic
solutiuns Lu see which juice changes in color. Prepare a chart

sfuwing cthe color changes,

Find out whether freezing or boiling fruit juice affects the way

they react to acidic and basic solutions.

Perform a deionstration on the "water to wine trick" pp. 45-46 EPS.

20
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BEST COPY AVAILRBLE

RATIONALE

Come aboard for another axciting adventure. We have
Just cumpletad a LAP oa tie Niture »f ma Lar o very essen-
1ial compound. Mow we e yuiag LLo. oLy abcut one of the
crements which makes up walcr, oxyuan. In this LAP also,

4e are guing tu consider some other inceresting gases.

Fium tne viewpeint of maaiini, oxygen is one of the
most inportant substances in the world, A1l 1living things
use oxygen in one way or another, and most o+ them cannot
live without it. Oxygen unites ciemically with many gther
substances, which is often an adventage to man, but some-

times is not.

Now, on with the study ¢f scre iaportant gases. In
our next LAP we will consicer the stuwly Gf carbon 1s an

alement.



BEST COPY. AVLLiuiE

Section 1
BEHAV1ORAL OBJECTIVE 1 A

After performing the following activicies, you n..!! be able to state

some properties, uses, ncans of preparaiia, aud fests for the fol-
lowing gases:

1. oxyaan

2. caryr drenide

3. carben muenoxide

4 SuVAe aievde

A LSRN -

1. R2ad and make » written sumnary about the following topics and
vead the following pates in your soxtbook. EPS and World Book
Eauyoiopnidia,

1o Ouygaen, 1po 5057
do  ualleh divside p. 56 Also consuit the worid Book, Book 3
(1972 edition) pp. 167-168 Topic: Caroon diokide
3. Carbon monoxide- consult the Worid Book Encyclopedia
Book 3 {1972 edition) p. 168 Tupic: Carbmn monoxide
and page 62 of EPS. |
4. Sulfur dioxide read page 6! of E/S Sluie o usc of 502
I11. Observe the demonstration on vhe nzans 7 prep-riry e
followdng gases.
1. oxygen
2. Gorban diekide
3. wulivr g.oxice
{11. Record the following information abwit e o W cbuve gases
on a chart as they are prepare..
1. Name of the g4as pre;-ri

o, Name of the chemizaic p.o¢ ¢ 7re e A aa”




. The color of tne gas.

8 AYIATY AN
. The odor of the gas. BEST ccP{ A’Joﬂl-ul.aLE

3

4

5. The method uscd to prepzre t* 2 goics.

6. Four uses for ea:h of the gases sialad

7. How to test for the presence of tne ga:.
' IV. Give the reason you feei that we Jid no, wrepsre carbon monoxide

gas in class, (Reread tie prupertivs ¢t carbon monoxide in the

World ook Eacyclopedia- p. o8 v.i. » iwic: Carbon Monoxide)

5. Read pyu. 52-53 State the ity Lo totieailg play in the vusting
process: 1, daier e Ve .

&.(a% peoiore the experiment | ut ihe top ot vage 53 in the EPS
vexidouk.  Fi-st parfosm the capuriignt 25 descrived at the
‘op Of page 33- EPs,
V. Heat Gas sas proauced? e

(b) "kt set-up tne gquipment 11 as shown ac the 1np of page 53,
but instead uf using taking soda and ' iueyar use wanganese
dioxide and hydrogen pe-oxide.
2. What gas was produced?

(c) Make a comparison between the rusting whach inars with
Experiment I .
AND

. Experinent II e

Conclusion L e

- - e e et e e . . . - - L R el e

7. Read page 677 in the World Cace- Veo. 4 -apic: O-reatlion.

(a) State the role Oxyye . Blays v viC v n oL nces s,
(b) What is the name 0f the 7o Cun ut . 1 y1rwr Lhep fron anites
with oxygen. Lo o ok Vol 14

- — r————— - ¢ — "

[V 3]
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(c) State whether motstu e v~ wit v is pecessery tor rusting

to wceur.
—-.F.

(Refer to paye 52 -w EM;:
(d) List three ways rusting can Lo ,iomie !,
1, 2. 3.
(Refer to page 52 of EFS in textbook)
(e) What 1s mesnt by tne term axidation? (refer to page 56 of EPS)
(f) Masie two products of uifdaticy (~xivr *p P. 56 of EPS)
(g) Use a dictionury or #S book »nd stute the Jdifference
batwenn eon exanplae vor;
i. stow oxidation
DEFINITION

TRE s SRR BRI AR o b B ¢

Eyauple(s)

I GD STNP M M B . L YA Dws B s .o OB aw S e+ S AP 0P A S S

2. P1pid oxidation
LLFINITION

Example(s)

(h) Classify the following as being the resultof rapid or
Slow ox%dat*on.

1. rusting__

2. burning flane

BEHAVIORAL OBJECIIVE I R

After completing the following activiticn yo: w¥11 he anta to state

the reason oxygen is fmcor:ant i: our d v iy

ACTIVITIES

I. Read page 679 of the World 8., & CACys T v Vi is Topl:
How oxygen supports 1li‘e QL VAR TES £% PAS B SO valiuning
questions:

1. Where does man and lord animals JeL Cavager?



8EST COPY RUMINELE

Trace the path of oxygen from the time it enters man's lungs until
energy is produced in the cells,
lo 20 3'_.._... - 4.

Where does oxygen enter a fish's blood st-eam?

Briefly summarize how plants use oxygen.
. I1. Refer to the World Book Encyclopedia (1972 edition) pp. 679-680

Vol 14 Topics: 1. Other uses for oxygen p. 679
¢. Making oxygen pp. 679-680 3. Historyp. 680
4, Cherfcul propertiec

(tar th: »Vlowing congants)
bo Tiuv ouc how Josep's Priestley discovered oxygen (history)
« Fino oud how oxygen is produced for welding and irn hospitals,
3. List feur chemical properties tor the o!ement ozygen.'

(11, Gbserve and summarize the following Fitmstiips

1. The Adr Around us
2. (0:idation

ERIC
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BEST COPY AUAILABLE
Self Evaluation

1. Write the names of the four gases we di:cusssd or prepared in

Section I.

2. Select any two of the gases and write down five things you
learned about the gas.

gas (name)

1.
2.
3.
4.
5.
gas (name)
1.
2.
3.
4.
5.

3. Explain why oxygen s such an important gas.

4. What 1s some differences between the follawing gases,
1. carbm dioxide carbon ncruxide
1. 1,
2. 2,

5. State a use for the gas sulfur dioxide. -

N e® car G o "

6. How can sulfur dioxide be prepared? _

B e ¢ a——— ¢ - omn e

7. What two things are necessary for vustiirg Lo oot

EC 1. 6 2.

Aruitoxt provided by Eic:



8. W1l the gas carbon dioxide cause rusting?

9, What is the meahing for the <erm ox‘dation?

10. What is the difference between the following terms.
1. slow oxidation
2. vrapid oxidation

11. State where man and land animals gat oxyyen?_

12. How did Joseph Priestley discover oxygen?

3. List four u.es for vaygen cther thapn vcing a necessity for man
d entmals,
" 2.
3. 4.
V. List two propecties of oxygen.
1. 2,
18, List an example for each of the following conditions,
1. slow oxidation

2. rapid oxidatioun

ERIC

Full Tt Provided by ERIC.



Advance Study

Section 1

1. Make a poster displaying the name(s’ of eitier and/or one of the
following gases.
1. Carbon dioxide 2. oxygen 3. sultu dioxide 8. carbon monoxide
(include on yur poster pictures, diayrams, statements,ectc. to
prove the gas's 1. importante 2. usefulness 3. occurance

¢. Find out whether caroon dioxide s heaviar than air by performing
experiment I on page 76 of EPS.

do St up & series of exnrinents to show whivh factors encourage
steel co rustad how tu provent rusting,

Perrorm experiment 1 on paye 76 of EPS and see if carbon dioxide

<n
.

vah Le produced (The center diagram)

5. Froduce carbun dioxide in a large bottle and pour the@s down a
trouyh contﬁining small candles as shown at the right and in the
central diagram and page 77 of the EPS book.

6. Freshly peeled potatoes and apples often turn brown  the air
Set up an experiment to find out whether this change is caused
by oxidation. (Bring your potatces and cellophane paper from

home)

ERIC

Full Tt Provided by ERIC.



BEST COPX AUTILASLE

Section I1I Five and Flanus

BEHAVIORAL OBJECTIVE I A

After completing the follawing activities you will be able to state
or 1ist the following coacepts about Tire and flames.,

1. What is fire? 2. Kinds of fire

3. How fire is produced 4. The kindlng temperatures of some
cormon materials

5. Uhat fire produces 6. How to wstermine hiemount of useful heat

Acvivicy T 0 A {Rasearch on fire oo Vlass)
e Re o saots 118116 1 the Woi e Book Encyclopedia Vol, 7
Arswer the following quastions:
oo What is fire?
»hat nappans as a substance Lurns?

st - nther teim which mighe be .sed which weans the
same thing as burning?

4, Ditferentiate Letween the tuliowing lecws and jivea example
of each:

1. slow oxidation 2. combustion 1. oxidation 4. explosion
5. List the names of tiree different kinds uf Fives.
1. 2. S
6. What three conditions are necessary bafore a {ire 'viil start?
1. 2, 3.

7. What is meant hy Kincling temperatu,. ?

8. State the kind'ing temperature /o the £37100 M tials,

1. paper 4, vog
2. cotton 5, vl el
3. cellophone toora el gu

«©



BEST COPY AvILAR! ¢

9. Explain why ashes remains after the burnisy of wood or coal.

- 10, List three things that fire produces:
1. 2.

i

11. What conditions cause smoke and soot?
12, State two reasons light mignt be produced from a fire

1. 2,

Other references which may be used for Activity I are

Teue and Filmstrip Fire and Fuels
Yoo texclook  EPS . Je-3
s festb i ooobs ond Heat
couwwiy T Perfoma Lhe expes dent on oxygen aid rate of
ReMng v w00 of page 67 of your textbook EPS.
Stew. vole cunclusion:  Maw uoas oxygen e¢fect the rate of lurning.
cecdena AP0 1A
Study the diagram at the bottom of p. 73 in your textbook summarize
what it is used to represent.
Make a similar drawing to represent conditions which would probably
occur i1,
(a) Perfectly dry wood is burned
(b) If very damp wood is burned.
State your conclusion Which produces mure useful heat
(a) nearly dry wood
(b) perfectly dry wood
(c) very damp wood

Explain your answer

10




Activity IV 1A BEST CCitY AvAliABLL

9. State the names of two units used to measure heat.
]. 2.
(b) Which of the units for measuring heat is used in the

English speaking coutries?

The metric System?

(.} What does the obbreviation BTU mean?

petivity v 1A

ey Yoansfers  Perfom the following exj.eriment ard answer the
Wi, nns stoted witnin,

PeiaY TRANSFER LA PER!MLE T I

Y By ey WAy Ynownteh poteatial energy can be converted to
ihs.te kg io.  The most Tamiiiav sourie of energy is the food
cou eai in o hig investigation you will provide the source of
otertial enercy. Tour nuscles will convert some of the potential
e a) znelgy ia the focd con have eaten into kinetic energy -
oncvoy o motion. ‘o will observe the effect of transferring

5.

. \y

ihic oowrgy to a sample of water.

. Pour 20 il of water inio each of 2 gluss jars. Record the water
temperatures.

2. Tighten the lids on the jars. Wrap both jars in newspaper, as
shown. When you are finished the jars will be wrapped in at
leas: eight thicknesses of paper. The paper will act 3s a heat

.insulator.
- '7\':-. v

3. Shake one jar vigorously (ashout 4 times per cacond) for four
minutes. Mambers of the team may take turns doing this 30
that the shaking continuos at a rapid pace. In shaking the
jar, move 1t less than ¢ inches, nack and forth. Do not
shake the second jar.

4. Unwrap the jars. Remove the Yits and aceio record the temperature
of the water in cach.

A. Calculate the temperature change (1t .ny) in each jar, and
record in your data book. The unit iu” measaring neatl energy

Q 1




c.
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?..@T (VEEL I RO ;‘.s-n.é.E

is the calorie. Cne calorie is the arwunt uf heat energy required
¢d raise the temperature or i gram of water 1°C.  How many calorfes
were gained by the water in each j» 2

Using the kinetic theni'y of hedt, ey lain any temperature changes
that you observed.

1f1 gram of water covled rrem its bailing temperature (at sea
level) to freezing, how nany caluric. .ere 16st by the water?

Activiey VI 1A H.at Storage

Perform thr following experiment and answer the guestion within.

tete
b TIRAGL EXYPERTIMOM Y T

siaetr: thavr, of heat.

neter San ostery healt woercy,  Other it b » &5 wall as metals, can
alen » terg ot vi2tie o Eut difrrept maworials have dvfferent
aayahif’as tee AL CEDREA2. TN Tnls vnvaestigation you wiil cumpae

Lt e cseality ot equar welgints of water and a metal.

B rlCoAgtng uhis favestigation, ueedict wiich has the greater heat

T cara'~" - A Wetai A watey,

ALt Lne yLy070am cups A anc £, Pour 40 m) of tap water into
< ("1 t :.'er

Vatng (e palance, *ind the weight ot the metal to the nearest
grari. Tie a 10 inch length of tiareea to the metal. Welgh out
an amount of tap water equil to the weight of the metal.

Place tha metal ruweg and water from prucedure 2 in a beaker,
ard heat to about %0YC (A]low the thread attached to the metal

to hand over the adge of the beuinr,
!.
ICA- .1

" "-'-'L e
iliai Yj .,__,.,‘ \_-....JJ.L)

When the tcmrcratu e ot the Later %L resche . S0°C, transfer
the metal to Cup A and pour “ha %0 waies rts “up B. Stir
tha contents of hoth 2uns for cng pinate, Troer cacord the
water temperatura in e.ch cu)

Which contains mne heaL €cygy b e w0 Gy 0r an equal
weight of water ot €57

Using vhe iinctic theory o0 o~ L, . © v learned about
the structurs and behe?.r 3¢ wre a1, Jourtoanswer to

question A,

12



Activity Vit 1A Heat Tvanster BEST CCPY AVTiLA

Perform the folluwing experiment and anuwer the goesbions that aru
stated within,

Classify the following type ¢f heal Lransd— . as-
1. Connection 2. Radiation 4. Conauccinn

State the mearing for the ty;e hzo' t-ansfer you nawe.,

HEAT TUANSFER c RreRIbBELNT il

1. Get a meta! ved 176 to /4 inch in doametar ans & foot o more
Tono,  Ciwey §i a2t ~ae end ¢ thyt 7 fs Dy g hworeiZentel pasitiun.

2. v d ez aeler g Oy ont Qi 0t e deete b by means ot
e fize,

3 b AN YR A0R0 6 WEAE NaPuars ?
You oo 0 0 annat the wmelers o fone vt
oo, vewith wour wad i ot a gued idea.
' S Ny "';i'y‘.'a of iiﬂ’l'd” in ¢ candle waa.

frewax 15 000 od s ooy sl nlervals aloag thy netal rod,  As
LGN a5 R e, gtace o1 the oot st gieen Jhip reaches the
pediinng Dove o wax, the civip mlis, By obdserving the wax chips
Metbons, gou cain e b g tdaa of we wonduceion of huat alony the
tistai b oad,

4. See now ionu it takes for each chup of witr ty malt., How
.ap1dly oes bent o crasel in this nrval rouy Do oyou Lhink
that heat travols ot the same rate of speed in all kinds of
metat? How would yuu test iint

5. ilow het is che metal vod?  Hoe could you fia, unt?

You have seen Lhar heat tfravels thiog o wia o ey it alse Lravel
through air? Liquid? Midch kin! of s oodal comiiots heat best?
How could you find out? T

Design sorme ¢xperiments to answer Lrese Go o and write] them up
in your data book. !

£

I :
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BEST COPY AVAILABLE
Activity 1 A (cont.)

(a) Observe and sumiarize the Chima e "o hoat Travels”
pass in your suminarries for evilia.ion,
(b) Study the chart in the science capar Tment,
1. Fuels
2. ileat
Summarize the iniormatics which is aiver and t.2 chart about

the abuie lopics

Aetiv bl 1A Beay Cagacit, of wii

e o . eeme

cerfurm the oV oiring oretiews and a0 .. o the questions statod within,

iE'-; s ) f)f' o t )_ P ',: :.‘ .' :‘. :. ..“. T Iv

Baeio 2w ans of v 1 a st besker over a candle flame,

Tire ihe bomeecatien vy 30 secunds uati] the temnperature
B e g

+ wh

oW reldie? 4% Csiant as possihile; for example, the
ateet DI ite wandie, tne size v° Lhe container, and the dis-
tance Letwesn the “Yaae and cantainer.

voctuloee s Castrvieenis 95Tag 0 grams ofF cociing oil, Keep

3. Make & graph of e results of the cnperitnent. plotting the time
and temperature as shoan on the back of 15 raid.

Vool v calorin of heat

’1 needed to raise the
“ tumpnratare of one gram
I f of 6i¥ 17¢> Fynlain.
i]'a 4. cumpare the cimes nzeded
4 i hee” wacer and 01
?::$% t.'\f SauL nurye tlf degrees
Tf . oil g the 00 Tuwing vatio:
& ,
eat (I hoded n heat of) 2000
A i, reeded e heat water 209C
i
!.-{‘:j [N " lat dh’.: '.:}AS rl\.i(" ‘.E]] Vou
f— S w2 beat sopwities of
e st stances

C. The heat capacity of wuter is ! —ai-:i: (ST ural vr €anii degree,
Waat is the tvie cagacity ¢ ui



Heating “urves - water & oil )
20 3 BEST COPY AVAILAELE

D. Determine the heat capacity
of orher liquids using the
sane method described here.

E. 1s the heat capacity of a
desert the same as that of
land near a lake? Explain.

time .
Activity IX 1A Steam Turbines

Perrorm tie fallowing ezperiment und ans.ar thz quustions stated
mitht o,

Laal o 1 st five other ueas for hLiat,
Shhn . OREINES CXPERIMENT V
e u.o the tettom out of an aluiminum pie plate. Mark off 20 - 30
: voally spared points aroun the circumference of the disk.
ve t.n SniPs 76 make tuts 2 ¢ long etong the radii at these

soti. Clse pliecs o0 tweezers to twist each vane in the same
diseetion. Trnis is the rotaticg part of the turbine.

