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A pupil’s experiences between the ages of 11 and 16 probably shape his

‘altimate view of science and of the natural world. During these years

most youngsters become more adept at thinking conceptually. Since
concepts are at’the Heart of science, this is the age at which most stu-
dents first gain the ability to study science in a teally organized way.

Here, 100, -the commitment for or against science as an intergst or a

vocation is often made. . 7 : .
Paradoxically, the students at this critical age have been the ones
least affected by the recent effort to produce new science instructional
materials. Despite a number of commendable efforts to improve the
situation, the middle years stand today as a-comparatively weak link in

science education between the rapidly chapging tlementary curriculgm
and the recently revitalized figh school science courses. This volume .
‘and its accompanying materials represent onc attempt to_provide a

sound approach to instruction for this relatively uncharted level.
At the outset. the oorganizers of ‘the ISCS Project decided that it
would be shortsighted and unwise to try 40 fill the gap in middle

- school science education by simply writing another textbook. We chose
instead to challenge some of the Most firmly established concepts:

about how to teach and just what science material can and should be
taughit to adolescents. The ISCS staff have tended to mistrust what

. aythorities believe about schools, teachers, children, and teaching until
. we have had the chance to-test these assumptions in actual classrooms * .

with real children. As conflicts have arisen, our policy has been to rely

" more upon what we saw happening in the schools than upon what
" authorities said could or-would happen. It is. largely because of this
- policy that the ISCB materials represeqt a substantial departure from

the norm. : ~ .

The primary diﬂ'ercnc§ between the ISCS program and more con- '.

.. ventional approaches is-the fact that it allows. cach student to travel
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at his own pace, and it permits the scope and $equence of instruction

to vary with his intgrests, abilities, dind background. The ISCS writers
have systematically ®ied to give the student more of a role in deciding

what he should study next and how soon he should study it. When the

materials are used as intended, the ISCS teacher serves more as a

“task/easer” than a “task master.” It is his job to help the student

answer the questions that arise from his own study rather than to try

to anucnpatc andpackage what the student needs to know.

There is nothing radically new in the ISCS approach to instruction.

Outstanding teachers from Socrates to. Mark Hopkins have stressed the

need to personalize education. ISCS has tried to do something more -
than pay lip service to this goal. ISCS’ major contribution has been to
design.a system whereby an average teacher, operating under normal

?
Fiski

e

.that has

T; : ahassee, _Floi"ida :

* constraints, in an ordinary classroom with ordinary children, can in-

deed give maximum attention to each student’s progress.
The development of the ISCS material has been a group effort from

‘the outset. It began-in 1962, when outstanding educators met to decide

what might be done to improve middle-grade science teaching. The
recommendations of these conferences were converted into a tentative

plan for a set of instructional materials by a small group of Florida ‘
State University faculz members. Small-scale writing sessions con- C
t

ducted on the Florida State campus during 1964 and 1965 resulted m-
pilot curriculum materials that were tested in selected Florida schools
during the 1965-66 school year. All this preliminary work was sup-
ported by funds generously provxdcd by The Florida State University.

In June of 1966, financial support 'was provided by the United States
Office of Education, and the preliminary effort was formalized into .

the ISCS Project. Later, the National Science Foundation made sev-
-, eral additional grants in support of the ISCS effort. '

Thé first dfaft of these.materials was produced in 1968 durmg a

' summer writing conference. The cpnfcrccs were scncnt;sts,__ science
educators, and junior.high school teachers drawn from all over the:
" United States.  The ongmal mateyials have been revised three times,

prior to their publication in this volume. More than 150 writers have

contributed to the materials, and more than 180,000 chxldrcn, in 46.

states, have been involved in their field testing.

‘We sincerely hope that the teachers and students ‘who will use this,
material wﬂl find that the great amount of time, money, and cﬂ'ort
nc m}o ns devclopmcnt has bccn wwhxlc.

The Directors

ebruary 1972 . - mmmomm SCIENCE cuxuucuwu STUDY
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- Table 1-1

THERMOMETER READING (°C)

£ Light Turned On
Light Off at - —1  Light Off
Beginning of After | After After After 5 Minutes
Material | Experimeni | 1 Minute | 3 Minutes | ¥ Minutcs

%

Water . : ~N

4

Dry sand

¢ - - Wet sand

Dry charcoal

ooy Wet chggooal

. FIGURE 14

Water -,

Dry sand

We“l sand

| Tgmpérature (in =C)

Dry charcoal

* Wet gharcoah -

\

4 s
Time (in minutes)
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Chapter 2
Weather Watch

Table 2.1 ' - \ ——

“

1st Week Weather-Watch Chart
B

1. Date? . A

2. Time of day

3. Temperature (°C)_

4. Wind direction

'5.-Wind speed (mph)

