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| A pupil’s experiences between the ages of 11 nd 16 probably shape his
- ultimate view of science and of the natural world. Durinig these years

most youngsters become more adept at thinking conceplually. Since
contepts are. at the heart of science, this is the age at which most stu-"

o ‘a - s

. dents first gain the ability to study science in a really organized way.
Here, too, the commitment for or against science as an interest or a
vocation is often made. : _ _

aradoxically, the students at this critical age have been the ones
ast 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 changing elementary curriculum

‘and the recently revitalized high school sciente courses. This volume

and its accompanying materials represent one attempt to provi&*e a

sound approach to instruction for this relatively uncharted level.

At the outset the organizers of the ISCS Project decided that it

would be shortsighted and unwise to try to fill the gap in middle

; school science education by simply writing anoth¥r textbook. We chose
instead to challenge some of the most, firmly established concepts
about how to teach and just what science material can and ghould be .
taught to adolescents. The ISCS staff.have tended to mistrust what

. authorities believe about schools, teachers, children, and teaching until

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 ISCS materials represent a substantial departure from
the norm. T S ..
" " The primary difference between the ISCS program and more con-
“ . . ventional approaches is the fact that it allows cach student to travel

.. - Foreword

we have had the chance to test these assuinptions in actugl classrooms .
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at his own pace, and g permits the scope and sequence of instruction
to vary with his imcrc‘ls. abilities. and bachground. The 1SCS wniters
have systematically tried to give the student more of a role deciding
what he should study next and how soon he should study it. When the
maleri'ﬁz are used as intended. the ISCS teacher serves more as a
“task caser” than a ““task master.” It is his job to help the student
4 answer theequestions that arise from his own study rather than to try
‘ to anticipate and package what the student necds to know.

. There is nothing radically new in the ISCS approach to instruction.
Outstanding teachers from Socrates to Mark Hopkins have stressed the
nced to personalize education. ISCS has tricd to do something more
than pay lip service to this goal. 1SCS} major contnibution has been to
design a system whereby an average teacher. operating under normal >
constraints, in an ordinary classroom with ordinary children, can in-
deed give maximum attention to cach student’s progress. 4

T = The-development of the ISCS matenial has been a group effort from S
' . the outset. It began in 1962, ,when outstanding educators met o decide
' ‘ what might be done to im'{)rove 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 facully’member's. Small-scale writing sessions con-
ducted on the Florida State campus during 1964 and 1965 resulted in
. pilot curriculum materials that were tested in sclected Florida schools
: o during the 1965:66 school year. All this preliminary work was sup-
- ported by funds generously provided. by The Florida State University. - .
~ " In June of 1966, fihancial support was provided by the United States
. Office of Education, and the preliminiary effort was formalized into
the 1SCS Project. Later, the National Science Foundation mage sev-
eral additional grants .in support of the ISCS effort.
The first draft of these materials was produced in 1968, during a
summer writing conference. The conferees were scientists, science .
educators, and junior high schodl teachers drawn from all- over the
United States. The original matenals have been revised three tmes. ' g
prior to their publication in this volume. More than 150 writers have
R contributed to the materials, and more than 180,000 children, in 46
states, have been inva8lved in their field testing. _
We sincerely hope that the teachers and students,who will use this .
material will-find that the great amount of time, money, and effort
that has gpﬁe into its development has been worthwhile. ' i
/

. Tallahassec, Floridg The Directors _ ' o
- vi February 1972 ' INTERMEDIATE SCIENCE CURRICULUM STUDY !
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MY PROGRESS




AR \«‘534“‘-;* Q"”“-t’»;};heh\ W - Ty :

'Notes to the Student =~

¢

<

( Thls Record Book is.where you should write your answers. ’
. . Try to fill in the answer to each questlon as you come to it.
- If the lines are not long enough for your answers, use the mar-
' gin, too. . ‘
Fill in the blank tables with the data from your experiments.
And us¢ the grids to plot your graphs. N;turally, the answers
. depcnd on what has come before in the particular chapter or
“excursion. Do your readirig in the textbook and use this book-
only for writing down your answers.

- .

N

-

In almost every instance. variable answers are of a quantitative P W SR
‘nature and are based on measurements the students themselves L, N e
make” In these cases. other answers may al§o,bc _ucccplcd._ T .

»
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N * ) D'l"-_ Theldsmo:ke sank ‘(went down Foward t}:e water). Chapter 1
[]1-2._The smoke rose (went up over the water). Air Has Its _
' S o ' Ups and Downs:
{J1-3._Because there was a change in mg‘tlon (or a’change A L
. fo ) " in the éﬁape of the smoke stream). . . . : ’
R]14. Figure 11 | ., I | -
- - ' i
. . === pE==a = ‘
. : X " ' h
- ) Pan . , .
."{, a A_ | - _ Caoid water " — _ ‘ ‘_" — S Hotwater . . . N ' ‘

[ {J1-8.. The air is sinking (goina down) “over the cold surface.: . T
' A 18, The side with the.heated air went up. After it had ==~ o AN

.. ‘ :
R . cooled sufficiently, it went back down slowly. ' . - S

, T e oM .. - - - -‘. _”. . .-:( e /.. . .-‘.
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- [OJ1-8. '”‘U_L’dkj with the cool® ai O .-
. i . - '
Table 1-1 ' ‘ _ \
THERMOMETER READING (°C) .
. Light Tdrned On_-
Light Off at - - > Light Off
Beginning of After . After Afler After 5 Minutes
Matenal - - Experiment 1 Minute 3 Minutes 5 Miqutes - Coohng
Water b S
- Dry sand - A
° Wet sand L ' ’
Dry charcoal
Wet charcoal ’
FIGURE 14 ,
: :
Key . ° v o,
- ; I
ek Water -
£
° - Dry sand
-3
© . .
@ Wet sand —— RN
£ S I R
[
— Dry charcoal ; \ i
| | o IR
. . 7 . !  Wet charcoal o0
0 1 -2 v 3 4 | s 10.. . - ) .
Time (in minutes) . -
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Dry charcoal; dry charcoal

J1-8. i’
(J1-10. Wet charcoal -
» '
D1-11..Yes
1 ‘ * ,
‘ v O1-12.No : . :
. ] N,
N (J1-13._Dry_charcoal .
Rty . N ) ~:_‘,:_:—/’ . . N ) IR . .
T = - e SR S VO P A P PR .
. PROBLEM BREAK 1-1 X
y, “ N + .
- ..’ * v
: \ ", N . - P
2N Does-airr over different surfaces get hotter? .
LT ~ Plan: ‘ '
< Data: “
\\‘ .‘ .
: o
s “ -
v . .
.. Conclusions:
R ‘m-. h A N.
A Y
Vo
s €’
. . - Yo \
. o .
. [01-1e, 155 ] - :
© [J1-18. Air rises over a warm surface and sinks over a cool surface.
. . o, b . ) - ’ .
. . - X \\
. ° When the glider flies into the area over the worm roofs, it
. Y- s goes up with the rising air. when it flies over the cool trees,
. 3 -— - ' : — . . .
. 4 . goes down with thé sinking air. . It goes up over the waym garQen'
' o and down ovexr thé cool ) 2 . )