¢. Druv a plece of glass tubing into “
a surt of nc2zle and tend another (=)
piece ¢f tubing, Put the 2 pieces g§ l

of gicss tuning in a rubber stopper
and fit it on a flask that is about
half full of vater.

3. Nz2il tne disk to a wooden ru. «nd
clamp this tc ¢ ring stand.

4. Heat the water in the flask and

tie turhine is ready for action, !

e £

A. What can a steam turbine be used for?

|
l
|
;
|
|
i

B. Gasoline engines make ucse of th2 prassures producei whan gases
are heated. Gasoline is iynited inside the snjines, heating
air and other gases to a very high iemperature  Tn2 fcrcas
thus produced are used to drive lawn mewers, dosts, autcmo-
biles, and airplanes. hy are gasoline engines :alled internal-
combustion engines?

5. Study one of the small engines usad frr neael al vanes. lLocate
the fuel tank. Trace tie path of .he fue! fvom ¢ tuik into the
engine. Find the place where the fuol i 25 w1 . a1 nefore

15




BEST COTY nunnisnie
entering the c¢ngine.

C. Can the flow of gasoline be +oyi tatess 1If su, awci?

D. List other ways in which vou use your :nowl:ige 0f heat --
Ex. refrige: tion - how does it work?
afrconditioning - how does it worn?
thermos bottles « how do they work?
s:]ar heating - how dces it work?
etc.

16
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Self Evaluation BEST COPY AUAlLR

]0

5.

Define the following terns.
1. fire

2. kindling temperature

3. combustion

4. siow oxfdation

t. renid oxidation

hara the three basic ingredients nocessary hefore a fire will
start.
[ 2. 3.

.

How duvis oxygen affect the rate ¢f burning?

From which would you most likely get the most useful heat.

1. dza weod

¢. pecfectly dry wood

3. nearly dry wood

Name and define two units used to measure heat.
].
2.

Name three methods of heat transfer and state which one was
observed in experiment 1II.

When experiment I Energy transfer wes pertormed ..~ there any
change in temperature? _ Coplan,

Does water and metal have the sane heat starting lapacities?

Explain,

Does water and ofl have the same heat ~2p.civy?  laptois,

17

©
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BEST COPY Auiitszix
Self Evaluation (cont.)
10. How long does 1t take to heat water to ZDOL{,
0112 - Conclusion?
11. What 1s a steam turbine?

12. List five uses for heat.
]. 2.
3. . 4.

5.

ERIC

Full Tt Provided by ERIC.



BEST COPY nvmILApLE

Advance Study

‘.

e

Prepare a report on the inethods used for detecting dand fighting

forest fires.

Make a model soda acid fire excinguisher as shown at the left,
in the middle of page Jd EPS. Derionsiralbe how 1t operates to

th" C]dSS.

Mak 2 o chart dealiug with fire sarnt,.

P

Lhoass one of the elements frowm pige 5 EPS, Find out all you

can about it and report to inc clais.
weronstrate how to make a fuam type catinguisher. You will

find the materials needed and the prucedure to use on the

bottom of page 79 in the EPS buok.

19



Section 3 Heat and Its Effects
57T COPY Ry ey

EEHAVIORAL ORJECTIVE
After completing the following activities ves will be able to

observe and state some of the effects nf !.:at
ACTIVITIES - heat and Tempeiature

1. Perform the following experiment And ancw:: the questions stated.

HEAT AND TEMPERATURE EXPERIME

i iabol the styrotoam cups A, i, avd O, haodout 40 grans of {ce
At 4 grams of cold weter togenalr i v

2 veigh cups A ard B Record the vol okt va yoeur data book.

I okt w0t tep water duto . beaker, and heat to boiling.
Dl tne wartor 1§ geaning, complete procedures 4, 5, and 6,
Wen vhe waly. ciirts to Loil, torn off Lite neat and set the
el SU N0 e s Giled TOF ke in proceaires 7 and 8.

4. v F5 3t ams of water £rom the fce ~ and-wator mixture ianto
LU AL
5. tlece cup B on the halance, and add about 20 grams of ice.

The amount added siwtlg be weiginud as acc.rately ds possible.

Record the weicht of the ice in vour ca.. bHook. Pour water

trom tne fce-ansi-water mixtuce 1NGu cup # wicil there is a !
total of 40 gram: of ice and water 10 Cun B,

6. Kecord the temperature of the contunis o' gach Cup.

N-_..,‘ e 1

o
-

- cam

7. Wrap a fcldad paper tuwel around i'w secier 0F kot ater so
you can pick it up without burmira vui  nerd.  Pours 40 nV of
hot water into a gradustey cy'i aer, ari voi*ce  chimuieier
in the water., Nhen the temperdture ans csllan te 5 9C, pour
th2 watar inte Cup A, Stir the wiatire A-ciu 1y ror Several
seconds with a spoon er wixine Sty k. Rocern b tenper. ture
of the mixture in your d.ta uLeok,

8. flour another 40 mi of hot water 1ate 5 ored cyiinder,
knen it has cooled Lo 400G, oouwr b . Toan s
the mixture carcfuily, A< "wonas '' 7t e s L0lted,
measure the temperalure of L. wixouw . L 0 wure o dn yoar

dat> book,

<)




BLST 2077 mmt roLE
A. Compare the final tuimperatures in cups A and B. Why are they .
different? .

5. Remember that thiree pirases 67 miitay are saliue, ligquids, and
gases. Predict what would happen Lo the e trature of biiling
water 1f you added heat energy to it.

oyl

In procedure 7, how many cslaries of heat were Tost by toe hot
water as it cooled from a0Y to the finai temperature 6F the
misture? dow many calories weie gained by the water in cup A?

. In procedure 8, how many calories were jost by the hot water
sftar 1t was puured into cup 87 How muny ce'oies were gatne
Eoone lou-and-water mivtare iy Cup 8¢

At ey & cffects of Condansat::iw

L1 DI ars

T N T TR R N s (e 0 ven, apsibte fop bringing
P T et 43 M Oerinent .

ERN : Ottt stEReY withis thr oxperine.t.

e SN ON LXPERIMONT

Voot ks cpful of waler 120 4 clean gallun can like that

: o fe ;".‘ : (" "’. .
€. iledt rid Open Can until a ¢lom aupedrs above the openiny.

S, Ranio-e tie con from vhe beat, screw the toi on tightiy, and
ol the can.  kaiuir as the can uols.

. | \~=£E:mﬂ" //’

" . R 4

@ | LuT @

7 SR 5 siin *?.
Rerorence page 130 #p5)

“oiling warer dnside the - Provne eL Yt s e et
Vol.or ruorces ouy wuch f P e iy ide T L an
is sealed and coolod, the warar Vinde LU0 it s
warer,

7":‘ [T DI N ﬂ? i“f' C’i a0 ‘!”lc Loy .\:'sl. ix\\- L [ 0 vaatoe
YIS Chanye in shgy-o”

Was 016 prossnre ol o S R o S,
the can: o




TR petivity 3 Heat and Volume

BEST LUy SUNILACLE

Perform the following expuriment and answer the questions stated within,

HEAT AND VOLUME EXPERIMENT

1.

Insert the glass tubing into the hole uf the stopper so the
tubing will extend about halfway into the flask when the

stopper 1s in position.

Put a drop of water in the glass tubing and let it move down
{ae tuping until it i3 near the top of the stopper. Stop the
deop by placing # finger over the tup end of the tubing. Keep
viur Yanee ou che tubing, and seal the fiask with the stopper.
wiio the cosition of the drop by vashing down or pulling up
W the stopper, so that the botium of Lhe diop is sligntly

oy the ginsuer

3, “eauere and record the

distance betw2en the
water laveitop of the stopper and
ihe drop.

4
[ |
!
{
i

4. Wrap your hands around
the flask for several
seconds. Measure and
rgcord any change in
the position of the
water drop.

Blow the water droplet out of the glass tube. Remove the
stopre» and fi11 the flask to the brim with water. Insert
the shLopner into the flask, allowing excess water to spill
out. Push the stopoer down until the level of the water
in the glass tube is about 20 cn ahove the top of the
stopper. The stopper should fit fivly in place.

ieasure and record the height of the vater above the stopper.

Wrap your hands aroundg the flask and nnld for ons minute.
Then quickly measure the height uf the water column, Record
any change in your data book. :

i'3ing a hot plate, gently heat the flisk of water for several
secords. Again measure and record arv change in the height of
the watzr column

In procedure 4, what +ds responsible jor wne movesent of the
water drop?

Compare the movement of the water Yeop 10 proce fure 4 with the
movemert of the water column in procedares 7 and 8,

For wnat other purpose might vou u-. e vabe and tlest
apparatus?

Reference: Modern Paysical 3c.ence n. <l
22
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BZET SNV ympoLE

Activity 4

P?:;grm the following experiment and answer tne questions stated
L 4] . . *

EXPANSION OF SOLIDS EXPERIMENT

1. With the apparatus shown you can compare the expansion of different
metal wires.

2. Two wooden blocks ire clamped to solid tables about 10 feet apart.
The wire to be tected is stretched between nails in the blocks.

2. A couble thickness of strony rubber bano is st:etched between
a washer at the end of the wire and a nail in one of the blocks.
The «ubber band shiodld Le stretcued 2liwse t0 its greatest

leagth,
g 4. 7Toe soda straw which pivots
ol @ point cluse to the
washer, will move a large
A distance for every small
Vs \\ movement of the washer,
4 Thus the chanje in the
A

(- “; N:*'-" v - S e, ‘lgngr‘h Q': flhg‘l!ire is

¢ gs greatly magnified.

7 : 7}, e
/4 =

5. Hold several burning candles under the wire and use a ?%%%;;;;;;;;:;;3 e
ineasure the change in positicn of the tip of the soda straw. '
6. Remcve the candles and cbserve whiat hippens to the end of the |

s0da straw.

7. Test other kinds of metal wires in the sane way. A1l the wires
must have the same length for accurate corparisons.

8. What can you conclude from this investigaiion? tow couid sou
apply this information in your daily life: .

(Reference  Mcdern Physical Scisnc. .. 253-36s,



| BEST C2PY AVAILAB
Activity § - Celor and Heat. "_ . -'{M{mbu,:

Perform the following experirent and answir the questions stated
within. .
COLOR AND HEAT EXPERIMENT

1. Pour 100 ml of water into each can.

2. Place a thermometer in each can and record the temperatures.

3. Place the cans 10 em from the center or tr: VTight bulb, on
cpposite sides of tha bulb.

4, Divige yows team into 2 groups. Fach group is responsible for
vaading and recording tempecatures in one of the cans. Readings
snould be made at the sauwe timas ty th: ? 1 wps, Turn on the
Tt and vecurd the temperature pf Lo wdler in each can every

3 wintes, 10 ¢m l 10 s
. N ‘.,'fl»". Lol 8% -!.‘s
¥

Continue the readings until there ic w0 change ia leinperatures
for three consecutive readinas, or vrt,1 thirty minutes have
alapsed.

A. How ago the final tempecratures in Lhe 2 cans compare?

B. What does the rate of temperature ch.nye in each cun indicate
about the rate at which heat fluwed irto the water?

C. Did heat leave the woter? How ~ould ycu tell?

D. From the position of each can in relation to the heat source,
what can you say about the rate at which heat was reachking
the cans?

E. Can you use the kinetic theary of heat to r«plain the results
of tnis experiment?

F. Explain why many people who live in ho:, sunpy ports of tho
country prefer whits or ather light-co'ocel  iotiiing 1 wiead
¢f dlack clcthing?

G. Yhat color roofirg shouid vou not N AR LAUIRR DI
a cold climate and want (2 conse v h- ¢

R



Self Evaluation

1.

L\
L]

tlame the three phases of matter .

T |

2.

3.

Clascify the following phases of water ac solid, liquid or gas.
', cup of drinking water

IEEAES . . tBAn’ (oM Beme

2. ige

3.  hEedn

DI ¢ sHAPeINER G s e

HoW Lt e dabeaSteate Low caieries of neat aay be gained
e Peat i w ter, Ligletn,
weined? .

]
et lgs
FWE - .t @AY ¢ o . SeSE oD e

Corbiin whal caused the can to orish in the "Effect: of
G deaaatian” gapariment,

Vas the pros:zure outside the ~an ec.ai tu tne pressure inside?

cx{iain how feat effects the voluw cf: 1. soirds

2. Tliguias 3. Yol

How does heat affect the lengih of w e2? (Miil the wires
expand or contract?)

W11l different kinds of wire exnend o iricie L ur the sare
anount under the same arcunt of ner.”

© e e s e - - o .-

#ov Lan the expanding of wirz ard me. 1~ o #&lpf:! in dail, life?
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i0. Why do they leave space between the rails on a railroad track?

11, Why do many people who live in hot sunny parts of the country
p;efeg white clothing and other light colored clothing than
tlack’ .

P2 woa qotar vooding sheuld you puc on yourr house if you Tive

sl ¢Yimate aud want to conserve heat?
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1.

2.

de

 Advance Study

Make a display which shows several ditferent effects of heat.

( You may use picturés from magazines, newspapers, pamphlets

or real objects.)

Make a report on heat and its effects and in your report

include these terms.

temperature
avaporation
cundensation
zoncucoion
. convection
radracion

[ S) W APELIEFY I W)

7.
e.
9.
10.
11.
ic.

steam turbine
expansion
contrastion

kindling temperature
calorie

.
L W

Make & chart uhicn displays the advantages and the disadvantages

ST aupaasion of metals.

Sy g Chiact wiich displays the kindling temperature for some

comest matarials,

Malic 4 posfer which displays the rate at vhich different

materials expand per degree centigrade.{ Reference p. 255 MPS)(Linear Expansion)

Make a poster whicih displays the amount of heat needed to raise

the temperature of some common substances per degree centigrade

and fahrenheit. (Specific Heats) rerercnce p. 258 Mudern Physical

Science.,
Find out what is meant by.

1. Heat of fusion

2.

Heat of vasnrization

Make a chart which explains the two above conc2pts,

Make a report which includes the names of some goed conductors

and some poor conductors of heat.
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BEST COPY RYAILEGLE

RATIONALE

We 1ive at the bottom of an air mass many miles
thick., This air is pulled downward by gravity and
presses against ail objects witnin 1t

We rarely notice the great weicht of the atmos-
phere pressur:zs Witinin our bosi-: arg nicely balanced
dudinst those”from cutside., Gil'y when we climb or
drup suduenly, as in elevators do we fesl pressure
change: ayainst our eaidrums,

However, the waight of tha atmcsphere influences
uur iives 1n countless ways, wvroducing winds and
storms, helping us breathe and drink, and operating
hundreds of devices ranging fruii medicine droppers to -

automobfle engines. We rare!y escape from the effects

of the huge mass of air ahove us.

n?



BEST COPY AvAILABLE
SECTION 1 -

Atmospheric .Pressure:

It is difficult to study atmospheric pressure direcily tecause air
caunct be seen and 1s not often felt. Iadirect approaches nust be used,
~idying -che effects of atmospheric pressure upon other things,

In this section you will Tearn some of the effects of atmospheric

prassure.

Sehawomrd . b, siives:
s Moav caading page 105 in Lour te..Lol wnd studying the Jdiagram
4t the #ottom or tha page, you 0" - acle to differentiate
Pt aiaGeem Ry Ly € ia o relatian iv balam.ed and unbalanced

DYl Ko,

Frardsy g the olossavy of your tovchook avd the dictionaries
v w1 El be provided vy vour tusiruccor and defining the terms
Vhited under antivitices for Sect o .. You will be able to
oLk un exercise thit reguiies ihe proper usage of thuse
wed o foumpletion esercise) o - verasiivet, Progress, and on LAP

TLAT.

3. After observing the demoinstiation i the effects of upward and
duwnward (page 117 of your texthook), you will he able to explain
why a card will stay in plcce on an inverted glass of water in
terms of water pressurc and a*mospheric pressure. You will explain
this on the Progress Tes: and on the LAP TEST, (Write up procedure
during demonstration).

4. Ffter reading page 113 in Youor tuxthoos, you will be able to
explain the rale pressure plays in causing liqui“s to rise in a
straw. You wili be required to ox.lain this on the Progress and
t AP TEST.

5. Observe the demonstration on “Ho: a Soda Straw Works," Write up
procedures and conclusior during the demonstraticn.

6. After ceading page 119 in your taathock, you will be required to
identify the purpose of damoinstration on peége 119 of your text-
took A, B, C, and D,

You will be required to mate. the purpose of the demonstration
viith the diagram illustrating the damonstration an the Progress
Tost and on tha LAP TEST.
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1.

2

3.

ACTIVITIES 1 BEST COPY AUMLAR

Read pages 114-120 in your textbook.-

Differentiate between balanced and unbalanced pressure.

Define the following terms:
a. atmospheric pressure
b, suction
S, vacuum
d. <iphon
e. pressure
ool len ’
a. ir pring
H,  Ltioier
> Lompresser
AU PUmp
K. condznsation
1. air cuirent
m, streamiined
n. molecular theory

Observe demonstration on the effects of upward and downward pressure.
Record ncies - page 115 - EPS.

Pead page 118 in your texthonk. -Write down an understandable
explanation of how pressure affects liquids rising in a straw.

Observe the demonstration on how a soda straw works: (Write up
procedures and conclusion.)

Read page 119 in your textbook give the purpose for each demonstra-
tion.

Perfrom the Experiments encicsed 1. A Buttle of Air Pressure and
2. An Effect of Air Pressura. Maka -ure¢ you understand the
principles involved in eacn of whae e :apoiments you will be
required to identify the prircinzics on tne LAP TEST.

j‘“j"



BEST COPY AVAILABLE

EXPERIMENT 1
A Battle of Air Pressure
STUDENT DEMONSTRATION

Did you ever try to blow up a ballon? It's easy, isn't it? Did
you every try to tlow up a balloon inside a bottley That's not so easv,
Try it,

Hold a bailoon 5o that it is hangingevev the end of an empty soda
hottls.  Be vareful thal vo ot dontt rop the tsiivon into the bottle,

Now Loectol L Luen end of che Lalleon Cher the mouin of the bottle.
2y up ve balloon,  Blow harder! t's no use! No matter how
Madid o wbog, | cu must mants gat rhe balloon to expand.
veown Uk ok the Dal oo Decause, as it starts o expand, sume-
ool WhoKpented nappens, the expanding bailoon squeezes the air in the
boitle into a smaller space. As the air is squeezed, it "fights back,"
and you just can't squeezc it anymore. Su the balloon can't be blown up

any nicre,




| Experiment 11 BEST COPY AVAILAGLE
An Effect of Air Pressurs

Student Demonatration

For this oxpefimont, you will need two apples and twe
pleces of string, each about two feet long. OCarefully tie
each string around the stem of an apple. Hang the two applus
from a towel rack so that they are about an inch apart. 1f
you do not have a towel rack, you can hold the two strings in
your two hands so that the apples hanjy Jown, about an inch
apart. -

tfow Liow very hard between the two apples. They will come
Thaether and bumpe

7hat atveam of air you blow between the apples the &ir
pressurs vetween them to lessen. The air pressure on the
ocuter sides of the two apples will now be stronger than the.
alcs pressure between them. This will push the two apples
together and that's just what happens.