-

, 6..Cloud type’
A

>
-

7. Cldud oo‘;{r
- A - 6‘ :{Y,

- 9. Barometric _
- pressure (in inches) -
L . I
10, Relative humidity -~

3

11. Dew point (°C)
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;. 5
3 3
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2nd Wecl‘( Weather-Watch Chart N

‘ 1. Date d . ‘T—_—
o il 2. Time of-day . o
' v
\‘ " 3. Temperature (°C) : . ’
o " 4. Wind direction . ’
A S. Wind speed (mph) - ' ) . Y |
. ¢ oo | | .
7 Cl_qud cover | | o
Ty 8 Precipita.ti'on-
’ . ~ (in inches) -
g Baomeic. | 0 | 1 | .
pressure (in inches) '__‘\ A ' - e
. 10. Relative humidity




Table 2-1

-

- 3rd Week
- V4

‘1. Date

Time of day

Temperature (°C)

Wind direction

Wind speed (mph)

‘Cloud type

Cloud cover *
8. Precipitation’
(in inches)

9. Baromttric .~ T,
pressure (in inchcs)\

10. Relative humidity

.- 11. Dew péint (°C)

-
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Yable 2-1

Y

4th Wecek We'z;lhcr-Walch Chart

1. Date

+ 2. Time of day .

Y
A3

7 <4 Wind direction |

5. Wind speed (mph) - o
-~

.

. 6. Cloud tgpc Y

1. Cloud cover .

- _‘h* ’..
- 8. Precipitation .
.. {in inches)

_ 9, Barometric. y
;- . - pressare (in inches) ’?l

L
10. Relative humidity” 1

=

11, Dew point.(°C)
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Concentrating 3,
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' PROBLEM BREAK 3-1

__How dot_:s _air temperature vary with al _uqlp?Q
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PROBLEM BREAK 3-2 . ,

Effect of decreasing jar temperature on the pointer
Plan:, .

.
. . hY
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+ Data: : '

Conclusions: - .




' PROBLEM BREAK 3-3

Calibrating the jar baronicter

Chapter 4

Making Visible

the Invisible

Roain Temp.

¢C)

Temperature When Film
of Moisture Forms (*C)

. 3 i

Average |
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Table 4-4
Observations
1. Jar 1, with ' \ ’
cold water . <
\ — SR \
2. Jar 2, with .
hot water v
3. Jar 2, with hot _
water and smoke
[4-20. N ‘
~ a1, Jﬁ
Chapger 5 151
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(15-3.
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PROBLEM BREAK 5-1 '
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. What is the direction of the wind during the day and during the night -~ . o
'+ - around alarge body of water?- . _ o
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‘ PROBLEM BREAK 6-1
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_ PROBLEM BREAK 6-2

Chapter 7'
Moving Weather .
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Table 7-1

. ARy Y

- A

]7-18.___

™ COLD FRONT

Immediately
Ahead of the Front

Along the Front

immediatety - -~
Behind the Front |

Barometric reading

Temperature

Cloudiness

Wind direction

o a4,




Table 7-2

WARM FRONT

-

Ahcad of the Front

Along the Front

Behind the Front

)

Barometric rcading

Temperature

Cloudiness

Wind direction

[
C’

¢

PROBLEM BREAK 7-1

How are two weather variables related?
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T : | Hot Air Balloon

ot. | ’ EEE. ExCu'rs'I.on 2-2 .
2 I . ' Billboards of -
N 7 theSky,

~

L m N | » ____» Excursion23 -
e _ | - | . | ~ The C\onve}iion:

2. - Ry
02— —  Excursion




§
& P

Excursion 3-1  CHECKUP:

1. a. 7 pounds (..__) d. 4 square inches (___)

. The Pressure's_». b. 9 newtons (_.__) e. 8 newtons per square

On ' c. 6 pounds.per squarc  mecter ( )

inch () -

2. A 500-pound thetal bar is lying on a bench. The arca of the bottom
of the bar is 50 square inches. What. is the pressure of the bar on the

bench? ( ) -

'_i?__ -

OA. N
-3 ~ )
N 02
|
Excursion 3-2 .0Os.
Measuring Air -, )
Pressure . .. s
in Inches? O
) | Da.
0s.
Excursion 4-1 1. \
The Shivering o~ —
- Thermometer + Temperature (°C)
; | . Temperature A
i L Temperature B \-
. N B .~ Temperature C
' L o) \
- 2 - e
* l N, : \
.: .: .-.. * B
S _ 1. L / |
QO . e T A . e
ERIC . S S
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" Condition

Tcmpg:raturc °C)

After
30 sec.

After
45 sec.

1. Thermometey
(on mb}e)

-2 Thprmé)mcte;r
(waved around)
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Excursion 5-1 [,

‘How High Are

the Clouds? :
_ 0a.

A ]
L4

(]8.