Na-

LR



‘Chabter 2
Weather Watch

)

Table 2-1. N ——

~ Ist Wecek Weather-Watch Chart

“

1. Date

2. Fime of day

’ 3. Temperature (°C)

4. Wind direction

5. Wind speed (mp!i) '

g

6. Cloyd type™ .*»-

A (,‘
7. Cloud oover '
. ra 3\.{}

e Y

8. Precipitatipn .

(in inches) ’ ._

9. Barometric
pressure: (in inches)

"

I [
10. Relative humidity

.. »11. Dew point (°C)




o

Table 2-1 BN ’

2nd (Week

Weather-Watch Chart

- ——

1. Date .

et e s s

2. Time of day

]

)

3. Temperature (°C)

4. Wind direction . ] SN

L3

5. Wind spcéd (mph)

v

6. Cloud type

7. Cloud cover

8. Precipitation , ]r

(in-inches)

‘9. Barometric - )
pressure (in inches) .

10. Relative humidity

~ M 0

11. Dew point (°C)

.:\\ - [l

o el MY,




B Voo *
» 1
]
SN |
. 4 t 3 . N
- j (’ ¢ ) ° N
, , Table 2-1 -
D . L

v s 2 U T B B Mt BBt B bt mu\v-‘ﬂmbﬂn-\:‘“wﬂ- - rac v3w{rqnw.g§k«..-.-.» o _-;-.-Jﬁlc.a. tlls:r—wa(Ch Y‘bart \ - L

N \ “1. Date

T T T e e R e i N N

DYEE N ST

\

. 2. Time of day {

"~
/

C?Q‘;:,.., LR qr:zi
r

. . L 3. Temperature (°C) ‘ | )
- - . " 4, Wind direcuon \E{ : - '
- = - — iy ~ ‘
. 5. Wind speed (mph) ‘U .
. a . " - ; -
T I * 6 &loud' type | ' '
i '7. Cloud vover - . “ »
i

4 '. : | _ 8. Precipitation ,.' : ' 4 - .
(in inchies). '

.

’ /) ) 9. Barometric - - ‘
' pressure (in inches) \ . )

]

10. Relative humidity

T

11. Dew point (°C) o ‘ -

il




Table

A

2-1

4th Week

Weather-Watch Chart

(

1. Date

-

e v o ea et

- mthase S

Sesetb b

*2.

AN

Time of day

)

Temperature (°C)

P

‘4> Wind direction

S¢ Wind speed (mph)

6.

Cloud type

Cloud cover

‘I

Precipitatien
(in inches) |

Barometgic -

pregsure (in inches)

Relative humidity

oK
‘Dew point (°C)

R
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{
’ Chap‘er 3 D3'1 1t deflected upward (11 TISCN). 1 :
Concentratmg l:]3-2 1t is deflected downward (1t sinks). \ J
‘\On Ups DM- CUhC A ~ .
. [)3-4. The lcmpcr‘alurc would decrease (falt). '
. PROBLEM BREAK 3-1 o
L . .How does air temperature vary with altitude?
i . * [ { .
, -
) . Data: h . i
.
\- . - .
v . ' . ¢
\ X Cgnclusions: - * .
) e . .. . . . - 3
. ) : - ‘ E ‘ o %
2 . 3_5 Cube ) st T )
92] ”. R Ve am ¢ -
< Ds_s Cubc AT - " e
. ) T D37 The balance arm with the inflated balloon \\cnt dOWn ThlS
g- - \L : means that the mﬂalcd bakoun has more mass. The -air in the balloon ' ' i
N 1 E)
| .
' must @we,_ supplied. the additional mass. :
- Da_a. Cube A . - - o \ ' .
i [13-9.. The air pressure on cube B s less than on cube?A S ‘ B
1810, lt would buloe mvxard g T ‘
O Fl"GURE 37 i . [:13"11- The pmnter will move down. . ’

8




s L% . ’ ik = -

D3_12.‘“Oh\‘crvc the pomteron thc“p'rcssurc measuring instrument over

R a pertod of ume. Movement of the ponter shows changing atmosphernic

pressure, and the amount of movement shows how much change.

(3-13 Yes. The ‘poimcr moved down.

[13-14._ Y& ‘ , . :
- In ar pressure
" [O3qe, ltshould make the ponter move wp.
. ) \
PROBLEM BREAK 3-2 ,

Effect of decreasing jar temperature on the pointer
: Plan: ' :
| . N

. .
Wi .
» .
~ - o
Data: \ e,
R . ) .
‘ -
- } ‘ o v -
' vy .
A\ J
e . !
: Congclusions: ‘ ‘ .
- 4 a N
.
' ¥
> pointe ves up. - ' .
- [J3-17. The pointer moves up. _ \
’ ' swers depend on atmospheric pressure.)
318, (Answers depe phenc p '
L. ' Yes. There is less air above the mountain top. so there would .
'y Lo, ' . Da‘"- = - -
‘ be less atmospheric pressure there than at sea level. and the barometer
<t ‘would show a lower reading. ot
. ) ' . .
N - o ~ . P ' : .
e R R i Sotiet gl IR ?,:_;_‘7’-’_&«5",1" i
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-

PROBLEM BREAK 3-3

Calibrating the jar barometer

L

\
b e e e et ,“_;)_____ -...,-'.
Chapter 4 ’ 41 A ﬁlm of moisture iormcd
Making Visnb!e []4-2. Moisture was formmo out of the air on the cold container.
the Invisible -.‘D

L

" Mqysture on the outside of a glass-of icé water: moisture on a

* .
cold bottlt of soft drink: moisture forming around the door of a refrig-

erator: moist®e on the cold air-duct of an air conditioner

™

A

-

B“: Qut Of ar

If]4-5- No

©

Table 19-1

‘Room Temp.. Tcmpcrature When Film
(°C) - | of Moisture Forms C) -

___J

Avcrage

NN




e bt e AN Sy “‘*a ‘Q}q’vh avo-._' - e,

¥ iAo '-1"":':‘-'? onati il b i e ¢ i o v e b i s R Py b gt & .-" -:
» , -2 \
o (Ja-8 (Depends on the humidity.) .
. . ' !
: (]4-7 1t would have turned 1o trost tice parlnclm( |
Warmgir \
. 4-8.
O L . , |
, [14-9 The air contains: halt” the water vapor it could hold at that - :
temperature. ' . o —
T V . . . o /
Ca-10. 297 . .
'D‘_" (Temperatures depend on local conditions.) ‘
. ‘D":i;ijglﬂcr.é'nu “depends on local LOﬂdlllOﬂb\ T
. D‘-“; Find' the difference in the wet- and dw\b\Lhumometcr g | .
readings with a psychrometer. Use the dry-bulb temperature and the
‘ difference in wet- and dry-bulb temperatures in the table to read
‘ relative humidity.
‘ : : - | )
‘ []4-14. (Dcpcnds on local conditions.) . L ' .
8]00%  ° : ' . ' : ' R
. J4-18. ° \ i} : . s
< []4-16 The same temperature as that of the wet- and dry-bulb ther- ' IR
. . Mmometers | ‘ﬁ - -
. s R 1A Firid “the, difference in the wet- and dry~bulb thermometer | . _‘
v readmss with a- psychrometer Use this dnﬂ‘erence and the dry-bulb ‘
——— ) ‘--
~* temperature in the table to read the dew point; or find the temperature
RS - - ,at Wthh condensatlon ﬁrst appcars on the outside of a polished con- S '
.+ .+ tainer as the temperature inside is slowly lowered.
I " []e-18 Because the temperature must be low enough for condensation
. \ o - to occur, and temperature norma‘ll)’ decreases with altitude. . o P o

.C-l‘-“ Visible water particles (clouds) would torm.