You could do the same experiment using two ping-pong balls.
You should use adhesive tape or scotch tape to attach the

strings to the ping-pong balls.

ERIC

Full Tt Provided by ERIC.



SELF-EVALUATION QUIZ 1 BEST COPY AVAILABLE

1. Briefly define the following terms:

3. pressure

b. atmospheric pressure
C. compressér

d. vacuum

e. vacuun pump

v eir punp

2. Explain how you can perform the following activities:

&.  Ircrease the pressure fnside a balloon
b. Decrease the pressure inside a balloon

3. What is the difference between an

a, inflated balloon
b. deflated balloon

4. What happens to a balloon when you decrease the pressure outside
the balloon? :

5. What happens 1f you decrease the pressure inside and outside the
balloon at the same time?

ERIC

Full Tt Provided by ERIC.



 SELF-EVALUATION I (cont')

6. What happens if ybu {ncrease the pressure inside and outside the
bal[oou at the same time?

7. Turn to page 115 in your textbook and explain what is happening in
the following diagrams:

¢. ulacsify the following diagrams as being examples of (Balanced or
tUnbalanced pressure). '
a.

U

C.

9, What happens to the level of water when the air pressure is increased
inside the bottle? (Diagram B) :

10. What happens to the level of water when the air pressure is decreased
inside the bottle? (Diagram C)

11. lurn to page 117 in your textbook, explain the purpose of the diagram,

If we actually performed the experiment would the card most likely fall
off as indicated in the top or the bottom diiyram? Explain,

ERIC 8

Full Tt Provided by ERIC.



SELF-EVALUATION T (cont') * .cy Py, Jmi ABL

| 12, Turn to page 118 in. your textbook. Observe the diagram at the
bottom of the page. 1If you were drinking out of a straw as indicated
with one hole close, explain what would most 1ikely happen. And why?

15, if you were drinking out of a straw as indicated with one hole open,
2xp1ain what would most Vikely happur und why.

.

14, Turn to page 119 in your textbook. Explain what is happening in the

following diagrams.
a.
b.
c.

d‘

15. What is the general purpos2 for each of the above demonstrations.

Full Tt Provided by ERIC.

ERIC
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ADVANCED STUDY

1. Write a report on Section 1. (No less
than 2 pages and use two or more ref-
erences) on the topic "Atmecspheric
Pressure.”

—— 2. Make a poster vhich will display either

of the following tooics:

a. Balanced and/or Unbalanced Pressures

b. - Upward and Downward (Balanced or
Unbalanced Pressure)

C. Pressure and the Soda Straw '

3. Prepare an exhibit of common: devices that
make use of étmospheric prassure,

4. Turn to page 142 in your textbook and
observe the diagram to the left at the
top of page 142, Set up the “Fountain
in a Bottle" apparatus shown. Fili the
bottle about %'full of water and raise
it to the positiod shown. Ink or food

coloring in the water makes the action

clear.

10
ERIC

Full Tt Provided by ERIC.



Section 2 BEST COPY AVAILATLE

Using Atmospheric Pressure

Introduction

The pressure of the atmospher plays a bigger part in our lives
than most people realize. It makes breathing possible and helps
us drink liquids. Atmospheric Pressure is also used in the opera-
tion of a large number of important devices ranging from fountain
pens to automobiles,

Behavicral Objectives:

¢+
lo

3.

After reading ths iatrrduc:*en to this secticn arn i
page 120-1&5, you will ba ulle to list at least &
devices thal operstes witl. tus help of atmospheric
preassure., Erampie-=merdiz.rs dropper.

Jou are required to learn at least four of these.
You will 14st four ocn the LAP znd Progress Test.

In order that you will learn how atmospheric pressure
aids in the opevation of some fanlliar devices,
sele.” cae of the folloviugz toplies and write a iwo
Page roport cn how it orerates in relation to atmos-
pheric presanre,

1. modicine dropper p. 120 in textbook

2. vacuum cleaper p. 202 World Book Encyclopedia and
Pe 121 of textbook

3. s8iphon p. 395 World Bcok Encyclopedia and pp.122-
123 in textbook

4. Plumber's plunger pp. 12,-125 in textbook,

You will be evaluated upen content, your understanding of,
and the presentation of your regort. -

After reading page 120-125 in your textbook; observing
the following demenstratizins; making a write-up cf
procedures used and lisvening to a lecture which will
be given by your instructor, you will be able to identify
the principles of the fcllowing demonstrations.
1. Pressure changes within a medicine dropper
2. Experimenting with a siphcn
2. Lifting with atmospheric pressure

Measuring Rate of Flow
You will be required to identify the basic idea involved on
the LAP and/or Progress Test.

After you construct a pester displaying four ccmmon uses
of atmospheric pressurs, r> will become aware of scme

everyday common uses of atmoaspheric pressure,
Your poster will be evaluavad on nsziness, content,
1deas displayed, and presentation.

11
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ACTIVITIES 11 BEST COPY Aumitnm: e
Read the introduction to Section II and pag's 120-127 in the
EPS Textbook,

List the names of 8 devices that operates with the help of
atmospheric pressure. Learn the names of four of these devices.
Prepare a report on one of the topics listed under section II
behavioral Objective 2,

Observe the demonstrations iisted under Section II Objective
#3. Write up Prucedure used and cake sure you understand the
bavic idaes involved.

Lonstrucy a poster displaying four common applications of
atmospheric pressure.

Fiepaire o write-up of how the following devices operate in
relation ¢o atmospheric pressure. |

a. siphon

b. medicine dropper

C. vacuum cleaner

d. battery tester

e. suction cups

Experiments or demonstrations:

a. Medicine dropper - page 120. EPS.

b. Experimenting with a Siphon. page 122, EPS.

Cc. Measuring Rate of Flow. page 122. EPS.

d. Explaining a Siphon. page 123. EPS.
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Experiment III
Alr Pressure at Work Student Demonstratiocn

There are many experiments that you call "tricks"
because you are surprised at what happers. Well, ilen, here
1s another trick to surprise youl!

Get a funnel. Drop a dime into the funnel, it will settle
at the bottom. Hold the funriel near your mouth and blow hard
along the lnner side of the funnel. The dime will stay right
wheis you dropped 1t;, no matter how hard you blow, |

3o tar, you're no surprised. But hor comes the tricky part!l
Huold youi ti.ou over the bottom opening of the funnel. Then
-ty dein Bhe inner side of it just as you did before. This
tasoo Shie dime vill rise .up as you blow, and it may even Jumn
out of the funn&l“‘ '

deo ddd it happen?? Itis a very simple matter of air
pressure. When you coverad the bottom of the funnel and blew
into it, the air stéyed in the stem of the funnel. So there
was actually more air in the stem of the funnel than there
would be normally. This extra air increased the air pressure

and extra air pressure pushed the dime upwardl

13
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Section 3

Changing Air kre.sus

When additional air is squeezed into a space, the pressure
increases. When air is removed from a space, the pressure de-

creases.

Air pressure can also be changed by changing the size

of the container. If 'the container is made smaller without air
escaping, the pressure increases. If the container is made
larger without air entering, the pressure decreases.

Behavioral Objectives:

1.

3.

After reading page 127-128 of your textbook, vou will
Le able to identify the parts and how the parts o¢.urate
in a bicycle pump. VYou will! be uble to defin= the

term "compressor" and tell wiat it is generally used for.

fou will be agble fo define viw term "vacuum pump" and
list sorie of*its common uses,

Yuu wlll be nequired to perform each of these activi-
tiea on the rivogress and the LAP Test.

After veading pages 128129 and observing the following |
dzimongtiations: (a) Heat and Cooling Air
(b) Egg-in-a-Bottle Trick

_ # (c) Low Pressure by. Condensation
Jou will Le able to explain in writing the effects of
heating und cooling on the pressure of air. You will
be required to write this explanation on the Progress
andfor LAP TEST,

After reading pages 132-135 in your textbook and studying
each fllustration, you will be able to briefly explain
the following topics:

(1) The Effects of slowing down air.

(2) The Operation of an Electric fen in relaticn to air
pressure.

(3) The Effects of Speeding up Air.

14
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(4) Pressure on Airplane wings (perform experiment
1llustrated) (page 134)

.(5) Measuring the Lifting Force.

(6) Chenging the lifting force.

Vi) orrersures acound propsllers.

Zou will be evaluanted upon your ability to participate
in a discussion on these topics and on the Progress and/or LAP TEST,

4o Arter reading page 136 in your textbook, you will be
able to list the trends of movement of air. After
?erforming the experiment listed on page 136, under
'Studying Alr Currents’, you will be able to explain
by observation of the candle flame which way the air
moves. This observation will be recorded in your notes.

5. After rsading page 137 in your textbook, you will be
able to define the term "streamlining" and 1list the
slgnificance of objects which travel at high speeds
being streamlined,

Definition for "atreumlining",

Significance of an object being streesmlinnd.

Naile some cbjecis which can be clas.ed 4s streamlined,
10 3
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BEST COPY AULNLADLE

You will be required to pertform the sbove activities
on the LAP and Progress Test.

6. After resding pages 138-139 in your textbook, you
will be able to verbally explain to me why 1t 1s

possible for odors to spread throughout a reem when
. the alr in the room is not moving

Explanation:

-
Tro sl be cuguitaa o wrlie thig eavianation on the
sab oot
ke o e o ynu o shoule cuasuly the world Book Encyclopedia,
Coeh o wend reed Yaformaition about the composition of Air.
e pei®B novi i hveny of your indings and pregent them to the
Poatoisior feroevaluasdon. '
eI -+ ocodae dizwussion on the topic "Composition
WU oo v T s w4l be asvaluated upon your verbal reci-
BE e Wi es L Gople,
Te After reading pase 138 nf your textbook and performing
the experirunt rnder the topic "Motion of Molecules”,
you will ve abie to explain why the odor of perfume
and other ocorous substaices will spread throughout
& room. ‘
Why? Explain.

State in writing the moleculaw thieory:

16




8.

9.

10,

11.

BEST COPY AYMLABLE

On the LAP and Progress Test, you will be requirad to
be able to explain some everyday applications or
examples of motions of molecules of air. List several
examples here for evaluation:

(1)
(2)
(3)
(L)

After reading page 139 in your textbook and performing
experiment listed under the topic Molecules in Moving
Air", you will he able to explain in writing what happens
in relation to producing high and low pressure in terms
of:

Maolsculesg:-

T.ovaare,

Perform ihe expariment - "The Power of Air Pressure.”

Turn to page 144 in your textbook and answer questions 1-11.

(Pass in ynur answers for evaluation). (Review Questions.)

Turn to page 144 in your textbook and answer questions 1-4

(thought questions) pass in your answers.

17
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*Perform this experiment on "The Power of Air Pressure"

Get a can, one like paint or varnish.comes in, with a small
cap that screws on (See your teacher) make sure the can is empty.
Unscrew the cap, and pour in about a half a cup of water. Leave
the top off. Heat the can over the hot plate until you see a
16t of steom coming out of the opening at the top of the can.
Uiy a pot holder or a towel, take the can off the hot plate

el it 0 the sink,  Screw the top o vight, Turn on the
culd water faucet, and’let tha cold water vun over the can.
e A ver mluieS Lee can will stari to mase noises as if it is
Witnin a minute or two, the can wiil collapse,
t.planatisn:  When you screw the top on the can, there is
ST in i L eacepl water and steam, Then when you pour the
¢ waibosae Jlig can, the steam is cooled and it changes to
gater. This leaves an empty space in the can, where the steam
was. So there will be lowered pressure inside the can.

The air pressure outside is now much stronger than the
pressu~a inside the can, The result-- the aiﬁ from outside
Just squashes the can!

After performing and observing this experiment and studying
the explanation, you will be required to be akle to list the

basic principles involved.

18
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SELF~EVALUATION II AR RBLY

1. Differentiate between an air pump and a vacuum pump,

o
- 2. Wk ch of the above state pumps would you use to pump up a bicycle
tire? Why?
L 4
3. Wiigh of the ebove-~stated pumps would you use 1o remove air from an
Subtoaan SRGCCE :
e 15 Lhe type of air punip used for raising the
prassyec of air,
€. MWhen you heat an empty can, what happens to the air inside the can?
6. Yhen the above stated can cools what happens?
L)

7. Explain what happerad and why with the Egg in a Bottle Trick.

8. What happened tc the balloon on the top of the bottle un page 130
of your textbook as tne steam began to condease?
Why?

- e

19




SELF-EVALUATION II (cont') BEST COPY Ayt st

9. What happened to the can on the bottom of page 130 as the steam
began to condense inside? ' Why?

10. Under normal conditions, does slowing down air against a surface
{(increase or cecrease pressure?

11, Under normal conditions does speeding up air (increase or decrease)
piessura?

12, &iudy the top two aidgrams on page 133, Siaie what is going to
S P i eede cuse and why.

Al

CASE 2

WHY

13. Explain the role air pressure above and below the wings play in 1ifting
an airplane off the ground,

14. What is the meaning for the following terms:

a. air currents
b, streamline
¢, molecules

d. moiecular theory

20




~ SELF-EVALUATION II (cont')

<

15. Which direction does air tend to move (a) from regions of high pressure
to regions of low pressure? OR (b) from regions of low pressure to
regions of high pressure?

‘ ANS.
[ ]
L
16. Why is5 it important for an object to be streamlined in order to
troval fast through air?
-

Q 21
ERIC

Full Tt Provided by ERIC.
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ADVANCED STUDY

Write a report entitled "The Importance of Changing
Air Pressure,"
List five different uses for each of the following:
a. air pump
b. vacuum pump
C., compressor
Perform the experiments on page 138 in EPS at home
and report yodr findings to tis class,
SraLe .o Lie air pressuie. hest, and steam plays
Ca8 Tine Uy tep of food ars.
Loz zeveral {at feast 5) Jevices which operates due
cFowni Preosurd eqected by amoving air,
Jrapace 2 divplay or ¢ bulletin board which illustrates
wie Caenges chat have taken place in the shape of the
wings.
Collect pictures of racing cars to show the development
of streamlined bodies,

‘Make a parachute (page 143 - EPS) and demonstrate the
action of this parachute.

Make a chart which shows thé air currents around an
airplane wing.

Turn to raje 143 - EPS - study the diagram at the bottom
of the page. Set up the nystery appaiatus shown at the
right. Fill the upper can with colored water. Pour a
cupful of wat:r into the thistle tube io start it

operating, Explain what makes the water keep flowing,

22
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RATIONALE

Hotion (Starting and Stoppinn)

Our world is a restless place. Cvervwhere
forces act to se. objects in motien r bring
tham to a sto;.

Atually, everything e cas*n is in a-tiom
in regard to cny fixed puint in s-ace. Ao inay
thiak we cre sicting at rest in a chair, but
Lecause of th: earih's rotation we are moving

rapidly.
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Yeetien |
Forces for Sturtina and Stopping

Introduction: Our modern theory of mntion states that 8 force
. must always act upon an ot ject to set it an mntion,
Likewise, no moving ohject siewvs down by itself;
a force must aiways uct to ' Yow it dovm and bring
it to a stop.

Behavioral Objectives for Section |

1. After using the dictionaries and tle 1lor ary of your textbook,
yau will increase your understanding of tiv: scientist's lan-
guage related to the study of moricn, by steting the definitions
for the tenns listed under activity (1) rer section I, you demon-
strate that you have learncd the {erms Ly SCaBicting & worksieal
Wiich requires the use of these torms.

2. After reading piye 146 in your testhock, you will be able to
Stole (in writing) the difference between gositive and nega-
Live acceleratinn or {deceleration). You il demons trate
thet you recoonize tha difference oy identifying conditions
a5 elther positive (accelaration) o daceleration.

Eaanple:  ldectify the following as positive acceleration
of deceleration,

. (3) An sutomubile moving on a straight road yoes
from 35 mph to 45 mph in 5 seconds.

. (4) Your car is slowed dovm from 60 mph to 20 wmph
in 6 seconds.

3. After listening to the lecture on acceleration, which wil)
be given by your teacher, and learning the anpronriata
formulas, you will develop the skills needed for solving
problems related to acceleration and deceierstion, You
Will te required to solve similar problemss on a Progress
Test and the LAP Test.

Activities
1. Read page 145-152 in your textbook.

_. 2. State in writing the definition tor the following terms:

a. motion h. follow-through

h. acceleration 1. storping Jist ver
c. deceleration J. self-prop.lled

d. friction k. spec|

€. gravity 1. vilecity

f. free fall

g. starting distance

3. Read page 146 n your texgbook (write) the diffzience
between (positive) azceleration snd decelerition

4
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4, Take notes on lecture given on "Aceelerition® by yuur teacher,
5. lLearn these formulas and nolations:

for problems on Acceleration

a = acceleration
d“V‘.-Vi

t

final velocity

Ve
Vi

t = time elapsed

initial velocity

For ncgative acceleration
a= VvV, -V
i f

60 Encicseu are problams related to «usciesdtion and deceleration.

(3) ldentify the nroblem as either positive anceleration or as
deccieration.

(b) Using the appropriate formula sclve the problem for
e émount of acceleration or deceleration.

7. Perform the following expariments - related to motion.

I, Falling Objects 2. A Force Gauge
3. Hotion and Rest 4. Speed
8. Solve assigned problems related to the fallowing concepts
1. Speey
2. Distance
3. Time




" Periorm the following experiment a0 ansrar tie question. stated
within the exercise.

Falling Objects BEST CGPY ARILABLE

In this 1nve=t1gat10n you will use simple equipment to tost
Aristotle's theory that the rate of fall is proportional to
veight - in other uU(dS, the heavior an object is, the fastor
it will fall,

1.

Fold a sheet of paper in half. Fold the paper in half again,
Staple the four layers of paper together at the open corners.