< [dr.

[J8. Height of clouds téday:

Data:
e J

Conclusions;
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* Estimated height of clouds (H)-
(Sec Excursion’5-1 S

3
'
‘ \
Table 1
B Distance moved by reflection (d) - 0.05 meter N
_Time to move 5 cm (1) * sccondg
‘Height of eye above nephoscope (h) ) meters
: 7 meters

't:n.'

w!)

o .'

) - .
A SF UM 38 of )
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Excursion 5-2

Building &
Nephoscope

»
.‘ \‘
i
B
. by .



Excursiocn 7-1 (1.

And the Rains. 0.
Came Down

3.

o

(1a.

Excursion 7-2 1.
Cumulonimbus

Ja.

(J6.
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__ Excursion 7-3

(1. R —
O2. - ‘Weather Predictioh
. and Forecasting
Table 1 )
. Wind | Wind Cloud Cloud Pre- Bar. Rel. D;W-
Data | Time | Temp. | Dir. | Speed Type Cover cip. Pres. | Hum. | Point
20 | 130 | 17°C S 8-12 | Strats _ | 2990 | ss%.| 13°C
21y 2:05 | 20°C S 8-12 | Stratus — 29.88 | 83% 18°C
- " 2 1:50 | 10°C N 25-31 | Cumulo- | O 15cm | 29.81 | 100% | 10°C
R D 1 nimbus . o
X 1:45 s°C- | N. 8-12° | Clear O — 2992 | 29% | -9°C
24 — — — — - — — — —
\ .
i
I3 ) ——
Activity 1. Threé-day forecast of weather .

! N

1st day forecast:

[ 4

’ 5

e




i B ] o st day 2nd day 3rd day
' 1. Cloudiness
.

2. Probable wind direction )

3. Probable wind speed | ¢

4. Barometer change

5. Probable cloud types \

6. Probable temperature range.

7. Precipitation (amount and type)
, » Activity 2. (Optional) Extended forecast. P

‘ Temperature: _ : . ‘
)
' X
! . Tt
' R r '
| | : : ‘ 0
Pregipitation: : : ~
. ’ \ /}lp T . .
i . \
% e
* 3
- Movements of fronts through area:
! ” . v
! . )
- 1 . ‘ \)
: v
4 4 0 '
; . . . W
_ ,»...;? Grriind -,,\;1.“.{ . AR
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. Well Am | Doing?
. How Well Am L DoIngs . i
[ ' - . : ;
’ : o4
. , ‘) . - _ ' _ " @ ’ _ :
_ You probably wonder what you are expected to learn in this science
Co 4 ~_course. You would like to know how well you are doing. This section ~
- (- " of the book will help you find out. It contains a Self-Evaluation for
THEE " each chapter. If you can answer all the questions, you’re doing very
o owell. - -
{ " The Self-Evaluations are for your benefit. Your teacher will not use
o the results to give you a grade. Instead, you will grade yourself, since

SRR R you are able to check your own answers as you go along. .
e - " Here’s how to use the Self-Evaluations. When you finish a chapter, .
L take the Self-Evaluation for that chdpter. After answering the questions,

R " turn to the Answer Key that is at the end of this section. The Angwer

L . Key will tell you whether your answers were right or wrong. '

i . . 7 Some questions can be answered in more than one way. Your answers
to these questions may not quite agree with those in the Answer Key:

_If you miss a question, review the material upon which it was based
befoye going on to the next chapter. Page .refefenccs aré frequently -
‘included in the Answer Key to help, you review. I '

On the next to last page of this bdoklet, the

“¢an use to keep a record of your own progress.

-a grid, which you

4
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If you did any excursions for. this.chapter, write their numbers here.

T

! . w . »t o _. R .
shows a sketch. that an ISCS student made

Moy

[11-1. The diagram beiow
- after using the obscrvation box. ¢ © .

. . L % ga
. > N k! 3 €
1z
. .
- =~ \.- +- o
Y v : ~ .-,:.‘#
‘ rd . » y " =
- [ [} i fn ) .
) : o ’ wh
. e .. . . » . . ¢
. . .4 . . : P Temperature of alr
a N s ".Jn box £ 20°C + Ce
= ’ . -t - ’ - :' o
R . .. R .- - ‘.. - - £
; . R , Po— T =y~ : . ..gra‘;r - -{ .
A Water . N I & B elRRR
: : * i 8 S -
N = . . - - - ! [ v R
R R . ! 3 M K . .
: f T Water temparature = 10°C - < .. —
e . . L o~ \.'_-. -"i iy A-.‘.,__: $

LY

N A -,s]{egqh the _path of the'smoke imﬁ;’c ;!ipx_,bél%yyfif the air temperature
_.were 5°C and the water températre Were.

155C.

. .