-




- oy S y \ T : 1 ~,[ . 38 , - e v ,
Table 4-4 ’ ,
. ¢ -Observations .
( . ' o . )
1. Jar 1, with )
cold water )
2. Jar 2, with
hot water .
- 3. Jar 2, with hot o ‘
,  water and smoke \#
Yes e g S0 o M 08 58 S A 5L o A1 T e 3 o 0. Ve
‘e D4-20. S
/ a-21. The temperature decreases (falls, drops).” ‘
4 , | 9
Chapter 5 15-1. It expands with dccréasing pressure; its density decreases.
More Reasons jsj Yes (probably) )
- for ClOUdS []5-3. {Depends on.loc"ul condimms‘..)'
: | - []54. A mist (fog. cloud) formed. )
B []5-5. A Heavier mist (ﬂt_(_vg. clu.ud) formed. _
; [15-6. The mist (fogf cloud) disappeared.
! l:]5-'i. It would aid cloud formatony’ N .
, _ PROBLEM BREAK 5-1 . _ . . : .
" What are the effects of changing air pressure and temperature at the
same time? . D
Plan:’ c )
Teacher approval
- ‘ T

s 3 ] o T
Y2l ~°3v.°._«"5-,.(ﬂ,»{ Rl
E R . .
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L

5

' []5-8._Yes. Air over land heats more rupfti(ly Jdurning the daytime than B

_to form clouds.. t . i
[]5-9. Over land - s . ‘
|:]5-1o. Over land L, * ‘
[]5-11. The smoke moves horizontallv toward the candle flame. and . e I
then nises loward \Lbc hole. , ) R ‘ .
[15-12. Cool moist air will How 1n to take the place 0( the warm air | )
that 1s rising{F
[]s-18. 1Uis heated also, and rises. »
[15-14. Y '
PROBLEM BREAK 5-2- " | | | | N .
What is the direction of the wind during the day and durmg the mght : Co

Concluf¥ns: _ ‘ ' . | .

air over “S‘r. This heated air rised. and the monture in it condenses

around a large body of waterh - - _ .-

FIQUHE'S-B - O L S J

v

A,

Daytime " Nighttime

. ,e! . . e ' .
’ 2 - - ' T s N . E -
. . . . . . ", N
AT E . A [ - . ' . .



15-15 The air over the Land s heated dunme the davome more than
N . : L

the air over the water. 1t rises. and cooler air from the water trhes s

pl;ncc. Al mghl. the tand loses 1t heat more r.\pndl\ than the \\;«cr.

1N
o air over the land becomes cooler. The warmer air over the lake

rises and copler air flows from the land 1o wke its place.

4

Chapter 6 ‘E]B-L Highest béron’wtric pressure—Al12. Al4 '(30.20")
Other Cloud | iiighest wind velocity—FS. 13. J5 (13-18 mph) |
| Formers 1Luwcsl barometric pressurc~HS. He6. J5 (29.407)

<

Highest temperature—A7 (26° C or 79° F)
» - - ”

. Lowest temperature—H1 (3° C or.37° I)

[]e-2._Createst cloudiness occurs where temperature differénces are

rcatest. where pressure is lowest. where wind speed is greatest, and -
\e ' o e R

where wind direction changes most abruptly. 3 .

) D“ Temperatures are lower on the western side.

]e-4 Temperatures are lower on the northern side.

[J6-5._Lhere is a greater difference in temperatures across the legs than

elsewhere. .

[76-8._Pressure differences y

26

& -

3

r 4 w
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'uln'“j\-ulm'lﬂ

" about.I5 and 6. Going oulward from that area. pressures increase

Ve s : LU RETAD e T VR

L718L9[\01H

12 1

i |

-D&?"Thc -pattem- forn:zé .an area of decreasing pressures centered

»

to .t'he'hi&hest'values_in the lower right, at the area Al4.

RPN 1




()6-8. Low \ : s

[76-9 The wind direcson forms a counterclockwise pattern around the

low,

[]6-10. The spiral shape seenas 0 gcncr;ill} follow the wind directions =

(]6-11._The flow of air i counterclockwise.

Clouds in eceneral scem to center over arcas of lowest pressure
(]6-12. R

and zllong lines of sharp temperature differences.
AN

D 6-13. Yes.

PROBLEM BREAK 6-1

.

FIGURE 6-9 29.6;)'

28.50 p——
—---...W ) g
\’J Ja so.n\lr} e
' 2 s

-
/




: D7"7- Cooler

‘7. Clear (Q cloudy-to pdnlv cloudy

)

[]6-14. It would be cooled. pressure would be reducced. and con-

densatron (clouds) should occur.

[]6-15. More prcclpilulion-(ruin) talls there.

PROBLEM BREAK 6-2

Iggyville should have pleasant weather, with moderate rainfall, periods
of cloudy and clear skies. : -
Iggyburg should have the poorest weather, with heavy rainfall, much
cloudiness, little sunshine.
lggytown should have drv wdather, pgtle or no rainfall, cloudless
skies. The temperature at Iggvtoyn shduld be much warmer. due to
the heating of the air as it comes ¢ mountain.

/

[]7-1._Yes. Froi west o east.

v R . .

7-2. Yes. From west {o easl.

[(]7-3._ 1t fell. then rose.

74 SE®SWN O

[]7-8. Clear to cloudyv 1o Parli_v cloudy

) ) . ,
Or-e Observations of falling baromectric pressure. increasing clunn-

ness, shifting wind direction B .

-»

[]7-8.. ll rose \harpl\ as the tcmpc.mturt. line paxscd.

- 97\‘ SWwStoWw

R IRIL LT

%

Chapter 07
Moving Weather

17



N

0]7-11. Shift in wind direction, increasing cloudincw. and l‘a‘llmg ba-

’ .

» ToImeter n:udmg

v ‘i - e 2

C17-12. The temperatures behind the line (1o the west) are lower than

the temperatures afead of the line (to the cast) in Scln‘ia; the opposilc

., .

1s true 1n Fargo.