Repeat tuis procedure using two sheets of panme.
Pepeal this procedure using four sheets of paper,

Accerding Lo Aristotle's vhnory, vnich of e folded papers
shouid rtatl wost rapidly?

ainve s uf ohe pepsers do you think v i1 iall most ranidly? Explain,

/"l *:'.\h \
el ) A
..... PR / 'jn>r.§4
; S .
/ ‘,.-" i }l

Held the single folded sheet in one hand ard the four folded
sheets in the other. Release both at the came inctant and
determine the anproximate difference, if 21, in timz renuired
for each to fall to the floor. Repeat seveiral times. Recowd
your obser.ations in your data beok.

Repeot procedure 6, using two fo'ded ~nects 2nd towr ialdoa

sheets., Record your observations,

A, Compare the resulns with the prfdi"i\n NG Pra
beginring o7 the ipvestigation. Ui a unnnfil viaen.
ment foo falling objects Lasad oo reur oboar votic,e,

To determine whather the size of an ohjest influences its
rate of fall, fuld the sinole cheet of paper in half tea
rmore times (for a total of ‘nur folds) ¢ ntanle the one
side. Then cumpare the rates of fall o7 this shoast
cne folded in half twice.

B. Does si1ze influence the rate at which cujecrs tail?
Does weight influence the rate at wiyicn oljicte 42117
Do Tight objects fall faste: than heavy sbjecis:
Record your answers.
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Perform the following experiment and answer the questions stated

within this exercise. tapc(”'*”“”'-” 'Eiif\
A Force Gauge yr o, g YT S
card

1. Tape the force gauge
that you have made to rubber
2 table or desk so that band
the rubber band, paper

-

clips, and cup han? paper
dewn dlong the scale clip
* an -the card.,
bent

2. ‘f%ead the rosition of the clip
- ieWgi end of the rubber
g on the scale. Be i
sire that your eye is
ieval with the end of
'ho riebber Band vhen
st Tgke tha -agding.

[.-. T . 1 G e SIS e RA— >

Toynue géve book prepare
shape sintler to che one

[ PO
HPIVI & U

-w?

Déper cup
Pooruloare vbjecy in the cup, and
fotod the icele reeding, Add
ider tic. ¥ ¢bjects, one at a tima
2uoea -4 Lhe scale reading ez¢h
vime,

9, Remove all objects from the cup, and chack to see that the
scale reading is the same as 1t was when you began, If it
has charnged you will need to repeat procodyre 4.

A. Calzulate the changa in the lenuth of the rubber band
caused by cach additional object. Record these changes
in the third column on your chart. Look for a pattern
in the changes.

3. What is the pattern?
b. What explanation can you give for the pattern?

6. Using a marble and steel ball find nut how mwany times hcavier
the steel ball is than the marbie. Would yeu prodict that
the speed of the steel ball will chenge more vapidly than
that of the marble if tie two are falling?

numberr of ohjects scale reading change in scale roading

—a—-. Ao




Perform the following experiment and answer the question stated
within the experiment.

Motion and Rest

We know from experiance that some kind of push 1s needed to make
an object move. If the object is left alona, 1t stays at rost,
It would appear.that the natural condition of objects is .-est,
and that motion 1s achieved only with a push or a pull,

Is rest the natural condition of an object? What are sume of
vhe thinzs that affeat objects in motion ana objects at rest?
woar kinds of measurenents need to be wade in . study o motion?

i. Fraooo @ ogrooved trazk on a levei surface. Gently shpot ¢
JUroGr siuel batt atong the urcove, Observa ond deseribe
P onfaea Dees it come to eect, o e 'Y bcep soving?

». Jhaeage the position
. : - T pf the track su that
R, s tiie ball imst vall _
b . e wn 1T e e Lphili,  Shoot the
' 1 bu1l and ohserve its
motion, Change the
N | position of the track
., e $0 that the pal) must
e e T rell downitill,  Repeat
ST vhe procedure, Rccord
your obscrvations,

P. Inc fue that the track 1s very long end straight. if the slope
1¢ dodrhil, would you expect the anqle of slope to aifect tha
amcunt of {ime the ball will continue to roll1? If so, how?

B I7 tra slope of the same track 3z uphill, would you éxpact the
- engle of slepe to irfluence the areunt of tine the bal) will
continie te roll1? If so, how?

C. What caus2s the ball to act as it dous when the trdack is level?
0. what will happen if the ball is rclled with the same force along
A layeil track tnhat is smootheri Alnry a Yevel track thal is

rougher:

E. If no forces act on the ball aftar the first push, what will
napoan tu the mution of the ball? Why?

F. In vour own words stata a theory that miaht exvidain the netural
conditinn of an object,

G. w»hat are some of the factors that coui i affect the motion ot
an auvgj.ct?

Ho Wha' measureicnts must be made before che si-od f 3 Vg
¢3Ject can be expressed in numbers?
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Speed

The term speed is part of your everyday vocabulary. e talk about
the speed of autcmobiles, jet afrplanes, and avoen the speut of
sound and light. This investigation will show you a method of
measuring speed,

1. Hold the steel bal! against the starting post in track 1,
Pelaase the ball. and determine the time it takas the bol)
ta reach the enu of the track. Time can be measured with
a click timer or a stop walch, Teamwork is important, It
1 hest to nake several trials, and calculate the average
o e fov 0l trials.,

2o et the grocedure, using traces Z thee qi 6. Yecord the
a2 boae for each track,

S Faesdt T g2 poh G0 eel grack o o L ters or inches,
Ter ot L g G Dl A8 Ll o
« . YIBD W ‘MemES ) gmwge - - S M e GRS e s ey Tevem sy W,
. l...'t-.- -w-%ﬂ—"--.' A
Pivaint —-—-_,-.‘- _:."....: :../
. S R ety 1
g vt T =1 A |
_ I e LR it S T Y § |
4 A ¢ 2 - s ecow Shufdibad LANC ST LR ou.. *
’. o e 7:.__._.' o ::" "‘_:-"‘" I B8 st v wmavag T LN e - . v e vad /" t
. ’ " ‘) “ et -On'--a :-.. -.....-:. ~‘-..-::-.-"..°‘:’ s /'h ” ’
. Lt :u:;.: . ;—-.-. A I s T e .S o oin i yfisedlt T ’ -dy
Tooa T VT IS s e e aiin v o e i) 4Ty 8|
‘ e ee . wese e - e .....“.q/! v y
. 1. a .- . « @ T SUEAPA (G GNP BB | < e T o ---o' ’ "

distansa

A, Cowpars your grovh with the appearance of the speed track,
Desirive sinilavities anJ Jfffarences, ana Luggesi en explanation,

B.oAssume that 5 - speed, d = distaacs, and ¢ = tiac.  Eenlain
st of the foliowing wquations:

¢
¥

1. s =, 2, d= st 3. t=

-

!

(4}

Sugyest ways in which the Jesign of this inves.igation could
be 1mproved to yeild more accurate results.

0. in your cwr words write out a definition or Sneed,
L. kka' is your speed? Measture a dis*ance an. -+ that distance

While your partner times you. fiow does vour speed compare
witn other members of the ¢lase?
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Advanced Study

kead about the 1ire of .=sac Newton and report
voonds geeat conteruutions Lo Lhe sérence ot

it Li()n.

Fiod »nr o alsn e Croang diLfae L8 of auto-
Sied UPedia e L ¢ dareny speeds ond under
A Feo ot roed candicioss, Mase a ¢hact that

I 1 FP TS IV T TS IR

Pia cide 0ooaptr g o G oty $ii planes and
propelier driven plangs dre decelerated in the

air and on tno i ound,

Erervre a write p 6f some cenditions which

affect the stupping distance 9f automobiles,

r

2
is
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Sels Evaluation

Section |

1. Give a brief definition for the following terms:

a. motion

b. speed

¢. velocity

d. stopping distance

.

-« tollow :znrough

¢, UiTierentiage between the following term;:
a4, acceleration
b. uiceleration

3. Write the fornula you would use to calculate the amoyat of

. (a) acceleration

(b) deceleration

4. Solve the following problems:

1. Your car is accelerated from 75 mph
to 100 mph in & seconds, What is
your acceleration in mph/sec?

2, Your car 1s s)owed down from 80 mph
to 20 mph in 20 seconds, What is your
decelaration in mph/sec?

5. ldenfity the following symbols from formulas used for solving
Problems on acceleration and deceleration,

(a) a =
(b) v,
(c) Vi

Q (d) t = 9




EST 0GPy Aiitsns
Self Evaluation (cont.)

6. Summarize what happened with the experiment on “Falling Objerts.*

7. wiien pevforming the experiment using the force guage- what did
you neie, When you continuted to add identical objects one at
o Limg?

Y M FBPUIY W P ctmeiaminn w

“nat bacpened when you started adding fi#+oront objects nne at
aoLane?

o8  uh & JSREE BB ABEIER ~e BB RIS A e § LTI A Y 9 - LICL I AL SRS I il Ou aEheE o
Pl

[ Q)

ieae Lefure e obJect ab rast can be set 1n motion?

. 22 F4Ciors which aighi influence the motion of an object
e RS ween 32t in motfon.
2. 30
10, Write uhe formulas necessary to calculate the following:

1. speed

¢. distance _

3. time

10
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Section [1
Frictional and Gravitational Forces

Introduction: Why 1s it possible for you to move a hook throzgh
the air more eaisly than you can push it agross a
desk? What role does friction play? After complet-
ing Section II you will be able to answer such
questions as asked abpve also. You will learn
what friction is, the different kinds of friction,
and laws related to friction.

Behoviniral Ubjectives 1IA: Frictional Forces

1. After usiuy the glossary of yuur textiwty and defining the term
fricion, you will be able t state vevbaly on demand of the
Loanher ane on the LAP and Progress Tests the defwnition for
W2 narm frictien,

Arter reasiing Jaye 148 in your texti i wig penforning tne
crounsrrating unddr the topiz "Effer . ot rriction”, you will
Eowilo b arddcipava in a discussion on the topic "Effect
LTorietioe end Acceleration”., You will be evaluated upon
cour darvicipation 1 the discussion.

> Tkt ceadiig World Buok Encyclopedia Book F, page 458, you
Wil e able tS parcomm the toiicwiny activities.

L L. Ftute why it Vs easier o l1ft an object thar to pull the
33 wCrons 4 flat surface.

A4 b. List four uses for friction.
£ ¢, List two disadvantages of friction,
X d. List tiree ways that friction can te reduced.

X @. List the names and an example of three different kinds
¥ ¥riction,

f. 5tate the basic law of friction Wl give a brief
X explanation of this law,
"X g. Give the definition for the term coefficient of friction,
X h., Give th: formulas necessary to ceiculate the following

V. coefficient of friction
2. friction

1. State two sample problems. {a) t5 shaw how iy wiild solve
¢ brovlem for the coefficiont of “riction, nd (bi hew you
would solve a problem calculating the awncnt of friction,

You w111.bo evaluated upon tnese activiti.g hy your verbal response
to questisns related to these activities «:d thnse marked with an (X)
will appear on the LAP and/or Progress Test.

-l
-
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4. After completing activities B, £, D, and F for Behavioral Objective 3,
you will pregare a noster nf cne of the following topics:

a. Uses for Friction b. Disadvimtayes of Friction
C. Reducing Friction d. Kinds of rriction

You may prepare your poster on unlined paper. Your poster
will be evaluated upon content, neatness, presentation, end
your understanding of the information un your poster.

Behavioral Ubjectives 113 Gravitational Forces

Introduction: When you Juap up unat Fapoens (o you? kihat pulls you
doat?  Waod you o 3 paly tate the air what happens
to 1t?7 wWhat nulls on ihe 12117 | Fter comnioting this
part on «oction 'L of “he LR, vou will lcara the role
Yl gravivy yt R

Yoo Afier ho g e e dictionary yod e Lo oslle to state a good
obdes et vevw graviov, Yo Y oe requived to tdeailify
s o on e Frogress and AP Test.
rita Eeanng aage 146 i your tertbuok cnd performing the exercise
b topw "Effect of Lraviv", vou will be alle te observe
TToev grasity onoaccleratiea, You will be evaluated by
oo e b ses W LEE guesTions they i@ adnad In the same topic,
P et 80y 23 821 803 e T Wuisld Raok Encyclopedia Book G,

Pt B caerwan the 2 TV UL TV It RS,
X & Stats the role o the sun's gravitation.

b. Statz what holds the .ot gases together in ¢ star.

Y+

A c. State what causes tides.
d. State wirat nolds the moon in it. a-tit,

Koo w18t four things that woild happ o o gravitation could Le
turnzd off,

f. State Mewton's Law of Gravitati.n,

A g. Oifferentiate betwsen Lr¢ terms toss and weigyht and state
whick one chenges witn different Lositions in the universa,

X h. Stite the definition for the terw center of Travicy,

to Dilustrete Fow one can Find tae c2ates OF qiavity of on
irregular shaped object.

X j. *tate the deﬁniUOﬁ fO!“ tna e Spedoa arey i,

k. Iiiustrate how one can deteriming 1o svocific arevity of
any material,

You w111 be cvaluated upon the . ila. o L civitos n Yoy
TRSPONSeS in tha discuyssicn Of o o ity. o Dol that erg
marked wWith (X) will agpear on towe boar ooc ang LAY Tost

17



10

m.

0.

BEST Cory fumny I3LE

Differentiate between mass and weiant.

which one changes with different positions in the universe.
Mass or weight? -

There is less gravity on the moon than on the ea.th, Would
a person weigh more or less on the moon a5 compar.d to the
earth?

Would & rocket require greater or less force to escape the
#arth 5 gravity?

Activitics - Swo gy 1

Gotane Gai folluwing fecms:

e LT e D, Lt \'(Z-IOC}(-_Y
R T 7. liervia
PEERR I SN 8. T.de

3 N 9., Mass
RN i, hoight

v Lo dAuerinent widees o Zoat. "Effect of Friction" on
LG weaihook EPS,

coe o hd peon ohiyciopeda 3ouk ¢y page 478 and answer
quactions A-T7Tn the Behavioral Objective saction. (Review
chese cuncapts)

Frepara @ poster on one of the following topics.

ilses for friction
tisadvantages of friction
Reducing Friction
Niris of Friction

GO IN) v
- . - -

Cunpietes the following worksheets reic.od to friction.

1. Friction
2. Usutul friction 3. Reducing Friction

Obserse the filmstrip: 1. Gravity- laertie- Frictiom
cerfori the foilowing experiments
direction of Motion

Friction
Cifferént Kinds of Surfaces and Fr e’ 1ip

e FO —

ij L

keview your definitions for the folloe un toimus, (You should bave them already)

. Gravity : i
. Scue Yelocity 5. Ma-:
S avertia 6., o e
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9, Use the World Book fncyciopedia pages 321-323 EBook G and answer
the questions apout =itavity,

1J. Select any phase which interests you about either gravity or friction
and prepar2 a report, Pass in for evaluation,

17, Take your self evaluation.
12. Prepare dn advanced study.

13. Take your Progress Test.

sefged ah Foiloving sxperivent and ars - the guestions siated within
‘“1’ €rersiy

bire S7ga 0 0 dop

Yoo o e Lartte o oopiece 07 hardoevard.,  Sheke a thin film
14 . ooon e e dbeare and then helding it as shown in

oA rrice e W om of t L marcle from the tow of the

LT L W mie o ey Lotun ag 201 be influenced so

TioUSeee as show a2 Treis tine barely touch the

30 And reLle . the pathn 1f ¥ou~ c¢ata book,
. I~ \

R -~
] j;g
r " -
Sl -l
- s *
- ix .
~ -.- A »

f"—-.....___*._ 5 4 R
i"'_x—‘- J— ‘-“.—-'h *l.._.___n-' s f/ “_
o— P
S . ‘pﬁ ‘x _ ?’:‘/
Y. This *tire held a TSl At the ec,e «f the board as shown in

nicture ©. Lraw ur= path -7 the marble in your data book,

i I3 thera a single st-tetent that {1 sirives all of these ways of
“hanaing the “irect.en of notion® What i it?

" e 'ﬁ

B fn automebite missed £ t.rn ang-srashed throngh the guerd rail.
doe s tiis -..vc rata um.gx‘atvwn betvcer torce and rotion?

1

How would it hawverDeen ossiLie, 3¢ Zich 3 sit-sting, %o provide

cre forc® pecesdary to g t‘e/giﬂ "irr Zar wedy firoroa straccht
Tinz mod 9% 7
4//’ . An grtertiiner Jarken a
/ // ot Tyt gut frem urder
. ¢ be oJishes The dishes

-~ - g : s
C?” = Se e 414 ot ‘2l (¢ the tabla
o - T Mo does cohis Tllustrate the
: romnciple of ipertia?
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Perform the following experiment and answer the auestions stated
within this exercise.

Friction Play tape 2 (507-529)

A. lay the force guage on the desk or table, and straighten out
the rutber band and paper clips. The free end of the serond
clip should extend beyond the edge of the guage., Picl up the
free end and hold it so that the rubber band is straight but
not stretched. Record the scale reading (at the end of the
rubber band. )

8. Number the blocks as shown. Place block 1 on the sandpaper,
with cne of the large sides cown. Attach the free end of the
for:. y.13e 50 that the block slides 1t a steady speed over
tha sandpaper. Take a reading on tha forre auage scale,
KELCLra,

C. Place the nlock or the pane of glas:y | ~me side down.) Pull
or the furce guage s0 that the hloct :liics at a steady speed.
Reun..d the realing on the Toice Guayz Scale,

ie iwos 15 made From meltea sand. How can you explain the
Jiffarence beiwzen the force required to pull wood aqver
" bidpaper An. the force requived to pa'l wood over glass?

.
- e d
-l

2

: — R
o ; ‘Jf7<°{‘=ﬂn-__«;va’, “
-~/

-~ oy c

i T A
’0’ Pl dl R X I ] b)
1 Z.

2. How can this difference in force be related to the structure of
matter?

D. Turn block 1 so that one of its snu'ler sides is down. Do you
think it will require more, 1ass, cor the same amrun. of force
to pull the block in this pusition as compared with the force
required in procedure C? Write down your prediction. ilow test
your prediction by pulling the bloc: over the giass. Pell on
the force guage so that the vlock slides with a steady speed,
Record.

Is the amount of friction betweer objects related to the area
of *the surfaces in contact?

w
*

E. Lay 2 glass rods or tubes parallel t~ each othe - (about 1 inch
apart) on the pane of glass. Put Muck 1 on tope nf them and
pull it with the force guage so that it rolle with &  *oady
speed. Record the reading.