N,

SELF EVALUATION 1




RN ot

2 )2 V P ‘ 4 » 2 e al :
B. Explain your answer to part A.
.
‘ \\

C. Sketch the path of the smoke in the box below if the air temperature
were 15°C and the water temperature were 15°C.

- e @ —
| =r»
\
\ N /i |
S
D. Explain your answer to part C. .
-
N
g . . - ’
J
[J1-2. Iggy has set up the balance that you used in Activities 1-6 and
1-7. However, he has turned the bags right side up this time.

*
’

) ) -

. 1y

; )

sadiianion sy i sk O e Rl i e
- ¢ . . ) e : 1] N .
N . . . L J B
‘ s e )
..-_:5. . '-"».\‘.‘i','t_.‘_ ‘: P




> Iggy has a beaker that has been sitting in the freczer for several hours.

A. What will happen if Iggy inverts the beaker just above bag
8?7

B. Explain your answer to part A in terms of the particle model.

['_']1-‘3. Three substances, A, B, and C, were warmed by a lamp in the
same way that you warmed up dry sand, dry charcoal, wet sand, wet
charcoal, and water. Their warming curves are shown below.

Substance A N . NG

Sybstance C

-t

Temperature (in degrees C)

-qr_'..'.._‘______

° »

Time (In minutes)

Later these three substances:were put in a refrigerator and theig tem-
ratures recorded after five minutes. Indicate which of the lines corre-

sponds to_each of the substances by filling in she blank beside each-

_curve. : , Ly

k™ . . .~
-y .. . -




— Substance

1 |
g ] Substance ___
§ L s 4
£ Substance .
& . g .
£ |
& '
8 1
a 5
Time (in minutes) ‘
“ .
. [7J1-4. Refer to the sketch below to answer parts A, B, C, and D that
\ follow.
- ; . - t
\ \ - ]
"
A
, \
Asphalt .
highway .
* »
i
A. On a warm sunny day, in which of the areas (A through D) would
' ) you expect the air to be nsmg" . ) .
. } A\ .
: \3‘ R . N . &I‘
» ‘“V K 4 5 ? -
UIRTELS, it LR 4 il i s AUE SR A 3 o o s.‘.ﬁ.;\t,.— ; O
) » A, v "S' . ¢
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.

C. On a warm sunny day in which of the areas (A through D) would
you expect the air to be moving downward? .

[

: L
[ G TP e e m . e - i - - ’ ‘ \ /
D. Explain your answer to part C. ~ Tt NG RS
If you did any excursions for this chapter, write their numbers here. SELF EVALUATION 2
. ) ;
{J2-1 Use the diagram below to answef the qucstxons that follow
(Rcmcmbcr that speed in km/hr l 6 X ml/hr)
; e I|Illl|||.l T )
N e, |l""I'I-I-m- e - | :
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A. What s the dircction of the wind as indjcated by the weather station?

.

8. What is the speed of the wind (in m as indicated by the weather

X ' . station? . . , ‘
‘ -y 7 'y - " 1
C. What is the speed of the wind (in km/hr) as indicated by the weather . ot

station?

A .

¥ .

[]2-2. Use the photographs below to answer the questions that follow.

Photo 1

ERT I WL

-
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L ) it 1 o 5. <4 . RPN S P o At YA K .t .
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RO T T »
,:_‘ “r__

- gt S . Lo < . e .-
bbbk e s g o S SN g sl Mg gl il R R gt s
B Al s

» A. What type of ¢loud is shown in phioto 17

-~ -

-

- + . 8. What type of cloud is shown in photo 2? | .

a
-

l _ C. Draw the symbol to rcprescnnim\\ much of the sky is covered by
clouds in Photo 1. : .
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I ~ clouds in photo 2.

P
.
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| . . 0. Draw the symbol to_represent how much of the sky is covered by | 5

V)

} (J23. If 1.5 inches of rain fell overnight, how many centimeters of rain '
\\@' .., should you record in your Weather Watch Chart? (Remember: 1
' inch = 2.54 cm.) _ - - .
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If you did any excursions for this chapter, write their numbers here. "‘S‘ELF EVALUATION 3 )
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" [13-1. A. If you were riding in a small plane and-plotted a graph of
. - the temperature outside the plane at different altitudes, which of the™ .
| \ . following graphs would you expect to look most like yours?

L
Lam ] L

Qmph1 . | ‘Graph2 Graph 3
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[)3-2 A. Suppose you were a deep-sea diver. As you dive deeper and
deéper inta the ocean would you expect the pressure to increase, de-
crease, or remain the same?

¥ .

'B. Explain your answer to part A.