N
' DT-:S. C_IC‘" lo partly cloudy 1o cloudy to clear

: y 7-14. . SW WS 0N i ’
S — e _’...-._ "'“““""DTJS."“ dropped-. i e s ———— ____4'
- []7-16._They dropped, then rose. . . ' - . - |
‘DT-"- Falling barometer reading. increasing cloudiness, wind fr“om
the SW and S . ' |
[]7-18. Yes, they go through the centers of the low-pressure areas. .
Or-19.Yes =) \
[]7-20. _Cumulus ;ﬁld cumulonimbus - .- - , g
(]7-21._Cirrus, _cumu_lus, strétus . » | S | | J
Table 7-1 _COLD FRONT
" Immediately :  ‘ | Immediately
Ahc\ag of the Front ,i\tlo_ng the Front Behind the Front
Barometric reading o lr:alling - , Lowest ' RiSing
Tcmpcmfurc High . Dropping Low
- Cloudiness Increasing - © " Cloudy - Clearing o
Wind direction -gbutherly o | Shifting = . Northerly-

— A B

P




W 0 -
f - ) \\
. . Table 7-2 - =
WARM FRONT -4
J . )
\ Ahead of the Front Along the Front Behind the Front \ l§
' Barometric reading Fatling Lowest - Rising ‘
) Temperature Low Rising High
- tasi .
v Cloudiness Ince asng Heavy clouds Cleanng
. P and lowering
" : ' Wind' dircction (J Sourherly Shifting Westerly
. . * ‘ N "
. - PROBLEM BREAK 7-1
, How are two weather vaniables related?
[ 4
o ) '
Tally Table: ’ ;
W P
[} . )
: N\
. Percentage (Probability):
. | . . | ‘ ‘ | '
. .
., . Q .
. PR .




.
A ks hAd At e s e o ek em e -

Conclusions:
}
DW- The weatherman i§ cxp?‘u&ing a pmbability buscsi ‘,"],‘hc
/
observations of all the weather variables. Considening all the changing
- “conditions. he 15 saying that “3tinvesTout-of~16-they-result-in-rain-at —
a particular location. -
e R — ) . e _— —— R — "l '
i ~. -
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e - Excursions_§

® I
—— T ¢ - (
1. (Answers will vary, but thev should describe the pufling out ) Excursion 1-1
of the bag and the increasing buovancy.) _ HOt Ajr Balloon
7 . i
. (2. Continue o supply hot air to make up for losyes and cooling.
R . N
. L4
A . .

0. Because a cirrus cloud is already the highest tvpe Excursion 2-2

2. (Answers at end of excursion.) oo i Billboards of
T T T - . C
o B S T g*e&w
) - - . . 4}? ) b

py o

¢ " - »

| - f
[71._100 Celsius degrees | » A Excursion 2-3

_ . : Y . . \ .
A «  Ja._180 Fahrenheit degrees - The Conver%n-

“ - Excursion -
' 50°C - |
Q3. _ | _ A
E . 04 10 degrees on the -(:g:l.\iux' scale
C3s._16 km/hrt 32 km/he: 40 km/hi " K >
- 6. 120 km/he (acwally 120.7 kmv/hr) R | R o
] . ) : . e

: .'"."l:l"- 40 mph (ac‘luully.39.8 mph) o . o i ‘

f—_‘ | L tj._ 6.35 cm L _ C e

i . . PN
| E 33 e '
! o :
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1

. A .
.
‘Aw..._“-. ————— - - - N . . . . L T
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Excursion 2.7  CHECKUP:
. 1. a. 7 pounds ( ) d. 4 square inches (__)

The Pressure ¢ b. 9 newtons (..__.) e. 8 newtons per square
S// > On _ c. 6 pounds per square  meter ( vy
inch ( v )
2. A 500-pound metal bar is lying on a bench. The area of the bottom
of the bar is 50 square. inches. What is the pressure of the bar on the

bench?(10 b sq 1n)

17, Because the total weight (force) 1s spread over a bigger ayea of

SNOW

e 0.5 pounds on each square inch of snowshoe
Oa. g i

Excursion 4.2 1. 14.7 pounds per square inch
z ) [4 -
Measuring Air 2._14.2 pounds per square inch
::re'ss:re ", * 3 (Answer depends on local conditions.) ' ]
> n incnes: ) '
! c ‘[]4._0-5 inch of mercury.
fi - Os._Fall v -
Excursion 4-1 1. _Before blowing. it fcl.t.'\\';mn': while blowing il_l‘clut cool. !
-‘The Shivering ey ' ‘
Thermometer . Temperature (°C)
| Temperature A
Temperature B - . ‘ . i \.
. . . Temperature C '
. ) 2. Little or no difference if alcohol is at room temperature: possibly. -
23 . ]“20(..‘.‘.




IRCL R

.g\\: St e dadn Rtk SR s e St i o et MU U s St A ) o b ;L gk oo AAR S b gL, 2 SRR Ao e o LN Al W VAT il ot """"w“”l‘
‘ (3. Depends :;()me_wlmt on local conditiong; }um_s}il»ly l()_—l')“('.
A/' v J/‘
¢ (4. The (‘\f.’]})(‘)]‘(’li‘i(‘)n ﬂ.f the alcohol trom the wick took hedt away from
the thermometer buth, conling it
| ps.Nchanged o aleohol vapor, .
(]e The one with the alcohol AT
07 The alcohol
(]8. It requires heat energy o evaporate a liquid. This heat eneray ,
N . . . - P g .
was turnished partly bv vour hands. lowering therr temperature. ’
< | _ -
N Bocause 1t evaporated taster
(9.
Table 2
. Table 2. Temperatures
Temperature (°C) are given as examples.

Student readings will

After After After After depend somewhat on
Condition 15 sec. 30 sec. 45 sec. 60 sec. local conditions.

J . ' - 1. Thermometer 2/

(on table) co 19° 18° \ 17e

2. Thermometer
- . (waved around)

16° 14° 132 i

CJ10. The particle model savs that particles are in rapid motion in a

liquid. This motion may allaw some of them to escape the liquid as
- ? *
a gas. The more of these partesles there are in close proximity to the -

K

liquid. the less room there is for others to conie out. But it the particles

,

——

in the air around the liquid are removed, then more particles can come

out any time. This allows more evaporation and more rapid cooling

. of the liquid. - - g3

[} . o’
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i e bt Be S =8 wSere ik ymimesmmaie b m s te e o

l_:J".- It would speed it up.

12, They would be the same.