4. Make a sketch showing the motion of pirticles of wond and

glass in procedure D, Make another s:ietc) chowing the motion
of particles of wood and glass in pro edure -,

Q 15




SEST €Oy 2

Perforn the following experiment and answer the gquestions stated
within this exercise. :

Does the kind of material that moles up the surfaccs in contact
affect the amount of friction?

1. Place block with glass fuirface side down on the pene of glass,
Measure the force requirud to slide the block at a steady speed
across the plate of glass. Record the reading on the scale.

2. Turn the block over so that the glass surface is up. Use the
force gauge to pull the block at a steady sreed on the glass
plate. Record the reading.

3. Put I rubber bands around tne Liuck ¢ shown. Be sure the
cabbée bands arz not twisted, With ra2 sobner bands acting
et runners, rull the gauge 35 thet the Dok moves ot a stcady
specd over ihe glass pane. Pe.ord ' inaitiny,

Ao Lizt several proparties of cubber th.. -ou think make it usefu)
toy Jenilio tires,

o ceawve Tie rudber pangs ard replace tihem with 2 pieces of masking
coiee Reosiure ohe sticky side of the tape is out. Try to pull
wne hlock uver the glass at « steady speed with the gauge. Re-
v bl ubservations,

,m:..-..r}"' " e oo e o=
.uizmnauxaf'~"A§“ d 7

E X SR X ‘ D= TR [/
’ ] ! P -'--‘qwcug - v.‘— -.“. '-l
N ’ /

& /

B. FExplain the result of procedure 4 n teras of the behavior of
the particles that make up the surfice of masking tape, You
W11t wanl to take into account both the shap. (roughness) of
tho surface and the type of mulorial involved.

5. Prepare a chart. Use your furce guaje 10 measy.cc the foren
nezdaed to pull block 1 at a steady speed on « smnoth level surface,
such as a counter top. Rereat, using blocks 1 and 2 hooked to-
getier, one behind the other. Record “na r.2ding and repeat,
using al! three blocks hooked toyc*ier, in single *ile,

6. Unhook thz second and third tlocks. Elace block 2 on top of
Llock 1. Pull the 2 blocks uver the same suriace used in
procedure 5, and record the readiry. Then stack the third
block on tep of the others. Pull *ho three blocks and record
data on the chart.

<

Dnes the amourt of friction d.opend an the ares o/ the surfaces
n contact? Hoes it depend cn weiget:

BLOG- . _SCALY RFADING
1 }

- . w

Hooked together 1% 2

P o vmm— ‘.—R‘- - o g — ‘b‘“‘~..ﬂ—--l ———
N

o '--:;.'-. N Y ey —p—
N L
o Stacked i R T o U

ERIC L ey u — ]
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Self Evalrat:;. aEST CoRY 1. .

Secticn 1

1. Define friction.

2. State how friction affects acceleratio.

3. Explain why 1s 1t easier to V1ift an objeLt rather “ag £ o
it across a surface.

4. Lisv wen uyses for friction.
:‘.
da

S¢ waat i two Gisadvantages of friction?

b.
6. List the names of two diffarent kinds of frictiv:.
a, b.

7. What is meant by coefficient of firicticen?

8. Define gravity.

9. Explain how gravity affects acceleration.

10. What force holds the planets in their cibits?
11. Explain what causes tides.

12. If gravitational force was suddenly cut off, 1i - Pt ot ueld hapnain.
(a)
o (b)

17
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Advanced Study

1. Prepare a report on the "Advantages and Disadvantages

of Friction."

2. Make a chart which compares different kinds of
surfaces which offers little or no frriction with

those which offer a 1ot of friction,

3. Make a chart or display of 4 1i:t ui lubricants or

means ¢f reducing or preventing friction.

A
-

Make a report on the roles "Gravity Play in our

Unfveise.”

5. Make a chart which displays edther and/or some

advantages or disadvantages of friction.

6. Make a chart which displays some effects of
gravity,

7. Make a report which contrasts the amount of
gravity on the earth with the amount aon the

moon,

18
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Section 111 RiGILRALE
Starting and Stopping Distances

Behavioral Objectives:

].

{01

o

You

After reading page 152 in your textbook, you will be able to
state in writing what is meant by starting distance. You will
be required to state the definition in writing on the Progress
Test and LAP Test.

After reading page 153 in your textbock under the topics--
Bows and Arrows and Varying Starting Distances, you will be
able to provide answers to the questions that arc stated under
each section. You will pass in this exercise and you will be
t:valueted upon the answers you have pruvided,

fiter reading page 154 in your texthock you will be able to
make 2 cumparison between blow auns i .! f.rearms in terms of
length of barrel, gas pressure, and hulict spaed.,

il be evellaood upen the comparison you present.

f1. veading pages 148-149 in yuur textbook and performing
ine expzriment under the title-Acceleration of Falling Qbjects,
vini wil) ba sule to state what happeas during the experiment in
iy OF

a. The downward pull of gravity

0. The upward pull of the cord

¢. The friction of the pulley

will be evaluated by the explanations you give for what happens

on the Progress and LAP Test.

s.

After reading pages 148-151 in your textbook, you will be able
to provide the answers to the questions on the worksheet related
to "Forces for Starting and Stopping". VYou will bLe required to
learn the answers to questions marked by (X) they will appear
on the PROGRESS AND LAP TEST. ‘

Activities

Read and summarize the Information which is covered on pages
148-152 in your textbook EPS.

Perform the activities as they are stated in Objectives 1, 2, 3
and 4,

Compiete the enclosed worksheet on "Forces for Starting and Stopping,”

Perform the experiment - Play Ball- ard answer thz questions stated
within the exercise.

Take the self evaluation.
Prepare an Advanced Study.
Go to Section 4,

19
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Forces for Starting and Stopping

X 1. Name the two forces that act on a parachute as it decends.

(a) (b)
2. What direction do these forces act?
\a) | (b)

X 3. Which of these forces is an
(a) accelerating force
by Jdecelerating force

X e, waal wodld nappen to the parachaie 10 :2c% o the following cases:
() lownward forc:” jreater than upwa d 1cree?

vw) opderd force equals the downward force?

A v dnen 1y the term free fall used?
A 8. Wwhy is free fall impossible in air?

7. 1f you viere presented with the following data related to bathroam
scale reading:

Mormal “Reading with Reading with Reading white | Reading While |
Reading Knees bent Rising Slawly Rising Fast gising Very
ast
114 114 121 128 140
(a) When is the greatest force exerted? (b) What method of straightening
up requires the lease muscular effort? _ Hhy?

8. Refer to page 151. Read section - Rehavior of a Tossed Eall,
Make a sketch of the diagram and lable as shown: A, B, C, D.

X a. Label where accelerating forces act on the ball,
b. What direction does gravity act on the ball? Upward or
downward?
X ¢. From B to C, gravity and air resistance act as (Accel-

erating, decelerating ) forces.,
d. The only force acting on the bass at C is _
e. The force acting on the tall at C causes the balT to

f. The two forces acting on the ball from C to D are

and .
g. From C to D, the ball (accelerates, decelerates, movas at
a Steady speed)?

ERIC 20




<
9. After studying the diagram at the top of page 155, and reading ‘E%
the section "Pitching a Baseball” you will be able to complete &
the tollowing: 152

a, When does a pitched baseball reach its greatest speed?
b. Why is 1t that a pitched baseball does not gain sprad
after leaving the pitchers hand?
c. What is the advantage of starting a pitcli & Dahind the
-head of the pitcher?

d. Which has the greater starting force A to C or A to B?
Why?

— 4 -

w. what iy the advantage of hLaving a long armed pitcher?
Arter Teaving the pitcher's hand, the ocl) is (accelerated,
decalerated, or moves at & constant speed)?

10 ey fhoddag et the top of nege oo :nd read the Section

WModr, Lng a Golfuall,

~ad .z Lt tae data for the motion of the qolf culb was as follows:

T L ateoval 11-2 31 41 5] 6 7V 8} 9y 16f 1) 12| 13] 14} 15] 16

- pre o e

|
!
!
OO AV SO I -
t
t

17j.80 8l olnlr2lvalis|asl 2ol 2! 17] 15] 14] 13f 12

Moy al mm)

¢ e e emr et et . -

Tive Tnterval|i7] V8] YOI 20[ 21[ 22| 23] 24]725] 26| 27| 28] 29| 30] 3T] 32

Mstance
| toved(mn) 1| 1) 1ol 10l 10l olglolelelrlrlels]s

Time Interval]34] 35| 36] 37| 38( 39| 40]

Distance .
Moved( 1) 51515t 5]15]5]65

fonstruct a broken line graph for this data. Plot the distance
moved on the vartical axis and the time interval on the horizontal
axis.

- From your graph interpret the following:

a. When was the golf club moving most rapidly?

b. The apparent bending of a club results from what?

You will be evaluated upon your graph and interpretations,
11. Read page 157 - Topic = "Follow Throusi”
a. State in writing the purpose of follaw-through,
b. List several sports that require follow-throuoh for their success,
c. State the purpose for follow-throirr.,

lijkfy°” gi]l be evaluated upon this activity on the Progress and LAP Test
a=mmds it 1S stated. 21
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Perfomm the following experiment and answer the questions within,

Play Ball Play Tape 2 (605-722) This is a tape of the World Saries
in the year 2000,

1. Throw a ball up in the air. Does it go very hight
How could you make it go higher?

2. Throw it up again. Watch very closely. When does the bzll move
fastest? When does the ball move most slowly? Do you think {t
ever stops in the air?

3. Threw the ball to a partner. Uogs the ball 49 straight from you
vryour partner? What do you feel whan vou catch the ball?

< Pﬁ&, 4, Wroen you throw the ball from
E"{ ¢1;§§§ i prrson o another, whdt
g “'ﬁa + .t .agpen if no one caught
‘- — 1Y nothing was dn its
o o - G2t Lo stop 1t what would
/; RN happen t6 the ball?
A P
e c g
Wil 5. What caused the ball to move?
[ force
o i 6. lnat keaps 1t going?  inartia
N |
/1 7. Wrat slows it down? friction

il
P foor ouds together like this »](( CUSH )
Whiet co vou feel? (a force?)

Hoox 2 forefingers together -- PULL! What do you feel?

Wt was the direction of the force put cut by the right hand?
by the left hard?

8. Stand up and jump - can you feel a ferce pulling you down?

C. Do you think the following statesents are true? Give evidence
for your answer,

1. Nothing will move unless some forze is applied,
2. If an cbject fs moving, it will continue to move unless some
force stops it.

3. An object in motion will continue o move in a strajight line
unless some force causes it to change its direction,
(Example: pitcher ee———-3% Ritler

“
fieldeF
What cansed the ball to change Zdirection?

How mu h work do you do when you indian wrestle snd both
hand; are straight up?



Self Evaluation eeT C07 ¢ RUMLAGLE
Section 111 BEST COF ¢ RUCILAS
1. What is meant by starting distance?

2. Where does the starting distance of an arrow begin? end?

3. At what instant does an arrow have it greatest speed?

4. Mfferantiate between a blow gun that overaics by lung pressure
and ticose Chat use the pressure of hot neses.

vy '

cval Lun Torces act on a parachute as it decends?
)
(5)
. ‘n wnat direction does the force of gravity pull?

7. What is meant by the term free fall?
C. Why is free fall impossible in air?

9. Would the forces of gravity and air resistance be copsidered
as accelerating or decelerating forces?

10. When does a pitched ball reach its greatest speed?

11. What is the advantage of starting & pitcn from behind the head
of a pitcher?

12, After impact when is a golf ball moving most rapidly?

13. What is the purpose of follow-througn>

14, Nome several sports that require foilrnw through for their success.

15 What is the meaning of follow-through’

23
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ADVANCED STUDY

1. Write a repart which includes why it is important
to "follow through" in the following spbrts:
a. Baschall
t Bowiing
r. Guifing

Yoo abt o gurier which displays soi. z amples of some

Ac.cierating Forces
t. Decelerating Forces

3. Yrice2 4 report which fncludes some disadvantages of
doceigrating forces.

4. Read about the methods that skiers use to decelerate
themselves when they find they are yoing too fast or
wnen they want to stop. Make a diagram of each method.

5. Prepare a display or diagram which shows when cars on

a roller coaster are accelerating and when the cars

are decelerating.

24
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Stopping Distance , ash Cov

Introduction: Just as an abject is sec i: . a%ion by

an accelerating force, an o vct 14
brought to rest by a dccelorating
force. Nothing stops iastastly.

Behavioral Objectives:

1.

LGl
LK

L]
L

2

3.
4.,

Study the diagram at the top of page 158 in your book.
You will see that there must be a stopping distance to
bring an object to a stop.

Hid the car stop instantly?
cxplain your answer.

Bsseenit Lt M. B -

Consult a driver's handbcok on pi1- 42 and ncke a poster
sruwing stopping distencas for a....rent spends with good
Lickes. Your poster will Lo eve).-ted by contunt, ncatness,
G winae, wod presestation,

«rforn L experiment under the topic “"Changes in Stopping
crsvaney”,  Record your data here.

Lo detnod _._._Rasulting Force Pein  Relative Stopping

]
]

“aegs otiff
bices bent @ 1ittle
knaes bent a few inches

knees bent several
inches

. came - amatas oo cne o

You will be evaluated upon the data that you record.

Study the diagram at the bottom of page 159. Read the
section Landing From a Jump. Answer the ques:ions
Tisted under that topic; you will be evaluated upon
the answers you give for the questions in a discussion.

Study the way a baseball catcher slows down & fast pitch.
Give a description of how he does it and tell why he uses
this procedure. You will be evaluated upon the description
of procedures that you present.

Observe the diagrams on page 161 at the sidy. After
reading the section on boxing both from your textbook
and the "B" volume of the World ook Encyclnpedia,
Explain. “Rolling with the punch Tn tems 2f stoppina
cistance and decelerating force.”

Explein what happens if a boxer vonsi't "roil with the
punch” in terms of stopping dist: ¢ i ducrivrating
force,



SEST COPY Ao ortt

You will be evaluated upon veur ak 1%, *u wipidis the significance
:f rolling with the punch in terms of sicpping distance and decelerating
orce. .

6. Read pages 162-165. List the two parts that the cwing of
a hammer can be divided into. State the purpose of hammer
handles. Differentiate between using large and small ham-
mers in terms of producing large forces. You will be
evaluated upon this activity as stated on the Progress
and LAP Test.

7 List and learn the names of five devices that belong to
the pounding tool family and explain briefly how they
operate in terms of starting and stopping distance.

8. wWhy does a gun "kick" when you pull the trigger? Consult
a Maodern Physical Science book i, Brook:, Tracy, Tropp,
and FriedT. List the names of five davices that operate
v the action-reaction principl.. 3Stato the principle.
tou Wil be required to Tist aL 'e.ist four dovices that
aperate o action and reaction nivinciple o the LAP
et &hw Progress Test.

-. % Tuisitia for calculating the answers to prohlems dealing
Jith cctionereaction (mementum) is MiX V. = M, X v,
Interpretation: M = nass 1
Vo= vglocity
A wctecringts 1 and 2 indicate which objects are acting
and reaciing.  Learn the basic formula and stydy this
saingslu probYems —~

A gun having a mass of 500g fires a 59 mass bullet
at a speed of 1000 meters/sec. Find the recoil speed of
the gun.

Solation:

Step 1 - Substitute the given quantities in the equation

MgX Vg= be Vb Mg = 5000g Mb = 8¢g
N e, Vo= 2 V. = 1000 m/sec
Tk, G ST o ; |
7 >
MXV=MXYV
8 g9 b b
(5000 g) X Vg = (5g) X 1000 m/sec.
Step 2. Solve for Vg in this equation,
Vg = (Sg) X (1000 m/sec.) Ok Vc =~ ] n/sec.

5000 g

26



Activities BEeT Loy o

V1. Read pages 158-165 in your textbook EPS.

2. Perform the activities as stated in Ojbectives 1, 2, 3, 4, 5,
6and 7.

3. Make a poster which displays different stopping distances
at different speeds. (consult a drivers handbook for this)

4. N¥ake a list of tonols which belong to the pounding tool family,
{3ing 1n plctures of these tools 1f they are available.)

5. Ftad the ni2aning for the term moment..., und what the state-
menl fovr &2 action there 1s an equil and opposite reaction
WU,

H. wish the ndwes of five devices which operate on the action
vescuion principle.

/. Cbserve tie jamonstration on how to solve problems related to
dmantum. |

8. Solve the assigned problems related to momentum.

9. Observe the following filmstrip
1. Transportation by Air
3, Transportation on Water _

“{State how these fiimstrips are related to the study of momentum)
!0. Perform thg_following experiments.
1. A jet propelled boat
2. Self Propulsion
3. Reaction engine
11. Take the Self Evaluation
12. Do an advance Study
13. Take the LAP Test.

Q 27
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Perform the following experiment and answer the questions stated
within the exercise.
A Jet propelled boat

Every action produces a reaction equal in force and opposite in
direction.

Build a jet propelled boat. You may use any design that you wish,
but it must meet 2 qualifications:

1. It must not-be longer than one foot.
2. It must be able to go backwards as well ac forward.

¢ A sample model can be seen below or you may use your own imagination.

Cat a group of your friends to build boals .1so. Then set a time
an: after discussing this with your teacher, plan a boat race.

wooufei sirtinars du not have propeller:. How can a Jet airliner
slow doar its landing speed?

Louia changing direction of exhaust gases solve this problem?

Co.pu Juggest a way to sl1ow down a jet so that extra Tong
CuUNNaYS ¢re unnecessary,

milk carton

rubber tubing

28
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Perform the following experiment and answer the questions stated
within the exercise,

Self-Propulsion

Physicists have learned that for every force thore 1s an equal and
opposite force. They call these forces actiun and reaction.

1. Wind up a toy car and set it on a thin board that rests on
rollers., What happens when you hold the car still? What
happens when you hold the board stil1? What happens when
you do not hold either the car or the board? Discuss the
forces applied in each case.

g% )
L ]

Make the device shown below and find out what happens when you
burn che string. Test stones of differont weights. What
nappens when the stone and the board weign the same?

change the accelerating force by usii., cubkar bands of different
gnizgnesses. Test the effect of addi.., «ifferent loads to the
Laerg,

w

4. Ly o. oscooter needs a forward push to drive himself ahead.

iBe—
. h& 385, . ?
S (‘Ju..-.. . e
o .u..m-u-o-wu.n...umw-—q"ﬂ;

——yT T T

ring

He can get this forward push by pushing backward on the sidewalk.
The sidewalk then pushes forward on him and rives the scooter
ahead. The ground 1s able to provide a forward push because of
friction. What would happen if the boy tried to ride his scooter
on very smooth {ce?