-

[]3-3. A. An ISCS student built an atmospheric pressure mecasurer
several days ago. Today the pressure measurer looks Jike the one shown
below. Has the air pressure in the room increased, decreased, or stayed
the same since he built the pressure méasurer? T
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(]3-4. A. On a cool summer morning youj family starts on a trip in
the car. After driving for several hours over the hot asphalt highway,

ou stop for lunch. Suppose you had measured the pressure of the aar
in the car’s tires in the morning and again when you stopped for lunch.
Would the pressure have intreased, decreased, or remained the samc?\

> ) .
« >

-

), B. Explain your answer to part A. - \

‘ . [J38. Thc air pressure at the top of a tall building is 29.4 inch

Ky .- . mercury. What will be the air pressure at streetlevel at that 't
_ .. (Check the best answer). ' o »
— .. & Greater than 29.4 inches of mercury
~——b. 29.4 inches of mercury B

— ¢ Less than 29.4 inches of mercury

' . r

b ' - : : ‘ .
! If you did any excursions for this chapter, write their nun\?irg)erc.
_[J4-1. In areas with cold winters, windows are sometimes covered with
" a layer of frost on the inside. Explain why the frost forms “on the
4. . - windows. . _ ’
v ~
LY
. Y e \. -
SR

. ! [l4-2. Suppose that a 1,000-milliliter sample of air could containi 32
SRR I ** milligrams of water. The 1,000-milliliter sample of dir actually contains
only 18 milligrains of water. What igsthe relative humidity of this
sample of air?. D
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SELF EVALUATION 5

[14-3. Getashng psychromcr{; from the supply arca. Use i1t to measure
the relanve humidity- in your classroom. (You may refer to tables in
the chapter if you need t0.) ’

Relative humidity =

{Z]4-4. An-1CSC student was measurning the relative humidity 1n his
classroom and obtained the following rcadmﬁ,«; y

v

Dry-Bulb Temperature = 18°C
Wet-Bulb Temperature = 12°C* ‘ -

' [}

You ‘may use any tables in the text to answer the following questions.
A. What s the relative humidity in the room?

. »
B. What is the dew point?
¥
[C14-5. What 1s the relative humidity of air that is at its dew pomt
temperature? oY

[Z14-6. Suppose there were a section of the country where the air was
moist but therc were very few solid particles in the air. Predict whag
would happen if a new electricity generating plam that gave pff a lot

" of smoke were built in this area.

If you did any excursions for this chapter, write their numbers here.

= ®

[15-1. The diagram on the next page shows an observation box with
a glass top. Show the direction of motion of the smoke particles in the

box when the light is on by drdwmg arrowheads on the lines.

{
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[]8-2. Use the diagram below to answer the questions that follow. )
There is no prevailing wind. ' .

h plowed ) Forest
' field : - _

i .. wind would be blowing at point P. . .
2 I B. By shading in on the diagram, indicate where you might expect S

" clouds to form. .- |

. ) . : . a . ‘ . . ) . .
' - A. Draw an arrow on the diagram to indicate the direction that the

v -

M B



C. Draw an arrow pointing downward on the diagram to indicate where
the air may be moving down.
'/

.

(15-3. Many-types of high-alutude balloons d\rc madec out of thin plashc
so that they can expand or contract easily.

A. Which sketch do you think best represents what you would s as
you watched a balloon nse?

!
¢
o R

: : LY
Sketch 1 ' Sketch 2 : Sketch 3

B. Explain your answer to part A.

[J5-4. In the winter, snow may lie on the ground for months at a time.
As long as it stays cold, and the snow is in an undisturbed place, the
snow remains very white. When it starts to mell it begins to look dirty.
Explain why this occurs. .
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If you did any excursions for this chapter, write their numbers here. ZVALUATION 6

: ' ’ _ ’. . ' .
-‘t ‘$]6-1. Use the map bBelow to answer the questions thpt follow.
) A | 8 | c- ] o | E ﬁ F ] 6 | H | ‘] 9 .
¢ . N QR4 1
i - had . 14 208 et
: N -4 :5 7 .
) 2 29, 2
| 13( ) 204 m
29.3
4 4
i 2061
5 wls
. - 3‘9 .3 20 29 4 2.5 ) |
1 8()205 240294 208 [ ..
. s - ‘|8
= ' —
! 9 27(7)29.5 - )
: L \:"O ne  BODTH
l _ 10 ﬂ 2. ‘ \/O 20.5 2.8 ‘/O 10
| [E 1 F [ o [ [
.. '\_ . A. Using the border symbols and a straightedge, describe the followmg
“- ‘ locations by letter and number. - "
\ a. _ Highest wind velocity c. . Highest barometric pressure
P "b. _____Lowest temperature  d. ____. Highest temperature
l . '
_ "‘ B. Draw in the isobars (lines of equal .pressure). L ’
‘ ‘- ~ C. Shade in the areas that you would expect to have heavy cloud cover.
! D. Explain why you shaded the areas you did for part C. ' N
. : ‘ * w-
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E. Is the region E3 a high- or a low-pressure arca? |
(J6-2. What'is the direction of air motion around a low-pressure area? \
3 ’ [16-3. Use the diagram below to answer the questions that follow.
U ) . - . .
. - @ . .o , : .
b .
@
. Pravailing winds
3.0 i
. 4 .
% # ¢ Qcean
; i ~ S
: y i d -
< 'A. Shade in the area on the diagram wherc you would expect the clouds
R , .. toform. ;
g . _ ‘B. Label the area on 1he diagram that rcccxvcs the most rainfall as
T T WET.
S e T _C. .Label the area on the diagram that receives thc least ramfallas DRY. .
- - s o - : .
> I ) T E]M What dre four things to look for on a weather map when pre-
® o - 7 - dicting where clouds w111 form? .-
& LRI : - ’ a. . - ' . * v
- 'b;. e :
o . o - . \’_T X
:.‘ N A * c. L .
R R . d.
.‘.\. v o‘ b..‘ . \ -
g - . .
;__" ] ] a ° o ., R »
B R . .- o o : . . . . .
4 = “SELF EVALUATION.7 “If you did any excursions for this chapter, write their numbers here.
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' B_." ‘What changes would you expect in the barometric pressure.reading? .