Excursion 5-1 []1._Because condensation starts when the air eets cold enough. and

~

‘How High Are s hubpt‘ﬂs at a particular altitude.

o N
the -C|OUds £ J2._The bottom

0s. (See answer to question 1) .

et o e [ . —— . [, e = s e P, N . . PR . - = P . PSSP

da. 4°C ' N

[:ls_ '4oC

16.\Al tenn)eratufe

. OI7. Height = 122 (26°C — 8°C) | .
R : 122 X 18°C ' o | .
' | 2196 m (or 2200 m) ' - ,

' [J8. Height of clonds today: ' o

- Data: . _

i

I

- Method:

.- ’

Conclusions:

e Temperature decreases 1°C per 100 m: this is 0.01°C per m. Dew

point decr{éa‘ses 1°C per 55()nni: this is 0.0018°C per m. Clouds form

TP S




at a hCIngll (h) where lu‘l\\pcl.ll\nl'c and dew pninl are \'Llll.ll. Theretore

Ty, = 001 h. the air temperature on the ground minus the decrease

with altitude, must equal T, — 0.0018 h. the dew ponton the ground

minus the decrease with alutude.

LY

VT = 00th =Ty, —00018h )
OOIh —OO()l8h = Tar — Tap.
00082h =T, — Tw. ' »
0.0082 : -'
h = 122 (T, — Ty,) '
_ ‘ ) \ ¢
Table 1 P . ‘
Distance moved by reflection (d) 0.05 meter
Time to move S cm (t) : seconds
Height of eye above ncphos;'copé (h) meters  °
—r
Estimated height of cloudsi(H) =3 meters
(See Excursion 5-1) -~ ° ¢ C
- R H L

2. (Depends on gibsewatibns)

? o
O (Depends on observations.) \ :
/l

3. (Depends on observations.)

The height of the -aircraft and-,lhc time it took for the image 1o

e

' i
‘move across the radius of the _circlg/ .

. (Answers will varv. Radar w uld be { big help.)

Excursion 5-2
Building a

Nephoscqpa |

- _
b i e s ~

o

s Seap—— ———. d
P iAMIRRY PR S L MAD e A -




Excursion '7-1

"And the Rains
‘Came Down

Excursion 7-2
Cumulonimbus

1

PAFullToxt Provided by ERIC

™
¥ .
é’
G
2

Fhe spray swas atracted (o the comb,
1. I

]2 Thevy got larger and smaller.

The electrical charee on the comb atracts the oppositely charged
(3. . l .

.

part of the water molecule. movine the molecule toward 1t In putiing

thas force on the water molecules it causes thew 1o come closer together

and form mto larger dm[\s.

L] . 4

e I clectnical forces are presentina ws.d_ these forces might cause

water particles 1o be pu.\hcd together 1o form ruindmps.

1. (Depends on obsery ationd, but they should have observed changes

such as swelling. egrowth. changing shape. or. if the clouds are dissipat-

EY

t

mng. shrinking and disappearing of parts.)
e > e BN

V)2 (Depends on ob,sér\ ations and local conditions.)

[

z . -

O3 1:00 py. 5.000 ft; 1:30 pa. 6.500 f1: 2:00 pMm, 8,000 f1. .

4. About 3.000 ft per hour

¥
Because a solid object. like an ice particle or hailstone. would fall

MR

out of the cloud without a strong updratt. The updrafis carry it through

successive trips so that it can buld.

e When the downward force of gravity exceeded the upward force

N

“of air. or when it got out of the updraft. or when it built up so much
< T Y Y

speed in the downward trip that itcouldn’t be overcome by the updraft.




(1. A (Qld f1omt

Excursuon 7- 3
Weather Prediction

»

Activity 1. Three-d

Ist day forecast:

2nd cby forecast:

amecast of weather

(2. .
‘ and Forecasting
Table 1 b
Wind | Wind Cloud Cloud Pre- Bar. Rel. Dew
Data | Time | Temp. Dir. Speed Type Cover cip. Pres. | Hum. | Point
20 1:30. | 17°C S 8-12 | Stratus — 29.90 55% 13°C
21 2:05 20°C | .S 8-12 | Stratus - — 29.88 83% 18°C "
22 | 150 ] o€ N 25-31 | Cumulo- | O 1.5cm | 2981 | 100% | 10°C
' nimbus ' ” ' -
X} 1:45 5°C N .| 8-12.] Clear O — 2992 | 29% | —-9°C
24 — — — — — — —_ — —
; .
‘Temperature should rise slightly: humidity should drop: «clouds should | '
be partly cloudy (cumulus); wind should be light; precipitation, none. 9
_ B
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Ist day 2nd day 3rd day
- = -
1. Cloudiness '
2. Probable wind direction .
3. Probable wind speed
- 4. Barometer change
. 3T s - LA
5. Probable cloud types .
~6. Probable tcmpt’:l'atur'c"rangc T ) 1 - T o T
7. Precipitation (amount and type)
Activity 2. (Optional) Extended forccast. . ' .
Temperature: .
1
Lo e .
Precipitation: ' _ .
A
/,J' ) -
. \ .
Movements of fronts through area: ‘
L ‘
> ‘ - * .‘ R .
? . ‘ N ) )
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You probably wonder what you are expected to learn in this science

couise. 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

cach chapter. If you can answer all the questions, you're -doing very

‘well.

The Self-Evaluations are for your benefit. Your teacher will not use
the results to give you a grade. Instead, you will grade yourself, since
you are able to check your own answers as you go along. _

Here’s how to use the Self-Evaluations. When you finish a chapter,

" take the Self-Evaluation for that chapter. After answering the questions,
. turn to the Answer Key that is at the end of this section. The Answer '
" Key will tell you whether your answers were right or wrong,

Some questions can b¢ answered in more than one way. Your.answers
to these quéstions may not qyité agree with those in the Answer Key.
If you miss a question, review the material -upon which it was based
before going on to the- pext chapter. Page references are frequently
included in the Answer Key to help you review. * B '

: Onthe next to last page’of this booklet, there is a grid, which you.

. can use to keep a record of, your own progress. .

L RS

W,

3.
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Notes for the Teacher -

. BRY

The following sets of questions have been designed for self-evaluation
"by vour students. The inient of the self-evaluation questions is to in-
form the student of his progress. The answers "are provided for the
studertts to give them positive reinforcement. For this reason it 1s im-
‘portant that each student be allowed to angwer these questions with-

“out feeling the pressures-normally associated with testing. We ask that

vou .do not grade the student on apy of the Lhdpltl’ self-evaluation

' quesuom or in any way make him feel that this is a comparative device.

The student should answer the questions for each chapter'as soon
as he finishes the .chapter. After answering the qucsuons he should

_ check his answers immediately by referging to the appropriate set of
answers in the back of his Student Record Book. '

“There are some questions that require planning or assistance from
the classrdom teacher or aide. Instructions for these are listed in color

on the pages that follow. You should check this list carefully, noting -

any item ‘that may require your presence or preparation. Only items
*which require some pldnmno or assistance are hsted.

You should check occasionally to see if your students are completmg'

thc progress chart on page 54.

« .
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Jf you did any excursions for this chapter, write their numbers here. SELF EVALUATION 1
. .
[]1-1. The diagram below shows a sketch that an ISCS student made
@er using the obse\rvation‘ box. -
i - i t‘ :
~ : N . [

Temperature of alr
inbox = 20°C . '
| s ewT— : \
\ water /[ ' A
R}
« Water temperature = 10°C . ' .
) »

N A Sketch the path of the smoke in the box below if the air temperature
were 5°C and the water temperature were 15°C. : C

. .
. .