5. Propellers exert a backward push on the air. As the propellers
push backward on the air, the air pushes forward on the propellers.
The forward force is the force of reaction. The force of reaction
on a propeller can be demonstrated with an clect: ic fan.

6. Place the fan on a 1ight board that rests on round sticks. Hold
the board from moving and start the fan. Note that the fan is
pushing the air away from {t. Release the board. What happens?
Explain the behavier of the fan and the board in terms of action
and reaction.

ERIC 29
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Perform the following experiment and answer tha auestions stated within
this exercise.

Reaction eigines

1. Get a small tin can with a press-on 1id (a medium size spice can
works well.) Use a nail to punch holes in the upper corners of
the can near the top, as shown.

i fishing swivel
g
it

punch small
hnle here

2. Put 5 to 10 m1 of water inside the can. Tie a loop of fine
thread around the cover, and push the cover into place.

3. If your can {s different from the one snown, you may need to
modify your method of hanging it. Hang the can by the thread.
Be sure the thread is untwisted and the can is hanging without
turning,

4. Place a candle under the can and wait for the results., Observe
the direction in which the steam comes from the hole and the
direction in which that part of the can moves, Why are the
holes placed in the corners of the can instead of in the center?

5. what will happen 1f the jet is allowed to thrust against an
immovable piaece of board?

6. Con you devise an arrangement that will allow the thrust of 2
steam jets to ba compared? One steam Jet from a van should be
pushing against some sol1d surface, while the ather steam jet
1s thrusting against thin air. Be sure thit tne j::t holes
are ihe same diameter.

l 30
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Your Problem

If a 10 1b. gun tires a 1 oz, bullet at 16O <L sec., what i5 the
recoil speed of the gun? Show your viork heie!

10, kea 2iyes 168-171, Briefly explain how the following operate in
ri'ation te the action and veaction principle.

‘a) wiopelicrs

(b) jets and rockets

You will be evaluated upon your ability to describe how these objects

operate in relation to the action and reaction principle,



e r-,r:-; iraty n
Self-Evaluation BEST €07 T

Section IV
1. What is meant by stopping distance?

2. What will happen 1f a moving object does not have an adequate
stopping distance between the time the decelerating force 1is
applied and the time the object is reached?

- 3. Shouid a baseball be decelerated slowly through a long distance
or quickly through a short distance?

e the spurt "ooxing” what is meant by "rolling with the punch"?

L. it.ae four tools that belong to the pounding tool family,
. » c.
t"- ' do

6. If one wanted to ?roduce a large force to pound a nail into a
flat Sgrfa;e. would he use a long handled or short handled
nammer

¢. State the action-reaction principle.

8, List the formula for calculating the mumentum of an object.

¢ 9., Name four devices that operate on the action-reaction principle,
(a) (c)
(h) (d)

10, Solve this problem:

A gun having a mass of 5000 g fires a8 5 g mass huilat at a
speed of 1000 meters/sec. Find the recoil velocity of the
gun.

ERIC 2
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Advanced Study

Prepare an exhibit of common poundina tools including
those used in the home, in small shops and tn athletics.

Prepare report on how "rolling with the punch is

important in boxing.

Frepdare a write up on how "foilow through® is important
in the fullowing sports: 1. Baseve |
2. Bowiing

3. Goif

Fraiare a summary including & description and use for
the following tools.

1. iirop Forges

2. Pile Drivers

3. Skull Crackers

Prepare a write-up which includes some of the advance-

ments due to self-propulsion.

Write a summary which includes how the shapes of
objects affect the rate at which they travel

through the air.

Summarize how gravity and friction affects objects

as they travel through the air.
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RATIONALE

Throughout history man has learned ways to increase

force, chang: the direction of a force, and increase the
. speed of his work. |

A machine is a device that helps us do these things.
We do not know what the first machine was. It may have
been the tree branch the caveman used as a lever to move
a huge stone, or the sharp rock he used as a scraper
(wedge) to skin animal hides.

Scientists have identified sfx simple machines,
the lever, inclined plane, pulley, wheel and axle, wedge
and screw,

In this LAP, we will be concerned with names, descrip-
tion and some uses for the six simple machines and how they

are combined to make complex machines.

ERIC
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Section |

General Introduction to simple machines.

BEHAVIORAL OBJECTIVE I A

After completing the assigned activities, you will be able to state the
name, recognize, identify a use and describe the six simple machines.

Activities
1. Define the following terms

1. machine 6. pulley

2. simple machine 7. wheel and oxle
3. complex machine 8. screw

4. efficiency 9. incline plane
5. laver 10. wedge

2. Read and summarize the information found on pages 184-193 in the
EPS textbook.

3. Complete the student activities on the following worksheets.

Simple Machines
Complex Machines
Incline plane
Screw

Wedge

YD LN —

4. MWrite down and learn the names of the six simple machines. (if
necessary niake a sketch so that you can identify the machines when
you see them again)

5. Differentiate between a complex and a simple machine. List several
examples for each one.

6. Observe the filmstrip "Simple Machines" (Summarize the contents)

7. State several advantages for using a machine.

ERIC
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Self Evaluiiion

1. Define the term machine.

2. Differentiate between the following terms.

1. simple machines 2. complex machines

3. List the names of two complex machines.

1. 2.
4. List the names of the six simple machines.
1. 4,
2. 5,
3. 6.

5. List two advantages of using a machine,
1.
2.
6. Identify the simple machine by its description.

a. a sloping surface

b. & rope slung around a wheel

€. arigid bar pivoting on a fixed point

d. a spiral incline plane

e. wheel connected to a shaft

. 7. Name four devices which contain the wedge.
1. 3.
2. 4,

8. List the names of some simple machines which are found in the following
complex machines.

1. typewriter ’ )

2. wheelbarrow , ,

©
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Self Evaluation (cont.)

3. scissors ’

9. Name several devices which contain a wheel and axle.
1.
2.

10. Name a common use for incline planes.

ERIC
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Advance Study

1. Make and display examples of simple machines, such as levers,

. incline planes, wheel and axles and pulleys.

2. Make a display of several complex machines and label the names
of the simple machines which can be found on or within the

complex machine.
3. Make a display of some toys which utilize simple machines.

4. Make a report about one of the simple machines, include pictures,

etc.

5. Find out what is meant by the following terms in relation to a
machine,
1. Mechanical advantage
2. Efficiency

3. Friction effects and how it can be reduced.

©
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Section II

The study of the simple machine, the lever.

BEHAVIORAL OBJECTIVE I A

After completing the following activities, you will be able to differentiate
between, relate daily examples for, and solve problems related to the first,

second and the third class levers.
BEHAVIORAL OBJECTIVE I B
After completing the enclosed worksheets on the incline plane and general

information about machines, you will be able to solve problems related
to the incline plane and state uses for some of our common simple machines.

ACTIVITIES
1. Define the term lever.

2. Draw a sketch and label the three classes of levers (pages 194-197
of your textbook)

3. Learn the differences between the first, second, and third class
of levers.

4., Study the sample problems related to levers (Iisten to lectures)
5. Solve problems assigned, related to levers (all three classes)

6. Complete the =nclosed worksheet on general information about
levers.,

7. Read information on pages 186-187 of your textbook about the
incline plane (learn symbols on page 186).

8. Study the sample problem related to the incline plane and
mechanical advantage.

9, Solve assigned problem on the incline plane and mechanical
advantage.

_ 10. Complete the enclosed sheet on general information about
machines learn those with an X by them.

11. Observe the film "Simple Machines Make Work Easier."
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Problems Related to Levers:

To which class of levers does the following lever belong?

\ ]
\ A Y/
E F R

Does the following lever resemble a seesaw?

At this point: Look up and write down the Law of Moments.

Sample Problemn related to the first class lever:

Problem: Is it possible for a 78 1b. boy who sits 4 ft. from
the fulcrum to balance a 52 1b. boy who sits 6 ft. from
the fulcrum?

Formula: counterclockwise moment = clockwise moment

Force X Distance = Force X Distance
78 1h, X 4 ft. = 52 1b. X 6 ft.
312 ft/1b. = 312 ft/1b

Answer to problem = YES

Your Problems Related to the First Class Lever

I. If a 150 1b. man were to sit 4 ft. from the fulcrum of a seesaw, how
far from the fulcrum must a 100 1b. boy sit to balance him? SHOW
YOUR WORK HERE!

II. An 80 1b. boy is sitting 6 ft. from the fulcrum of a seesaw and a
100 1b. boy is sitting 4 ft. from the fulcrum on the same side as
the 80 1b. boy. How far from the fulcrum would a 220 1b. man have
to sit to balance the two boys? SHOW YOUR WORK HERE!




Problems Related to the First Class Lever (cont.)

III. A 150 1b. boy is sitting 2 ft. from the fulcrum of a seesaw and a

100 1b. boy sits 3 ft. from the fulcrum. Is the seesaw balanced?
SHOW YOUR WORK HERE!

IV. A weight of 500 g. hangs from a uniform lever 20 em. to the right
of its midpoint fulcrum. At the left is 250 g. weight 20 cm., from
the fulcrum, and a 100 g weight 50 cm from the fulcrum. Is the rod
balanced? SHOW YOUR WORK HERE!

ERIC
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On general information about the classes of levers.

Complete this exercise.

1. List the name that designates the three classes of levers.
1.
2.

2. Levers are grouped into the three classes, depending upon the re-
lative positions of the R

and

3. In the first class lever, the is located at one

end, the is located at the other end, and the

is located somewhere between the effort and the

resistance.

4. Label the following parts of a first class lever.

Arm | Arm
\
< < >
\’ A Y
Effort am Fulcrum - Resistance Am
5. In the second class lever, the and the
are on opposite sides and the is located between

the fulcrum and the effort.

6. Label the following second class lever.

- A

— A \7

Resistance Effort Fulcrum
7. In the third class levers, the and the are
at opposite ernds of the lever and the 1s located

somewhere between the fulcrum and the resistance.

8. Draw and label the third class lever,

ERIC )
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Problems related to the Second Class Lever:

bﬁ’ﬁj LN

Oraw the second class lever:

Does it resemble a wheelbarrow?

What part of the wheelbarrow resembles the fulcrum?

Where on the wheelbarrow will effort be exerted?

Where will the weight be exerted?

Again review the law of nioment.

Problem: If 200 1bs. of weight is placed in a wheelbarrow and the
distance from the wheel to the weight is 2 feet and the
distance from the wheel to the handle is 5 ft., how much
effort must be exerted on the handle of the wheelbarrow
in order to 1ift the 200 1bs.? SHOW YOUR WORK HERE!

Consider the formula:

Clockwise torque = Counterclockwise torque

How much effort must be exerted on the handle of a wheelbarrow to lift
400 1bs, if the distance from the fulcrum (wheel) to the weight is 2 ft.
agg ?he distance from the wheel to the handle is 8 ft.? SHOW YOUR WORK
HERE!

You will be required to solve similar problems on the Progress and LAP

Tests.
10

©

ERIC

A FuiTox: Provided by ERIC



BEST COPY Litvitpm g
Simple Machines - Incline Plane

(1ength)

\

===~ Height (or vertical
rise)

The incline plane is such a simple device that it scarcely looks 1ike

a machine at all. The average person cannot raise a 200 1b. box up

2 ft. But if you place a 10 ft. plank from where you are to 1ift the
weight to the ground one can 1ift 200 1bs. easily. If there were no
friction, one could 1ift the 200 1bs. by exerting only 40 1bs. of force,

The M. A, (Mechancial Advantage) of an incline plane is the length of
the incline divided by the vertical rise,

Problems Related to the Incline Plane.

l%{f};/”’/”’]-- 6 ft.

If man wanted to move a barrel weighing 200 1bs., how much effort would
the man have to exert in raising the object this distance?

Ans. - 100 1b, Solution: RXh=EXL
200 1b, X 6 ft. = E X 12 ft,
1200 ft/1b. = 12 E
100 1b, = E

The mechanical advantage of the incline plane is obtained by dividing
the resistance by the effort,

MA=R =2001b, =2
E

Interpretation of Symbols: R = resistance
H = height
E = effort
L = length
MA = mechanical advantage

Define mechanical advantage

Your problem - How much effort must be exerted in order to 1ift 400 1bs,
up an incline plane that is 10 ft, long and 5 ft. high?
SHOW YOUR WORK HERE! What is the mechanical Advantage?

You will solve similar problems on the Progress and LAP Tests.

Full Tt Provided by ERIC.



Simple Machines - General Information

1.
X 2,
X 3.
X 4.
5.
X 6.
7.
8.
9.
X 10,
11.
12.

ERIC
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What are the two basic parts of a pulley?

and

What are the two main kinds of pulleys?

1.

2.

Differentiate between a movable and a fixed pulley.

What

What

What

What

Name

What

Give

What

Give

are some common uses of the fixed pulley?

is a block and tackle?

1s a common use of a block and tackle?

is a wheel and axle?

some common examples of the wheel and axle.

is a wedge?

some common examples of wedges.

is a screw?

some common examples of screws.

12
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X 13. What are some common uses for screws?

14. What does the terms effort and resistance mean in relation to machines?

effort-
resistance-

X 15. Interpret what is meant by the statement: “A machine has a mechanical
advantage of 10."
X 16. To the physicist what is the meaning of the term efficiency?
17. What is the formula used to calculate the efficiency of a machine?

X 18, What is the meaning of the term friction?
X 19, How does friction effect a machine?

20, Differentiate between the terms work input and work output.

work input-

work output-

o 13
ERIC .
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Self Evaluation
1. What 1s a lever?

2. iake a sketch of the three classes of levers.,

3. What is the names of two different types of pulleys?
1.
2,

4. Give a common use for each of the following machines:

1. lever 4. wedge
2. incline plane 5. block and tackle
3. fixed pulley ' 6. screw

5. What information is given by the mechanical advantage?

6. In 2 scientific sense, what is meant by the following terms:
1. efficiency
. friction

work input

Lo w [\
L -

work output

effort

7. What formulas are used to solve problems relating to:
1. mechanical advantage
2. efficiency

8. That point on which a lever is supported and is free to rotate is
called the (a) effort (b) resistance (c) fulcrum. circle one.

ERIC 14
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Self Evaluation (cont.)

9, A hammer is used to remove a nail from a board. The hammer would
represent (a) first class lever (b) second class lever

(c) third class lever. circle one.

10. A machine can never (a) save time (b) increase force

(c) save work, circle one

15
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PROBLEMS

1. How far from the fulcrum must a 150 1b. boy sit in order to
balance a 75 1b. boy who sits 2 ft. from the fulcrum?

2, If a 300 1b, weight is placed 2 ft. from the fulcrum and the
distance from the fulcrum to the handle is 5 ft., how much
effort must be exerted in order to 1ift the 300 1bs.?

3. How much effort must be exerted in order to push a 150 1b. barrel
up an incline plane which is 2 ft. and 3 ft. long?

4. What is the mechanical advantage in problem 37

16
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Section 111
Work, Power and Energy
BEHAVIORAL OBJECTIVE I

Have you ever climbed a stairway lately? 1If so, estimate the amount of
work you accomplished? The amount of power?

If you can do this goodT It not, you will be able to do so after you
complete the activities for this section.

ACTIVITIES

1. Read pages 184-18%

2. Defire the term work in a scientific sense.

3. Write down the formula you would use to solve problems related
to work.

4. Complete the enclosed worksheet on work.
5. WUhat is meant by the terms power and horsepower.

6. Write down the formula you would use to solve problems related
to power and horsepower.

7. Complete the enclosed worksheet.
8. Head and summarize pages 198-201 in the EPS textbook.
9, State the meaning for the following terms:

energy kinetic potential

10. Write down several examples for Kinetic energy and potential
energy.

11. Write down the formula vou would use to solve problems related
to Kinetic and potential energy.

12. Complete the enclosed worksheets and problems related to
potential and kinetic energy.

13. Complete the enclosed worksheet classifying conditions as
either kinetic or potential energy.

14. Observe the filmstrip "Energy and Work" w/tapes
15. Complete the student activities on the worksheet.

1. Energy

l 17
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Worksheet

1. What is the basic formula you use to solve problems relating to work?

PROBLEMS

1. A trunk weighing 150 1bs. rests on a floor. How much work 1s done

when it requires a horizontai force of 45 1bs. to drag the trunk a
distance of 20 ft. Answer

2. A boy weighing 130 1b. climbs an 8 ft. vertical ladder. Determine
the amount of work done? Answer

3. If you 1ift a box weighing 60 1bs. through a distance of 10 ft. How
much work do you do? Answer

You will further demonstrate your ability to solve similar problems on
the LAP Test,

18
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worksheét
Problems related to Power

I. First write the formula necessary to solve problems related to power.

Problems

1. A horizontal force of 110 1bs. is required to move an object across
the floor a distance of 20 ft. in 8 seconds. What is the power
required?

2. A boy weighing 130 1bs. climbs an 8 foot vertical ladder in 4 seconds,
Determine the power required,

3. If a man performed 10,000 ft. 1b. of work in 5 minutes, how much
power did he produce?

Horsepower - The power developed by a machine is usually meausured in
units called 1 HP - Horsepower(HP). In order to produce
1 HP, 33,000 ft.-1b. of work must be done in one second.

The following formulas are used to calculate the horsepower rating of an
engine or machine,

w= work
(a) HP = W . = fx D
T(minY X 33,000 T{min) X 33,000
(h) HP = W = fXD
T(sec) X B50 T(sec) X 550
19
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Sample Problem:

A mass weighing 660 pounds was 1ifted a distance of 600 feet in 3 min.
How much horse power was developed by the machine which did this job?

(a) HP = 660 1b. X 600 ft. = 396,000
o 3 min X 33,000 _§§fﬁﬁﬁ
or
(b) HP = 660 1b. X 600 ft. 396,000
160 sec., X 550 a 99,000 = 4 HP
Worksheet

Problems Related to Horsepower

1. An elevator 1ifts a weight of 528 pounds 1000 feet in 2 minutes.
How much horsepower is produced by the motor? SHOW ALL WORK!

. 2. A mass weighing 1,320 1bs, was lifted a distance of 1200 ft. in 6 min.
How much horsepower was developed by the machine which did the job.
SHOW_ALL WORK!