torgy okl A0 BESIRE AN ALSmy

“[7-1.. Large ‘weather disturbances move slow@ across the North

~-American continent. What is the general direction of motion?

-

[(]7-2. Suppose a low-pressure area is approaching the part of the

country where you live,” :
“A.- WHat changes would ybu expect in the amount of cloud cover as

it approaches? _ . -

L]

T

43

v

C.-What changes in the wind direction would -you expect as the system
passes? ' S :

. . .
_{O7-3. Label the three front symbols shown below with their correct
names (cold, warm, or stationary). .
s X
a : . . - C.

[J7-4. The weather forecast-for today reads: sunny and hot today with
the chance of local thunderstorms in the late afternoon or early evening.
Explain what causes these local storms. :
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Front movement >
¢

[17-5. Yesterday an ISCS student noticed some cirrus clouds in the sky.
Today he noticed that the barometer had fallen shghtly, the wind had
shifted so that 1t was blowang from the southeast, and there was a heavy
layer of cumulus clouds overhead.

A. Predict whether the temperature will increase, decrcasc or remain

the same over the next day or so.
“

B. Predict whether the rain that is coming will last for just a few hours
or for at least a day.

C. What will be the approximate wind direction once - the rain. has

v

AN

[17-6. Generally there is a diﬂg:n_c; in the shape of fronts. Label the
fronts shown as warm or cold. ' '

.

o : T b.

B

[J7-7. On the basis of your last few days wcnthcr watch, predict what
tomorrow’s weather will be like:

N
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SELF EVALUATION 1
1-1. A. - ’
)
[ — Cmd . .

~ ®. Your answer should indicate that the smoke will rise because of the fact that the water
is warmer than the surrounding air. This causes an updraft above the watcs surface. 1f you had
difficulty with this, you shonld try Activities -2 to 1-5 again.

C. -
| AR /

- 0. Your answer should have indicated that since thc water and the air are at the same

\ } . temperature, there will not be an updraft or a downdraft. The smoke will then travel straight
' actoss the box. You may want.to try this for yourself. . _ .
» . . . R ~ N ’ . i
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1-2. A. The balance will up so that bag B s Jower than bag A

8. The parucles of air in the cold beaker are moving slower than the particles of air in
the room. The parucles are then closer together When this cold air s poured into bag B, thetre
will be moroair particles in B than 1n A, Since cach parucle has weight, the weight of particles
in bag B 15 greater than the weight of those 1n bag A. This means that the balance wall up down
on the side that has bag B. If you had difficulty answering this quesuon, you should rercad pages
5 and 6. You might want tb usc this as part of a magic show at home.

1-3. You should have labecled the graph as’shown below.

o Substance L.
g Substance _4.
Y
O
E Substancq i
g N
£ .
© . . |
% 1 ' »
P—— '
[
. ( .
i
¢ 5

Time (in minutes)

While doing Activitics 1-8 to 1-11, you should have noticed that those substances that warm up
most rapidly also cool down Yapidly. Check your graph (Figure 1-4) in your Rccordsjook if you
forgot about this.

14, A. Areas A and C

8. You should have indicated that the highway and the plowed ficld warm up rapldly in
the sun. Since the surface is warm, the air above it is hcau:d This warm air tends to rise.

C. ArcasB and D -

D. The forest and the pond will not warm up as rapidly on a sunny day. As a result, the
air above them is cooler and tends to move downward.

If you had trouble with these questions, look over your observauons from the observation box

activities and pages 11 to 13 again.