ARy, 4

B. Explain your answer to part A

-

-

e s TR e &7 T P T T — A eAA A1 8 S oms A e

° . )’

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.

-~
N .
L
.
-
-
¥
-

D. Explain your answer to part C.

AN

7

[J1-2. Iggy has set up the balance that you used in Activities 1-6 and

1 However, he has turned the bags right side up thiis time.

)
BY
. \
P |

. :
A Pl

3
B
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Iggy has a beaker that has been sitting in the freczer for séveral hours.

A. What will happen if Iggy inverts the beaker just above l‘g \
8? ) - v,

8. Explain your answer to part A in terms of the particle model. o g

. -k

i 4

- [Ov-3. Three substances, A, B, imci C., were warmed by a lamp in the
same way that you warmed up dry sand, dry charcoal, wet sand, wet
. \cr:rcoal, and water. Their warming curves are shown below.
, .

Substanco_ B

Al

.

Substance A -
.

Substance C - - .

..._...'....._...-....-_'.‘_J..'— J._.'.__

- a‘
% . ) ’
- N
&£ :
.
! g * : : ' ' - ..
. L T . S
!— C : P . ) . N
Time (In minutes) e . :
*+ Later these three substances were put in"a refrigerator and their tem- )
peratures recorded after five minutes. Indicate which of the lines corre-. - - ;
~'spdnds to cach of the. substances by filling in the ‘blank beside each ) g
curve, . . ] . ) - - . o L . 33 : -

A . .- - : o '
-_-l. ) ) ’ a - -‘ .'
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—J Substance .

' SUDQ‘IMO —

Substance .

! Tempersture (in degrees C)

I
!
e oo an o -s as
i
|
1
Di
!

-~
Time (In minutes)
[]1-4. Refer to thc sketch bclow to answer parts A, B, C, and D that
follow. _ ' L
~

A ......
B )
Asphalt ,
. highway
A. On a warm sunny day, in which of the areas (A through D). would ' _
you cxpcct the alr to bc rising? . . | _ L




L
""3.'("3" . .

B. Explain your answer to part A

.

' + €. On a warm sunny day in which of the arcas (A through D) would |
you expect the\air to be moving downward?

’ ’ 0. Explain your answer to part C.

» “~
-

G AN
If you did any excursions for this chapter, write their numbers here. ~ SELF EVALUATION 2

(J2-1 Use the diagram below to answer the questions that follow.
(Remember that speed in' km/hr = 1.6 x mi/hr.) ‘

- . .
A -
.

Mgy
I AT e
. ~3 m.
: 600
12 | . 7 '
‘ o ‘ : 40,0 |
a o 0,
| -1 3 _ m:so “’
m ~
| Wik
ol




A. Whatis the direction of the wind as indicated by the weather station?

8. What is the spc.c.d of the wind (in mph) as indicated by the weather
station? -

~

~

A

' . " C. Whatis the speed of the wind (in km/hr) as indicated by the weather .
E , -~ stauon?

[J2-2. Use Wse photographs below to answer the questions that follow.

Photo 1 -

o et
pwod o

Photo 2

wl

30 ’ %ﬂ o
.t - ‘\\ .
'i o - ST S A CY
’ ' ' Py W7 - 48

f3eatast .
’ {"‘:-@:‘2“«15"»"-?‘3"?\..* ae

-2

|
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[J2-3. If 1.5 inches of rain fell oV’cmigh{. how many centimeters of rain -~ - é’;
should you record in your Weather Watch Chart? (Remember: 1 g
inch = 2.54 cm.) N & 3
- . . 7 é‘s i
: : i ey |

. . ) 19
If you did any excursions for this chapter, write their numbers here. . SELF EVALUATION 3 _ z,{
[13-1. A it you were riding inva small plane and plotted a graph of o . 3
the temperature ouLﬁlc the plane at different altitudes, which of the ' x >
following graphs would you expect to look most like yours? - - ¥

U Helghtitesty T .- - . Height(teet) . - Height (fee)

A. What type of cloud is shown in photo 17 - {\ o

B. Whatgype of cloud is shown in photo 2?

C. Draw the symbol to represent how much of the sky is covered by/
clouds in Photo 1. \

L

D. Draw the symbol to rcprgént how ‘much of the sky is covercd by
clouds in photo 2. ‘

A% 20D " Gl Bt ot B
vy N " L
[0 o SR -

e —M" " P 0

e

X g2
o

e N B A

= Graph 1 - Gr_tnﬁ\ W Graphy

I

g

- GNP NP D @D GAS S S WP WD NN mD s
.

T

A .} -
: 10/ 0

g
g

" Tomperiture (°C)
-]
e r.---'.--  cceciem ==
r'----‘-
rature (°C)

o
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B. Explain your answer to part A. ' .

[13-2 A. Suppose you were a deep-sea diver. As you dive decper and
deeper into the ocean would you gfpect the pressure to increase, de-'
crease, or remain the same? .

< .

h o ' IS .
B. Explain your answer to part A. ’ R
; ol '
‘O
[J3-3. A. An ISCS_student built an atmosphenc pressure measufer .

several days ago. Today the pressure measurer looks like the one shown
below. Has the air pressure in the room increased, decrcased, or staycd
~ . the same since_he built the pressure measurer?

o *

Ty > 7

< O

Y X
<
°

Y ] F"“.‘-rlg!;

. ve &

RIIR )
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(}134. A. On a cool summer morniné your family starts on a trip tn
the car. After driving for several hours over the hot asphalt highway.
you stop for lunch. Suppose you had measured the pressure of the air "
in the car’s tires in the morning and agdin when you stopped for lunch.
Would the pressure have increased, décreased, or remained the samc?

B. Explain your answer to part A.

C-
1

Y

\,/%‘ L4 - S

[13-6. The air pressure at the top of a tall building is 294 inches of
mercury. What will be the air pressure at street level at that time?

" (Check the best answer) .

—_.._a. Greater than 294 inches of mercury
. }, - .

—b. 29.4 inches of mercury ' .

—_c. Less than 29.4 inches of mercury

.

If you did any excursions for this chapter, write their numbers here.  >:ZLf EVALUATION 4

B

AN

~

- <

[(J]4-1. In areas with cold winters, windows are sometimes covered with
a_layer of frost on the inside. Explain why the frost forms on the
windows. - .

-

. LI h v

o .. .. .' | ) . @

.

[74-2. Suppose that a* 1,000-milliliter sample of air could contain 32
milligrams of water. The 1,000-milliliter sample of air actually contains
only 18 milligrams of water. What is the relative humidity of this
sample of air? - ’ -

.




[4-3. Geta sling psychrometer from the supply arca. Usc it to measure
the relative humidity in your classroom. (You may refer to tables in
the chapter if: you need to.) . P

Relative humidity =

[(14-4. An ICSC student was measuring the relative humidity in his
classroom and obtained the following readings.