Q 20
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Worksheet

Problems related to Kinetic and Potential Energy

I.

Write down the formula for calculating:

Kinetic energy

Potential energy

Problems:

1.

©

ERIC
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What is the potential energy of a block which weighs 55 1bs., when
placed on a ladder 10 feet from the ground?

Find the kinetic energy of a bullet weighing 0.15 1bs, 1f its speed
of flight is 2,000 ft/sec.

A 10 bs. object moves with the speed of 25 ft/sec. Find the kinetic
energy of the body,

What is the potential energy of a rock which weighs 100 1bs. when it
is placed on a cliff 15 ft, high? _

21



Worksheet
Classification of Forms of Energy
Kinetic ? __ or Potential ?

-
®

coiled spring

rock sitting on top of a cliff

dynamite explodes

unused battery

a running stream of water

heat energy

stick of dynamite

W 0 ~N o0 o & w N

moving automobile

water behind a dam

10. energy within an atom

Definition:

kinetic energy:

potential energy:

22
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b Self Evaluation Section III

I.

I1.

I1I,

Briefly define the following terms:
1. work
power

2

3. energy
4. Kkinetic energy
5

pofential energy
Classify the following as either kinetic or potential energy.
Use a K for Kinetic and a P for potential energy.
1. dynamite explodes
2. water behind a dam
3. dynamice before it explodes
4. water running down a deep hill
5. rock sitting on top of a cliff

6. a coiled spring

What formula do you use to solve problems related to work.

problems related to power

Solve the following problems

IV,

Vi,

ERIC
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A boy weighing 150 1bs. climbed a 4 ft. ladder in 4 seconds.
(a) How much work did he do?
(b) How much power?

What is the potential energy of a block which weighs 75 1bs. When
it is placed on a ladder 5 ft. from the ground. ft/1b.

Find the kinetic energy of a 5 1b. object which moves with the
velocity of 10 ft/sec.
ft./1b. sec.

23



Advance Study
1. Make a display showing examples of some common levers we use

everyday. Classify the levers as first, second or third class

levers.
a 2. Prepare a repcrt on one or more of the follewing topics.
1. work
L ]
2. power
3. energy
4. kinetic energy
5. potential energy

3. Prepare a chart which 1ists the names of as many different kinds
of energy as you can name.

4. Prepare a chart displaying the meaning for the terms kinetic and
potential energy and five examples of each.

5. Prepare a display illustrating objects which change energy from one
form to another(example - a toaster) changes electrical energy to
heat energy, etc.

L]
6. Prepare a chart which displays the three classes of levers with
- their different positions labeled.

24
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RATIONALE

Since carbon is one of the basic elements of matter,

it is wise that this LAP consider this element in detail.
‘ How much do you already know about the element carbon?

How does carbon appear in nature? Are the follow-
ing sub§tances related to carbon in anyway, diamonds,
graphite, petroleum and coal?

After completing this LAP, you will be able to
answer these questions effectively, You will better
understand the nature of the element. B

Our next LAP will consider light and sound and how

we hear and see.

©
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Section I Properties and Manufactured Forms of Carbon

BEHAVIORAL OMJECTIVES:

After.completing the activities for section I, you will be able to:

1. List the names, describe the appearance, and state the means
of preparation for the given manufactured forms of carbon.

2. List four properties (ways to identify) the element carbon,
this may include (color, texture, atomic number, atomic
weight, etc.)

3. State a use for each of the following forms of carbon.
1. Boneblack (anima) charcoal)
2. Carbon black
3. Coke
4, Charcoal (wood charcoal)

Activities for Section I:

1. Read and susmairize the information covered on pages 81-86 in your
textbook EPS.

2. Read pages 167-168 Book C of the World Book Encyclopedia 1970
edition Topics: '
1. Carbon
2. Properties of Carbon
3. Carbon Black

3. Define the following terms.

1. coke 6. hydrocarbon

2. charcoal 7. graphite

3. lampblack 8. diamond

4. carbon black 9, destructive distillation
5. boneblack 10. amorphous

4. Complete the following chart; refer to the references in activity 2.

Reference Chart on Carbon

Symbol Atomic Weight

Atomic Number Electron Arrangement

Crystalline Forms of Carbon

1. 2.

ERIC 2
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~ Amorphous Forms of Carbon

1.

Description of Pure Carbon

1.
2.

How Pure Carbon can be Prepared

Four Common compounds which contains carbon.

Example: Carbon dioxide co,
].
2.

Observe the demonstrations on how the following manufactured forms
of carbon can be prepared, (As these forms are prepared record
notes as they are given.)

1. pure carbon 3. charcoal
2. boneblack 4. coke

State two or more uses for the following:

1. boneblack

2. coke

J. carbon black
4. charcoal

Prepare a poster illustrating means of preparing at least four of
the manufactured forms of carbon. This poster will be graded on
content, completion of work, and getting the idea across.



Self Evaluation Section 1

1.

Describe the element carbon.

How can pure carbon be prepared?

List the names of two manufactured forms of carbon.

1. | 2,

Name and state a use for any two manufactured forms of carbon.
1.

2.

Complete the following:

5.

10,

are compounds which are composed of only hydrogen

and carbon.

is the heating of a substance in the absence of air.

is the amorphous form of carbon prepared by heating
wood 1n the absence of air.

Classify the following as either amorphous (manufactured forms)
or crystalline forms of carbon.

1. boneblack
2. diamond
3. charcoal
4. graphite

Name two compounds which contain carbon.
1.
2.

State how the following can be prepared in class.
1. boneblack

2. coke

3. charcoal



BEST COPY AVAILABLE
ADVANCED STUDY

1. Prepare a written report on either of the following topics:

1. Amorphous Forms of Carbon

~ne
L)

Crystalline Forms of Carbon

. Carbon as an eclement

S W

. Properties of Carbon

2, Prepare a display which illustrates
1. Some amorphous forms 2f carbon
2. Scme crystalline forms of carbon

3. Pure carbon

3. Demonstrate to the class how to prepare either or several

amorphous forms of carbon.

4. Prepare a poster which displays some of the amorphous and/or

crystalline forms of carbon and some of their uses,

ERIC

Full Tt Provided by ERIC.



Section 11 A Group of Carbon Compounds - Hydrocarbons

BEHAVIORAL OBJECTIVES:

One of the major groups of carbon compounds are the hydrocarbons.
Hygroca;bons are compounds composed basically of the elemeénts of hydrogen
and carbon.

In this section of the LAP you will be concerned with how to
determine the formula and the structural formula for three of the
different series of hydrocarbons {alkan series, alkene series, and
alkyne series.)

A. Given the basic formula; you will use this formula and determine
the formula for some members of the alkane series. After you
practice using the formula, you will be required to complete
a chart using the correct formula for members of the alkane
series.

Samgle

Basic formula for determmining the formulas for members of the
alkane series.

Cn H2 + 2 n = the number of carbon atoms
n

Example - If N = 4, 6, 8, determine the formula for the members of
the alkane series.

'EX N=6 N =8
%H%+2 C Hyy + 2 C Hy, + 2
+
CHayro ¢ 2 Sty (6)" 2 Cay (g 2
4°2(4) Celon + 2 CHye + 2

6h2 ghe

CgHg + 2 [etha) cau]a

[§4n];]

Your problems - If N=1,2, 3, 5, 7, 9 and 10. Determine the formula
for the members of the alkane saries of hydrocarbons.

Show your work here.

1. ifn=1
formula

ERIC 6
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2, Ifn=

formula

3. Ifn=3

formula

4., 1Ifn

formula

5

5 Ifn=7

formula

6. Ifna=9

formula

Use this basic formyla CH +2

Complete this Chart,

Members of the Alkane Series of Hydrocarbon,

N Names Formula
1 methane CH4
2 ethane C2H6
3 propane CH
3 8
4 butane
5 pentane
6 hexane
7 heptane
7

ERIC
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Name

8 octane
9 nonane
10 decane

Use this formula an + 2 just as you did on the preceeding page.

n

Example - C Hyp + 2

[fn=2

CZHZ(Z) + 2
C,Hg (formula for ethane) look above.

B, Given examples and after the teacher explains how to go about
constructing the structural formula for members of the alkane
series, you will practice doing the structural formula for
several assigned members of the alkane series. You will be
required to do several structural formulas on the progress
and the LAP Test.

Examples:

Structural formulas for members of the alkane series.
’ Structural Formula

1. ethane CH
26 H l"{
]

H-C-C-H
' )
H H

2. propane C_H Structural Formula

38
H H H
T TR
H-C-C-C-~-H
N T |
H H H

3. butane C4Hlo Structural Formula

H H H H

\ | { {
H-C-C-C-C-H

| ' | '

H H H H

ERIC
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WORKSHEET
Structural Formulas for Alkane Series of Hydrocarbons

Do the structural formulas for the following hydrocarbons.

e
e

1. pentane structural formula

formula

2. hexane structural formula
fornula

3. heptane structural formula
formula

4, octane structural formula
formula

5. nonane structural fomula
formula

C. Given the general formula, you will use this formula and determine
the formula for some members of another group of hydrocarbons called
the alkene or the ethylene series of hydrocarbons. The general
formula for the members of this series is C Hon.  Example: ethylene
is the first member of the ethylene series, C2H . The chief
structural difference between the methane series 4" and the
ethylene series is that, in the ethylene series, a pair of carbon
atoms shares a double bond,

Example - to determine the formula for members of the alkene series,

use this general formula CH .
n2n



If n =2 Formula CH a ethylene

2 2(2)
CH
c 4
If n=23 C.H = propane
C3H6

WORKSHEET
Calculating the formula for the alkene or ethylene series of hydrocarbons.

General Formula - CnH

2n
n =4 formula
n=>5 formula
n==6 formula
ns=17 formula
n=28 formula
n=9 formula
n=10 formula

,EC 10
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BEST COPY AVAILABLE

o D. After studying the example given and 1istening to explanation given

' by your instructor, you will learn how to do the structural formulas
for the alkene series of hydrocarbons. The basic difference between
the structural formula for the alkane and alkene series is the members
of the alkene series of hydrocarbons have double bonds.

Example of differences:

alkane series H v H
(] [}

) oropane C_H H-C~-C-C-~-H
38 ' v 1
H{HI|H

Single Bond

alkene series H H H
] \ |

propylggg_c3 6 H-C-C=C-H

; i
: \,0
uble Bond

E. Given the general formula, you will use this formula and determine
the formula for some members of another group of hydrocarbons called
the alkyne series of hydrocarbons or sometimes called acetylene
series. In this series the carbon atoms and the general formula for
determining the formulas for this series is an - 2. You will be
required to determine formulas related to this 2" on the Progress
and the LAP Test.

Example: If n = 4, what is the formula for the hydrocarbon in the
alkyne series?

Scultion:
n=4 general formula CH -2
n 2n
C4H2(2)-2
C4H8 -2
C4H6
Ifn=25 Cnh2n -2
CSHZ(S) 2
H. -2
Cs 10
C5H8

ERIC n
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‘WORKSHEET

Determining the formulas for members of the Alkyne Series.

Ifn=26 formula -
ne7 formula -
n=28 formula -
n=9 formula -
n=10 formula -
n=11 formula -
n=12 : formula -

F. After studying the examples given and listening to instructions
from your teacher, you will be able to do the structural formulas
for members of the alkyne series. Remember that the alkyne series
have a triple (three) bonds between the carbon atoms. You will
be required to do several structural formulas for members of the
alkyne series on the Progress and the LAP Test.

Example: Construct the structural formula for the members of the
alkyne series if n = 4,

formula - C4H6 structural formula
H - 3 -C=(C - % - H
{ |
H H
structural formula
ifn=25 H H H
| ] !
formula C5H8 H-C-C-C=C-C-H
1 \ [
H H H

ERIC 12




WORKSHEET

Structural formulas for members of the Alkene Series.

Instructions:

Return to .the worksheet where you calculated the formulas for the members
of the alkene series. Using these same formulas, do the structural formulas
for each of the hydvscarbons on that sheet.

Formula Structural Formula

13
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Self Evaluation Section 11
Conpounds of Carhon - Hydrocarbons |
Let N =2, 4, 6, 8 and 10.
Using the appropriate formula for the appropriate series of hydrocarbons,
determine the general and the structural formula for the

Alkane Séries Alkene Series Alkyne Series
Formula

Structural Formula

Formula

Structural formula

Formula

Structural Formula

Formula

Structural Formula

Formula

Structural Formula

14
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ADVANCE STUDY Section Il

1. Prepare a report, using several references on general information

about the hydrocarbons.

2. Prepare a write-up using several references about either one of

the following series of hydrocarbons.

1. Alkane Series
2. Alkene Series

3. Alkyne Series

3. Prepare a chart which displays the basic formula fo: determining

the general formulas for each of the three series of hydrocabons.

4, Prepare a chart which displays the basic structures for determining

the structural formulas for each of the three series of hydrocarbons.

(&)

Select a member from each of the three series and compare the

properties and uses for the selected members.

15
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Diamonds and graphite

Section 111
) BEST COPY AVAILABLE

How much Ju you know about diamonds and graphite? Where are diamonds
found? Graphite? What are some of their characteristics, properties,
uses and differences.

SEHAVIORAL OBJECTIVES:

1.

After completing the following activities, you will be able to state
the foliowing concepts about diamonds.

a. General nature of diamonds

b. Some uses, properties and means of preparation

¢. Briefly how diamonds are formed in nature

d. The meaning of some terms related to the study of diamonds

You will be able to state the following concepts related to the
study of graphite.

. The general nature of graphite

. Some uses, properiies, occurances and producers of graphite
Method of preparation

How graphite is related to the study of the element carbon

aac Toe

Activities for Section Ill:

Read pages 147-150 of the World Book Encyclopedia, Volume D,
under the topic "Diamond."

Complete the enclosed worksheet on diamonds and learn the answers
to those with an X mark by them,

Prepare a report on one of the following topics related to the study
of diamonds.,

(1) How Diamonds Are Cut to Make Jewels
(2) How Diamonds Can he Judged

(3) What Diamonds Are

(4) Where Diamonds are Found

Look up the definition for the terms related to diamonds and become
familiar with them.,

Pead page 315 of tne World Book Encyclopedia, volume G, under the
topic "Graphite." :

Complete the enclosed worksheet on graphite and learn the answers
to the questions with an X by them,

Take the Self Evaluation.

Prepare an advance study.

Go to Section }V.
16
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WORKSHEET ON DIAMONDS

Complete this Exercise:

1.

11.
12,

13.

14,

15,

Diamonds may be used in industry for.
(a)
(b)
(v)

Diamonds are crystals formed almost entirely of

The only other material that can scratch a diamond is

A diamond (will, or will not) dissolve in an acid?
A diamond (can, or cannot) be destroyed with intense heat?

[¥ diamonds are heated in the péesence of oxygen, the compound,

is formed.
If diamonds are heated in the absence of oxygen, is
formed.
The fact that diamonds are makes them expensive.

s and

are three places in the worid that the important diamond fields
may be found.

_ is the country that produces 90% of the
world supply of diamonds.

Most diamond Tooks when taken from the ground.

The size of diamonds are determined by in

Gems, diamonds are graded accordinj to:
(a) (c)
(b) (d)

Flaws in diamonds might be due to:
a. C.

b. do

Briefly tell how man-made diamonds are made.

17



16.

17.

18.

19.

20,

One of the reasons why diamonds are so expensive is because

and the rough diamond is .
a and process.
About _ percent of the diamonds are only suitable for
industrial use.

P

Scientists believe that diamonds were formed millions of years
ago when was subjected to great heat and
pressure,

and transforms rough diamonds
into sparkling gems,

and are two colors which

dvamonds might appear.

Terms Related tq the Study of Diamonds:

Define these terms:

].

diamond

facets

carat

flawless diamond

perfect diamond

man-made diamonds

natural diamonds

gem

. polished diamonds

.

cut diamonds

18



WORKSHEET ON GRAPHITE -

Graphite occurs in nature as & ’ ’

» that is to the touch.

How 1s most of the graphite that is used today made?

Graphite mixed with clay and hardened is what the
in our pencils are made of.

List four properties of graphite.
a.
b.
c.
d.

List four uses for graphite.

a. |

b.

c.

d.

Can graphite be used as one of the raw materials in making man-made
diamonds?

Both diamond and graphite are made up of carbon.

What accounts for graphite being so soft?

Grapnite occurs in states in the United States.

is the only state that produces natural graphite.

developed the process for making graphite from

coke in the year

is the leading producer of manufactured graphite.

19



Self Evaluation. Section 111

‘.

Y

10,

11.

12,

List two uses for diamonds.
1.
2.

Name the element that is a basic part of dianonds.

Name the gas that is formed if diamonds are heated in the
presence of oxygen.

-

What is tormed if diamonds are heated in the &isence of oxygen.

Can a diamond be destroyed with an acid? intense heat?

How does graphite differ from diamond?

How are graphite and diamonds related?

What can graphite be used for?

List two properties of graphite.

1. 2.

What accounts for the fact that graphite is soft and diamonds
are hard?

Classify diamonds and graphite as either amorphous, or crystalline
forms of carbon,

How can diamonds be made by man?
Can graphite be used to make diamonds?

20



ADVANCED STUDY " section III

1. Prepare a chart which displays the similarities and differences

between diamonds and graphite,

2. Prepare a detailed report on either diamonds or c¢raphite use

and list several different references.

3. Prepare a summary of how the General Electric Company went about

making the first man-made diamond.
4. Prepare a chart contrasting the uses for diamonds and graphite.

5. Prepare a pictorial display of some of the products or uses we

enjoy due to diamonds or graphite.

ERIC

Full Tt Provided by ERIC.



Section IV

Petroleum and Coal - Resources Related to Carbon.

BEHAVIORAL OBJECTIVES:

1 A,

Petroleum

After completing the prescribed activities, you will be able to state.

1.

b"‘

6.

The names of some of the instruments used to datect and transport oil
deposits,

Some of the useful products we can obtain from petroleum.

The theory which best explains how petroleum originated. -

The meaning of some terms which are related to the study of petroleum.
The names of the two basic elements.

How petroleum is broken up into useful products.

1 B, Coal

1.

How coal i5 formed (stages of development)
Four basic kinds of coal.
Some useful products obtained from coal.

The basic difference in nature and uses for anthracite and
bituminous coal.

Basically where coal is found in the United States.

What we can get from a ton of coal (by- products)

Activities 1 A,

]'

ne
Y

3.