SELF EVALUATION 2

2-1. A. There is a southeast wind blowing. Remember lhn the wind direction is the direction
Jfrom which the wind is blowing,

8. The wind speed is about 18 or 19 mph.

C. Thewind spccd is about 29 km/hr. If you lud difficulty with this, you should work through
Excursion 2-3 again.

- 2-2. A. These clouds are cirrus clouds. Note their lhiu.svyispy appearance.

B. These are cumulus clouds. Note their tall, billowy shapes and flat bottoms. If you. had '

dlfﬁculty in identifying cither of these cloud shapes, you should ukc another look at plge 18
md work through Excursion 2-2. - :
.

S
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_ another look' at Excursion 2-3. .

the ground. This can cause very severe smog that may cndanger the lives of peopls who have-. K - g

" the inside air near the window below the dew point. Moisture then condenses on the inside of

‘page 43 and try again. .

44, A. The relative humidity is about 49%. Rercad page 43 if you did not get this answer.

-, if you had difficulty with this question.

T T Ut UL FICE LU ESNIEIRRE I . g
. . P . . kN

¢ ~
C. The sky is about 25% overcast. so the symbol is (®. . e
D. Here the sky is about 50% overcast, so the symbol is (P. ’ ’ .

2-3. About 3.8 centimeters of rain fell. If you had difficulty with this question, you‘should take ' ~

SELF EVALUATION 3 ' o . .

31. A Graph 3 - ¢ - )
®. As you get farther from the carth’s surface. the air ysually becomes cooler Yabout - -’

2°C/1,000 ft). Sometimes, under unusual circumstances, the temperature stays constant or cven
risos a8 you go higher. This unusual distribution of air is called a thermal inversion. During an
inversion, smoke and exhaust fumes do not rise and mix with the rest of the air but stay near

respiratory diseases such as pneumonia or asthma.
3-2..A. The pressure will increase. ’ : ) .
8. The pressure is the weight of substance above an object. The greater the depth in the :
ocean, the greater the weight of the material in the column above an object. Thus, the pressure _
increases. If you had difficulty-answering this question, read pages 24 and 25 again.and work Co .
thropgh Excursion 3-1. _ . . .
3-3. A. The pressure has increased. : : : A
8. The rubber diaphram has been pushed inward. This indicates that the air outside has . .
pushed it in and compressed the air inside. If you had problems with this question, reread pages
26 and 27. _ . ' , " .
3-4. A. The pressure will have increased. ‘
®. While driving, the tires get very hot and this increases the pressure inside. This is similar .
to what you did in Activity 3-9 when you warmed up your.barometer. tn case you actually try '
measuring the pressure in the car tires, here is a safety tip. Do not let air out of the tires to reduce
the pressure to what it was in the morning. If you do, the increased flexing of the tire may heat
it onough so that it will catch fire or blow out, causing a serious accident. For tire safety, check
the air pressyre when the tires cool and keep the pressure up to what the manufacturer recom-
mends. ' : . A -
'8-8. The answer is 8. 1t will be greater, since the weight of air above the barometer will be gmalc?!'
If you want to try this yourself, you need a fairly tall building. The pressure should change about
0.10 inch of mercury for every 7 to 10 sforics changg in height. o

’
SELF EVALUATION 4 : : T
&-1. Your answer should have includcd\lhcsc ideas: The window glass is cold and this cools down

the window. If the glass is cold enough, the moisture will frecze and produce frost on the inside
of the window. If you did not include these ideas™in your answer you should reread pages 37
to 40. - _ - o

4-2. The relative humidity woul? be about 56%. If you did not get this answer, you should reread”
M ‘l‘ . . ] .

4-3. Check your answer with two or three other students who are at the same place in the book.
If your answer docs not agree with theirs or if you forgot how to find the relative humidity, rcad

B. The dew point is 13°C. You should study pages 45 and 46 again and do Excursion 4-1 i




/ ~
- —_ . .
L Y . -~ AR ‘
9
i - "
Viany ,:a H ey + Y '*’-";"V‘:\, K3 - '.._s ri i ;" Y et g " . PRY
- ,‘ ’
4-5. Thc rclative humidauy at the dew pont s dO0%.. 1l you had difficulty answenng this quesuon, |
. . .
. reicad pages 40 and 41.

4-8. A« you know. you nced bagh sohd particles and rving mowt an to produce clouds 1t one
of thg two s muissing. you will produce few clouds. H the new plant gaves off a lot of sohd particles,
it may cause a great deal more cloud formaton and upset the local clunate paucerns. Check pages

48 and 49 «f you msscd this. . }

SELF EALUATION & }
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If you had difficulty deciding about the duections, you should look over pages 8 to 11 and 59
' .