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 is the relative humidity in the room?

B. What is the dew point?

Y

[]4-5. What is the relative humidity of air that is at its dew-point
temperature? s _ ‘!

e

b

!

-

[]4-6. Suppose there were a section of the country where the air was
moist but there were very few solid particles in thfpair. Predict what
would happen if a new electricity generating plant that gave off a lot
of smoke were built in this area.

)

1

. SELF EVALUATION 5 If you did any excursions for this chapter, write their numbers here.

-
N

- -

[(15-1. The diagram on the next page shows an observation box with -
a glass top. Show the direction of motion of the smok¢ particles in the
box when the light is on by drawing arrowheads on the lines.




7T [842. Use the diggram below to answer the questions that follow.
| _ 'Ihcrc is no prevailing wind. ' .
/ .

| [ ,

{ - '

4 : /

- 4 ‘A. Draw an arrow.on the diagram to indicate the direction that the ‘ -
1 N wind would be blowing at point P. ' ' . - | |
SRR IR B. By shading in on the diagram, indicate where you might expect , L |
{ .. . cloudstoform. -~ - . : e S IR B

v CE L . [ v . . . . . )
. : . ’ W 3 I

B
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C. Draw an arrow poiming‘downward on the diagram to indicate where
the air may be moving down.

[()5-3. Many types of high-altitude balloong are made out of thin plastic
. ' so that they can expand or contract easily.

A. Which sketch do you think best represents what you would see as ¢
-you watched a balloon nise?
. .
e z
I Y ?
[ ‘ - . » . - .
? S { .

v i ;
) . / . . .
-7 .
Sketch 1 ' ' Sketch 2 .. Sketch 3

[

_B. Exf)lain your answer to part A.

.

[16-4. 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 melt, it begms 1o look dirty. V-
** Explain why thxs OCCuTs. _ b
- - o

e

't

ety
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If you'did any excursions for this chapter, write their numbers here. LIUY EVALUATION 6
. L ) r §
“[Je-1. Use the map below to answer the questions that follow.
L4 @ )
o, x T e [ c 1 ol €1 F &l w [ T
: "N 20.4 v _
1. . 12(O=\ BA -
B SDQ" I O/\ | )06 o4 - °
v 4 5 ’
. 2 Wet—E f Q O\\ 2
o 12l 18 > 11QQ25 3] *
Yy . B o I S tu%sp . L
' 8( 205 _ e
4 6 4
: 0 9
) | ©. - '_ 29. 3 3 .68 -
| 5 E 19 5
o | 293 20(%94 20.5° - -
: ] 2. .
- j .
N &) %294 - Cg | =
. 7|7 208 ’ 7
/ . -
o | . 24204 2 . 2nQs [T
Lo ] 3 o . * s
’ . 123 205 * 1. . g
S lsl 0 D) »s C ' o 8 .
_ . 2::"‘0 (200 w6027} .
. - . : . T d
10./0 | \}029.5 :}()29.5 ‘/O . Lo
B A | 8 | c | o | F G | H Ll )
. N "A. Using the border symbols and a stralghledge dcscnbc the followulg o
v _ ~ locations by letter and number. :
b a. nghest wind velocnty C. __..__nghest barometnc pressure . R
. b, Lowest tcmperatu_re 'd. _._-,,.nghcst temperature .
. . ° B. Draw m the isobars (lines of equal pressure). .~ . o "
z C.. Shade in the areas that you would expect to have heavy cloud cover. L
; D. Explain why you shaded the areas you did for part C. ;




Is the region-E3 a high- or a low-pressure arca?

(J6-2. What s the direction of air motion around a low-pressure area?

<

’ {

(16-3. U.sc the diagram below to answer the queslioné that follow.

i

Prevailing winds

.....

A./Shade in the area on the diagram where you would expect the clouds
to "form. '
r B. Label the arca on the diagram that. receives the most rainfall as
J ’ “WET.
¢ o C. Label the ar_ca on tl;c du;:rdmﬁat receives the least rainfall as DRY.

3
)\

HM ‘What are four things to look for on a: wedthcr map when pre-

dicting where clouds will form? . .
C ‘a. : 2 '
a ' o
b. - _
' c. o ) N
) “d' P -
) . . )
P .
. N - R
' ! ’ . : e v . - . R
SELF EVALUATIZ . =  If you did any excursions for this chapter, write their numbers here.

“ . ) . . _ . .
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_ [17-1. Large weather disturbances move slowly across the North
L] American continent. What is the genceral direction of mouon?

\

’ (J7-2. Suppose a lqw-prcs'Sure area is approaching the part of the
country where you live.
A. What changes would you expect in the amount of cloud cover as :
it approaches? )

B. What changes would you expect in the barometric pressure reading?

o

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

Al

AN

- ] []7-3. Label the three front symbols shown below with their correct
names (cold, warm, or stationary). '

8 ' b.

: ‘o : [ 4 . i - ' .
" []7-4. 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. Y

&
&




o) 3 - -.,;___«."-:.*-,.( _ 4?;-‘.:‘_‘;,‘,:*’- ge : gk
Gy e WA R D At S e P R

v e
S¥ar

a
o

Byt
22 el
&5

s

SR

s,
3

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

A. Predict whether the temperature will increase, decrease, or remain
the same over the next day or so.

8. 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 apprommatc wind direction once the rain has

. passcd? e - .

[J7-6. Generally there is a difference in the shape of fronts. Label the

fronts shown as warm or cold.
Front movement >

N [

Front movement >

a . . b.

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

-

Lo e e et iihali i,

- -y
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SELF EVALUATION 1
1-1. A

[ o

N

-

®. Your answer should indicate that the smoke will ise because of the fact that the watcr
is warmer than the surrounding air. This causes an updraft above the water surface. If you had

. difficulty with this, you should try Activities 1-2 to 1-5 again.

c.

s

. o»

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

_'.umpenmre. there will not be an updraft or a downdrafl. The smoke will thon travel straight
‘scroes the box. You may wairt to try this for yousself.
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' 1-2. A. 1he balance will up <o that bug B 1 lowes than bag A ¢

8. ‘1he parucies of an m the cold beaker are movurg slower than the parucles of m[_ n
the room The parucles aie then cloaer together When this ¢old an s poured mto bag B, there

will be more mir paiicles in B thanan A Since cach particle has weipht the wgpht of particles -

in bag B 1 preater than the waeight of those mn bap A This means that the bald
on the side that has bag B 1 you had diticuliv answenng this question, you should r
S and 6. You nmght want o usce this as part of a magic show at home.

1-3. You should havedabeled thg graph ay shown below.