Read and summarize the information given in the World Book Encyclopedia,
Volume P pages 292-312.

Complete the enclosed worksheet using the World Book Encyclopedia
Volume P pages 292-312. (Learn the answers to those with an (X)

by them,

Define the following terms which are related to the study of petroleum.

Terms related to the study of petroleum:

petroleum 7. hydrocarbon

crude oil 8. fractionating tower
Christmas tree 9, gasoline
inagnetometor 10. kerosene

gravity meter 11, seismograph
fractional distillation 12. refining

22



4, State the names of three instruments which can be used to detect
0il deposits and how they operate.

5. Make a poster on either of the following diagrams from the World
Book Encyclopedia.

1. Refining Petroleum (page 306 - Book P)
2. What a Barrel of Crude 0i1 Provides (page 296 Book P at the top).

. Coal 1B,

) 1. Read pages 566-581 in Book C of the World Book Encyclopedia.

- (You may use the reprint for this)
2. Complete the enclosed Worksheet on Coal (Use A reprint from the

World Book Encyclopedia - Coal)

3. List the names and the descriptions for the four basic stages in
the development of coal.

4. Write down a sumnary of "How Coal Was Formed: (Reprint pages 566-

577).
5. State the difference between anthractie and bituminous coal (description
and uses). (reprint page 568)

6. State where coal is basically found in the United States.
{reprint pages 577-578)

* 7. List twenty products we can obtain from a ton of coal. (reprint p. 580)

8. Make a poster from the title "Black Magic" ideas may be obtained
frem page 583 of the reprint.

23
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WORKSHEET

Petroleum - General information about petroluem,

X 1. is the state that produces 70% of our petroleum.
X 2. is the man who dug our first oil well in the year
in the state of .
3. R s and
) are three instruments that can be used to detect oil deposits.
X 4., List five products that might be obtained from petroleum.
(a) (d)
(b) (e
(c)
A 5. Why is petroleum called black gold?
X 6. Name one important fuel that might be obtained from petroleum.

7. Name four devices used to move the oil,

(a) (c)
(b) (d)
3, carry more petroleum than do any other means

of transportation,

X 9. No one really knows how petroluem was formed. However most scientist
accept the organic theory. State the theory.
10. is the biggest user of o0il in the world.
X 11. Petroleum is composed of thousands of different combinations of just
two elements_ ' and
X 12. 0il refineries breaks petroleum down into various
by means of .

24




WORKSHEET

- Coal - General Information about Coal

1. is the most important use for coal.
2. is a use for coke.
3. Coal is sometimes referred to as .
o 4 , ) and are
. the four hasic stages in the developemtn of coal.
° 5. Name ten products we can obtain from a ton of coal.
1. 6.
2, 7.
3. 8
4, 9,
:. 10.
6. How is coal grades?
7. Coal originates from .
8. What is meant by carboniferous period?
9. State a difference between, anthracite coal
anu bituminous coal .
10, Complete the following information "Burning 100 pounds of coal
» helps in the manufacture of:

pounds of cement

pounds of newspaper

pounds of aluminun

pounds of steel
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Self Evaluation | Section IV

1.

Is petroleum and crude oil about the same thing?

Name four products we can obtain from petroleum.

Name and state the use for three instruments used to detect 0il
deposits.

What is the name of the theory which best explains how petroleum
originates?

In the transportation of crude oil what is a Christmas tree used
for?

what is the names of the two basic elements of which petroleum
1$ composed?

Briefly define the following terms.
1. fractional distillation

2. fractionating tower

3. refining

4, hydrocarbons

Briefly explain how coal is formed in nature.



Self tvaluation (cont.)

9. Name the four basic stages in the formation of coal.
].

2.
K

'8 | a

10. Name four products we can obtain from coal.
1. 3.

2‘ 4.

11. Name the basic use of coal,

12. State the names of two states where coal can be found in the
United States.

.ll 2.

13. What is a basic difference between

1. Anthracite coal

2, Bituminous coal

14. What is meant by carboniferous period?

15. Is coal being formed in South Carolina?

27




ADVANCE STUDY Section IV

1.

2."

Write a brief history on the Origin and Nature of Petroleum,

Prepare a chart displaying some of the yeilds from a barrel of
crude oil.

Select one of the following topics and prepare a report using
several different references:

. The Petroleum Industry Today
Searching for 011

« Drilling for 0i1

Producing 041

. Transportation of Crude 011

Mo —

Prepare a poster which displays a Fractionating Tower and explain
what goes on during the Fractional distillation process of petroleum.

Select one of the following topics and do some research using
several veferences:

. Time of Formation of Coal
How Coal is Mined

. How Coal is Transported

. Products From Coal

I 0D NS —2

Prepare a poster which displays a graph which shows either and/or
the following:

1. Uses of Bituminous Coal
2, Leading Coal Mining States
3. Leading Coal Mining Countries

Prepare a map and indicate where the main coal deposits occur
in the United States (Use different colors to indicate

(a) bituminous
(b) lignite
(¢) anthracite

28
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| - | RATIONALE

Light provides us with most of the information about surroundings.
It is not surprising therefore, that man has given much thought to the
behavior of light and to methods of controlling. As a result, we now
have thousands of devices invented to produce light in dark places, to
improve vision, and to preserve images for later study.

Much of our finformation about the world comes to us throught our
ears. Hearing is especially important for communication with others.

Sounds tell much more than people realize. A mechanic knows when
an engine needs adjustment by listening to it. A Biologist identifies
many birds, froys, and insects by their songs and calls. An outdoorsman
predicts weather by the noise of the wind.

We will study these and other concepts in more detail in this LAP,




Section Il

BEHAVIORAL OBJECTIVES:

(IA) 1. Using the prescribed resources, you will be able to:

1. Define given related terms to the study of the eye.

2. State the names and function of given parts of the eye.
3. Trace the path of light from the outer eye to the brain.
4. State the general nature and cause of given eye defects.
5. State generally how given eye defects may be corrected,

Activities:

1. Define the Tollowing terms:

1. optic nerve

2. ophthalmologist
3. eye

4. nearsightedness
5. farsightedness
¢, astigmatism

/. €ross eyedness
2. ophthalmology

b}

. color blindness
1. ~

2. Give the function for each of the following parts of the eye:

A ' B 6. optic nerve 11. watery fluid
2. pupil 7. brain 12. vitreous fluid
. cornea 8. rods 13. eye lids

4, lens 2, cones

5. retina 10. eye

g
3. Study the transparency on the parts of the eye (if necessary you may
make a sketch,)

4. Arrange the following in order (from the time light enters the outer
eye until it reaches the brain):

1. optic nerve 6. vitreous fluid
2. pupil 7. cornea

3. lens 8. brain

4, iris 9.

5. retina 10. watery fluid

5. Use the World Book Encyclopedia and/or the dictionary, Pathways in
Science (Sound and Light) and give brief explanations for the nature,
cause and means of treatment for the following eye defects:

. astigmatism

2. nearsightedness
3. farsightedness
4. color blindness
5. cross eyedness




(1B)

Additional Resources:

Transparency: The Eye

MHork Sheet:  The Eye

Filmstrips: H

The Eye and the Camera

1. Using the prescribed resources you will be able to:
1. State brief definitions for given terms related to the study of 1ight.
2. State the rate at which light travels through space (contrast this
with the ratio at which sound travels through space).
3. State the difference between the following in relation to the path of

light:
1. transparent
2. opague

3. translucent
4. Hame the basic source of 1ight in the universe and its significance.
5. Mame and state the difference batwcen some natural sources of light
and some artificial sources of light,
6. State the difference between reflection and refraction of light,

Activities for section I (IA)

1. Define the following terms:

1. Tlight 8. beam (of light)
o, reflection 9, ray (of light)
3. refraction 10. photo trophism
4, transparent 11. optical illusion
5. opague 12. luminous

6. translucent 13. incandescent

7. radiant energy 14. illuminated

Resource for 1-14: Dictionary

2. State the difference betwe:n the rate at which light travels through

space and the rate that sound travels through space.
Resources:
1. Pathways in Science (Sounds and Light)

Topics: (1) The Travels of Light o. 95

(2) The Travels of Sound p. 29-30

2. The Physical World

Topics: (1) The Speed of Sound p. 494-497

3. Differentiate between the following terms:
1. transparent
2. translucent
3. opague
Resources: Pathways In Science (Sound and Light)
Topic: (1) When Light Strikes an Object p. &9-90

4. ilame the basic source of light in our universe.

Resources: Tne llorld Book Encyclopedia Vol. 12-Book L
Topic: (1) Sources of Light




Activities for Section I (cont.)

5..

Name and'state thé difference between $ome natural sources of 1ight and
some artificial sources of light.
Resources: The World Book Encyclopedia Vol. 12 Book L Pages 250-255

State the difference between reflection and refraction of light.
Resources: Science--A Key To The Future Refraction page 176-177
Pathways Ir Science (Sound and Light)
Topics:. 1. Light Bounces Back pp. 91-92
2, The Travels of Light p. 95
' 3. When Light Looks Back p. 111-113
World Book Encyclopedia-Vol., 12 Book L
Topics: 1. The Nature of Light p, 248
2. Reflectors and Refractors p. 253

i.omplete the following given worksheets related to the study of light:
1. Uhat is Light (Complete the Worksheet)
2. Mature of Light (Complete the lorksheet)
3. Sources of Light (Complete the Workshest)
4, Reflection of Light (Complete the Worksheet)
£. Refraction of Light (Complete the Worksheet)

Filmstrips:

1

t
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1,
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10.

1.

SELF-EVALUATION

State a brief definition for the following terms:'
1. Ophthalmplogist

2, Astigmatism
3. Nearsighted

4. Color blindness

5. Eye

State thé function for each of the following parts of the eye:
1. Optic nerve 3

2. Rods

3. Cornea

4. Pupil

Briefly explain the nature of the following eye defects:
1. Nearsightedness

. Astigmatism
3. Crosseyedness

Trace the path of 1ight from the outer eye to the brain,

Which travels fastest, light or sound?

Does 1ight need a medium through which to travel?

Will Tight travel through a vacuum?

Name one of each of the following:
1. transparent materials
2. opague materials

3. translucent materials

Name the basic source of light in our universe.

khat are two things that would probably happen if the sun would suddenly
stop shining?
!

2.
Name two artificial sources of light.
1

2.

n
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12.

13,

14,

Self-Evaluation (cont.)

v oley

Crva | - ,
What is tﬁé“diffgrence between the following terms:
1. Reflection of Vight

2. Refraction of light

What is the difference between the following?

1. Transparent material

2. Translucent material

Classify the following as either transparent, translucent, or opague
substances: :

water .
frosted glass
wax paper
air

aluminum

TP W N -
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ADVANCE STUDY
A » Séction 1

1. Prepare an exhibit of materials that are ‘opague, transparent and trans-
lucent.
2, Make a study of the human eye and its operation.

3. Make a booklet: illustrated with pictures telling the story of the fam-
ous Mt. palomar telescope in California.

* 4. Make charts and models to explain the nature of eclipses of the sun and
moon.
i - 5. Prepare a poster contrasting the names and pictures of some artificial

and natural sources of light,

b, State the general characteristic and names of some good reflectors and
poor reflectors of light.

/. Explain what causes a rainbow to form,

ERIC
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(IIA)

Section [!

BEHAVIORAL OBJECTIVES:

Using the prescribed resources you will be able to:

o LWy —

6.

Define terms related to the study of the ear,

State the names and function of given parts of the ear.

Trace the path of sound from the outer ear (auricle) to the braina,
State the difference between audible and inaudible sounds and give sev-
eral examples of each.

State the relationship of the following terms to the study of sound:

1. microphone

2. megaphone

3. stethoscope

4, acoustics

5. oscilloscope

State how we are able to prccuce sounds with our vocal organs.

Activities:

1.

Define the following terms;

1. ear

2. auditory nerve
3. eardrum

4. ultrasonics

5. acoustics

0. sounds

7. sonar

8. noise

9., loudness

0. decibel

Reference: Use the dictionaries and the glossary of the resource books.

Tell for what each of the following parts of the ear are used:

1, auricle 7. the oval window

2. auditory canal &, . the cochlea

3. eardrum . organ of corti

4, hammer 10. auditory nerve

5. anvil 11. brain

6. stirrup 12. semicircular canals

Resources for Activity 2:
1. Modern Physical Science
Topics: (1) The Sensation of Sound is Produced in the Brain p,289
2. The Physical World
Topics: (1) How We Hear p. 500-504
3. Pathways In Science (Sound and Light)
Topics: (1) The Human Ear p. 34-35




3. Arrange in order the path sound travels from the outer ear to the brain.

1. Brain 7. Anvil

2. Auricle 8. Oval Window
3. Auditory nerve 9. Organ of Corti
4, Auditory canal 10. Cochlea

5. Stirrup 11. Eardrum

6. Hammer

Resources for Activity 3:

. Notes from teacher (lecture)

2. Basically the same resources as for activity 2,

4. Define the terms audible and inaudible. List several sounds that are
classes as audible sounds and several which are in audible.
Resnurces for Activity 4:
* i. Science: A Key to the Future
Topics: Effect of a Vacuum on Sound p. 124
2. Pathways In Science (Sound and Light)
Topics: 1. Sounds of our World p. 23
2, The Travels of Sound n. 29-30
3. How fast Sound Travels p. 30

. microptone
megapnhone
stethoscope
acoustics
. 0scilloscope
escurces for Activity 5@
. Pathways In Science (Sound and Light)
Topics: 1. "Lets show it on An Oscilloscope" p. 49 & 26

2. Glossary p. 76-81

Luie the relationship between the following terms and sound:

5
1
2
3
4
5
R
1

6. Explain how we are able to produce sound with our vocal organs
Resources for Activity 6:
1. Pathways In Science (Sound and 1ight)
Topics: 1, The Human Voice pp. 40-41 .
2, Exploring Physical Science
Topics: 1, Vocal Cords pp. 234-235

Additiomal Resources:

Handouts:

1. Diagram of the ear to lable parts and to state function of the parts
2. Diagram to trace the path of sound from the outer ear to the brain.

Tapes and Audio Visuals:

1. Wallensah Teachiny Tape-C-7058:"“How We Hear". Complete Yorksheet,

Film and Filmstrips: How We Hear.

Worksheets:

1. Man's Voice
2., Animal sounds and Hearing




(11IB)

Section III

BEHAVIORAL OBJECTIVES:

].

After completing the following activities you will be able to:

1. Define terms related to this section of the LAP on sounds.

2, Briefly state how sound is produced and how sound travels and the

general natura of sound.

3. State the names of four different kinds of sounds.

4. Contrast the different rates at which sound travels through diff=
erent materials,

. State the meaning and cause of echoes and multiple echoes.

State the nature, cause and some uses for ultrasonic sounds.

oYy
.

Activities:

1.

Detine the following terms:

1. acoustics 7. vibration

2. frequency -8, echoes

3. piteh 9. sonar

4. loudness 10. wultrasonics

5. noise 11. sound -

&. decibel

Resources: The dictionary and the glossary of the books found on the
cart.

S;dte how scund is produced and how sound travels and the general nature
of sound.
Resources: (1) Wollensak Teaching Tape C-7550 The Nature of Sound
: Complete the Worksheet.
(2) Film: Sound. Complete the questions after section I and
section II.
(3) Pathways In Science (Sound and Light)
Topics: 1. Uhere there is Sound There is Motion p. 498-499

. The Travels of Sound n. 29-30
. How Fast Does Sound Travel p. 30
Book tncyclopedia Book S
. What 1s Sound .p. 488
. How Sound Travels p. 489
. Characteristics of Sound p. 489
4, Sound Travels at Different Speeds p. 491

1

2

3

(4) The World
Topics: 1

2

3

State the names of several different kinds of sound.
Resources: (1) The World Book Encyclopedia Book S

Topic: Kinds of Sound p. 493
Worksheets: Complete activities

1. What is Sound?

2. flature of Sound

Contrast (state the difference) the different rates that sound travels
through different materials.
REsources: (1) Pathways In Science (Sound and Light)
Topics: 1. The Travels of Sound p. 29-30
Chart to complete on "The rate that Sound Travels Through
different materials.
Worksheet to complete student activities:

1. Sound and Materials

10



5. State the meaning and cause of echoes and multiple echoes.
Resources: (1) Pathways in Sound (Sound and Light)
Topics: Vhen Sound Reaches a Surface and Bounces Back

p. 31-32
6. What is the meaning of and some uses for ultrasonic sounds?

Resources: (1) Pathways In Science (Sound and Light)
Topic: Bats and A new Science p. 36

11
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SFLF-EVALUATION

Briefly define the following terms:
1. auditory nerve

2. ultrasonics
3. acoustics
4. echo

5. megaphone

State the function for each of the following parts of the ear.
1. auricle

2. auditory canal
3. auditory nerve-
4, brain

lList in order the eleven steps tracing sound from the outer ear to the
brain,

What is the difference between audible sounds and inaudible sounds.
State briefly what the following are used for:

1. oscilloscope

2. stethoscope

3. megaphone

4. microphone

Sound travels in the form of

Briefly state how man is able to produce sound using his vocal organs,

flame two animals which produce ultrasonic sounds.
1. 2,

How does a cricket produce sounds?

llhat are two different kinds of sound?
1.

2.



1.

12.

13.

]4.

15,

16.
17,
8.
19,

20.

Self-Evaluation (cont.)
What causes an echo?
What are some uses for ultrasonic sounds?

Arrange in.order from fastest to slowest the rate at which sound will
travel through the following:

1. Gas 1.
2. Solid 2.
3. Liquid 3.

State why sound travels faster through some substances and objects than
it does through others,

Why is it that you see lightning beforaz you hear thunder even though
they both occur at the same time?

Which travels faster 1ight or sound?

Which needs a medium through which to travel-light, sound, or both?
What is the scientific study of sound called?

Why are sounds louder in an empty room than in a room which contains

carpet, bedspreads, and curtains, eic?

Sound travels in the form of .

13



nDVANCED STUDY
Make a poster displaying a diagram of the ear with labelec parts and
state the function of each part.
Do some research on ear defects and their causes. (Deafness)
Find out why some ceiling tiles have holes in them.

Prepare a chart which displays some samples of loudness of sounds.
Reference: Pathuays In Science (Light and Sound) p. 49

Make a chart which illustrates how several animals produce sounds and
how they are able to hear sounds.

Find out how the porpoise and the bat are able to detect sounds.

Find out how ultrasonic sounds are used in industry and in medicine.

14