., t062again. P . _ _ '
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A. The wind 1s from the cooler ntcsl toward the warmer plowed field, as shown on page 50
\R. The warm air over the plowed ticld will nse. You would expect this nsing warm air to torm {
Nﬂ)ds.«)vcr the warmer sutface. us indicated above r
C. The air above the forest wall be covler, so it will tend 10 be moving downward. Look at pages
61 through 63 again if you misscd any of these questions.
8-3. A..You would cxpect the balloon to appeat. as n sketch 2. : ~
B. Ax you go higher above the carth’s surface, the pressure will decrease. This means that ’ {
the balloon Will swell outward much as the top of your atnosphenc pressurc measurer did when
the air pressulg decreased. . . '

" 8-4. This questiog i a bit tncky. so. you may have had to think about it for a while. You know
¢ nccessary tor clouds to form. These parucles are tapped inside the
s that fall. When the snow begins to inelt, the water Tuns away oF evaporates.,
o the surface of the snow. 'his layer of fine parucles gives melling snow
try molting some snow and

that solid particles\ar

leaving these particles
its gray appearance. 1f yRu hve where snow falls. you may want to
looking at these tiny parties. Ot course, some of the particles may have settied out of the mr

onto the snow surface. Sec page 54. .
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* D. The cddoud s due 10 two dificrent factors The closdbank around £3 1 due 1o the
. tow-pressute arca there The long banks of clouds from E3 10 A9 and tiom E3 10 J2 arc duc
1 to haes of sharp temperature difierence (frants). 1t you had trouble deaiding where and why the
clouds will forni. reread pages 65 1o 75

E. The repron s a low-pressure arca. You can tell this from the barometer readings at vanous {
. weather stations 1n this area.

6-2. North of the equator, the air moves around a low-pressure mea counterclockwise. Reread

pages 73 1o 1511 you did not remember the direction You may be mterested to knaw that south ]
’ of the equator the air moves clockwise around a low-pressure area Check with your teacher for )
some other books on metcorology 1l you would hike to tind out more about thus. '
) 6-3.

Prevailing winds

wss e

-
T A. The clouds will farm where the moist air 1s pushed up over the mountain. The rising air cools .
. and once 1t reaches the dew point, clouds will form.
] B. The side ofythe mountamns nearest the ocean will receive the most rainfall. Here is where the
i ait 15 being cdoled and the clouds form. .
i C. On the side of the mountains away from the oceans. it 1s usually very dry. wwmc‘s
warmer as it comes down the side of the mountain. If the anr warms up and the amount of moisture
1t contains stays the same, its relauve humidity decreases. Sce pages 77 through 79 if you had
trouble with these. .
. . . 6-4. Some things to look for are these:

a. Low-pressure areas
j - b. Lines of sharp temperature difference
T - . ¢. Mountains )
d. l.arge bodies of water and their coastal areas
i - @. Arcas where there is uneven surfaqc hcaht@/
L

SELF EVALUATION 7 .

-~

7-1. The general direction of motion of air masses is easterly. If you did not remember this,
take another look at the weather maps on pages 83 through 86. -

FryY

4

» 7-2. A. As the low-pressure arca approaches, the sky would cloud over.

i " B. The barometric pressure reading would decrease.

i C. The wind would be generally from the south before the low-pressure arca arrived. A‘s.

; it passes; the wind would shift rapidly so that it 15 comung from the north. If you had difficulty .
; . . answering these questions. look closcly at the weathes in Syracuse, New York, as the low-pressure

; 52 area approaches. See pages 83 through 86. .

) A J
3 . o | ‘




- o ‘ B A i L DA ST O

.

w

7-3. a. stauonary front
b. cold front
©. warm front
7-4. Small local storms in the aflernoon arc usually caused by uneven heating of the carth’s
surface.
7-8. The type of clouds that he saw indicates that a warm front is approaching.

A. The warm front will bring warmer temperatures over the next few days.
8. The rain when it comes will last for at least a day. This is because a warm front has such

a gradual slope. (Sce pages 89 through 93.)
C. As the front passes, the wind will most likely shift around so that it is blowing from the north

" or west. You can sce this on the weather maps on pages 83 through 86. Pay particular attention
' ]

e

to the warm front that passes through Fargo. '

.

7-8. a. warm front
b. cold front

“If you had difficulty recognizing the shape of the fronts. take another look at page 89. -

. T-7. Compare your prediction with that of other studonts and the official weather forccast for

your area. The only way to check your answer is 10 wait until tomorrow. Good luck!
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Keep track of your progress mn the course by plotung the percent
correct for each Self Evaluaton as you complete it .
Percent correct = __E,\_J!}sbg‘[‘_ggr[cgt_ X% 100 = 7
. Number of questions o~
To find how you are doing, draw lines connecting these points. Afler *
you've tested yourself on all chapters, you may want to draw a best-fit
line. But in the meantime. unless you always get the same percent -
correct, your graph will look like a serics of mountain peaks. .
RECORD OF MY PROGRESS
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