‘a
4 & h
b N “owiy R ~
d4.
. ‘ S Substance .. -
(723
o
o Substance _A_
(=]
[
2 .
< Substance .t ‘
bt 0
2 ! '
@ |
a
a ) | A
@ |
- v
Ny . |
i
0 5 '
Time (in minutes)

While domg Acuvities 1-8 1w 1-11. you should have nouced that those substances that warm up
most rapidly also cool down rapidly. (hcck yongraph (Figure 1-4) m your Record Book if you
forgot about this. »

1-4. A. Atcas A and C
B. You should have indicatgd that the highway and the plowed field warm up rapidly in
the sun. Since the surtace 1s warm, the air above 1t is heated. ThiSwarm au tends 10 nse. -
C. Arcas B and D
) : D. The td'ﬁ\ and the pond will not warm up as rapidly on a sunny day. As a vesult, the
' air above them 1s covler and tends to move downward.
If vou had trouble with these questions, look over your observations from the observation box .
activitics and pages 11 10 13 again.

1 4

SELF EVAWATION 2 ’ -

2-1. A. There 1s a southcast wind blowing. l{emembcr that the wind direction is the direction
/rom which the wind is blowing,
"B. The wind speed is about 18 or .19 mph.
C. The wind speed is about 29 km/hr. If you had dificulty With this, you should work through
Excursion 2-3 again.

2-2. A. These clouds are cirrus clouds. Note their thin, wispy appearance.

B. These are cumulus clouds. Note their tall, hlllo“y shapes and flat bottoms. If you had —
difficulty in identifying either of thgse Lloud shapes, you should take another look at page 18
and work through Excursion’2-2,

.

7
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C. The sky is about 25% vvercast, so the symbol n(® -
D. Here the sky is about 50% overcast, so the symbol is (B.

¢ 2-3. About 3.8 centimeters of rain fell. If you had difficulty with this quesuon; you should ke

another look at Excursion 2-3. r .

! .
a

: SELF EVALUATION 3 . - .

| 3-1. A. Graph 3. ,
' 8. As you get farther from the earth’s surface. the air usually becomes cooler (about
2°C/1,000 ft). Sometimes, under unusual circumstances, the temperature stays constant or even
¢ : rises as you go higher. This unusual istribution of air is called a thermal inversion. Durning an
. inversion, smoke and cxhaust fumes do not rise and mix with the rest of the air but stay ncar
‘thie ground. This can cause very severe smog that may endanger the lives of pcople who have
respiratory discascs such as pneumonia or asthma. - S : :

i _ 3-2. A. The pressure will increase. N

‘ ) ) 8. The pressure’is the weight of substance above an object. The groator 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

through Excursion 3-1. _ . .

“ ..

. 34. A. The pressure has increased., \\“,“ ] .
l(.. The rubber diaphram has been pushed inward. is indicates thas the air outside has
pus

ed it in and compressed the air inside. If ypu had problems with this qu’cstion. reread pages
: : 26 and 27® _ ' . «
3-4. A. The,pressure will have increased. . %
8. Whl¢ driving, the tirés 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. In 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 pressurc to what it was in the morning. If you-do, the inoreased flexing of the tirc may heat R
it enough so that it will catch fire or blow out. causing & serious accident. For tire safety, check
the air pressure when the tirgs cool and keep the pressure up to what the manufacturer recom-
mends. . '

«

~——p

3-8. The answeris . It w Pbegreater, since the weight of air above the barometer will be greater. .
If you want to try this youtself, you need a fairly tall building. The pressure should change about ' ) -
0.10 inch of mercury for cyery T~q 10 stories change in height.

E

SELF EVALUATION 4 X N - /
4-1.. Your answer should have included these ideas: The window glass is cold and this cools down '
_ the inside air near the window below the dew point. Moisture then condenses on the inside of
the window. If the glass is cold enough, the moisturc will freeze and produce frost on the inside
_ of the window. If you did not include thesc ideas in your answer you should rercad pages 37 ,
w 0‘ ' ' ' X A
o - . &{. The relative humidity would be about 56%. If you did nat get this answer, you should reread | )
r. page 4. " : ' . _ .
« . 3 - N . . ‘*
. 4-3. Check your answer with two or three other studeats who are at the same place in the book. i : ;
1 . *If your answer does not agree with theirs ot if you forgot how 10 find the rqlnj\'c humidity, read
' page 43 and try again. / o : : " E
4-4. A. The relative humidity is about 49%. Reread page 43 if you did not get this answer. - . -
3 8. The dew point is:13°C. You should study pages 45 and 46 again and do Excursion 4-1 _ , — e
:if you had difficulty with this question. - | . C. 49

-




4-3. The relauve humidity at the dew point s 100%. If you had difficulty answenng this question,
rcread pages 40 and 41

e

4-6. As you know, you nced both solid particles and nsing mont ain to produce clouds. 1f one
of the two is mising. you will produce few clouds 1 the new plant gives ofl a lot of solid particles,
it may cause a great deal more cloud formauon and upsct the local chimate paucrns, Check pages
48 and 49 1f you misscd this. i

SELF EVALUATION &
5-1.

If you had difficulty deciding about the directions, .you should 100k over pages 8 o 11 and 39
~10 62 agaud.

'Pl‘owed . ) . SR , -Forest
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A. The wind is from the cooler forest toward e warmer plowed ficld. as shown on page 50
®. The warm air over the plowed ficld will nse. You would expect this nising warm air to {orm
clouds over the warmer surface, as indicated above

C. The air above the forest will be cooler. so it will tend to be moving downward. Look at pages
61 through 63 again if you missed any of these questions. '

8-3. A. You would expect the balloon to appear as in sketch 2.

8. As you go higher above the carth’s surface. the pressure will decrcase. This means that
the balloon will swell outward much as the top of your atmosphenc pressure measurer did when
the air pressure decreased.

8-4. This question is a bit tricky. so you may have had to think about it for a while. You know
that solid particles arc necessary for clouds to form. These particles are trapped inside the
snowfiakes or raindrops that fall. When the snow begins to melt, the water runs away or evaporates.
leaving these particles on the surface of the snow. This layer of fine particles gives melung snow
its gray appearance. If you live where snow falls, you may want 1o try melting some snow and

‘looking at these tiny particics. Of course, some of the parucles may have. souled out of the au

onto the snow surface. Sec page 54.

~

SELF EVALUATION 6
1. A a E4 .
 bA2
e. J10
apr
B and C. —scc the map below.
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D. The cloud  due o two different faciors The clondbank around E3 s due o the
low-pressure arca there ‘the long banks ot clouds trom E3 10 A9 and trom EJ 10 J2 arc due
to hnes of sharp temperature difterence (fronts). I you had trouble deading where and why the
clouds will form, rercad pages 65 to 75. ’

E. Thc regaonas a low-piessuie atca. You can tell this from (he baromctier readings at vanous
weather statons in this area.

6-2. North of the cquator, the air moves around a Jow- pressure area counterclockwise. Reread
pages 73 10 75 if you did not remember the direction. You mav be mterested to know that south
of the equator the air moves clockwise around a low-pressure area Check with your teacher for
some other books on meteorology if you would like 1o find out mose about this.

6-3. - o

Prevailing winds

A. The clouds will form where the moist air is pushed up over the mountain. The nising air cools
and once it reaches the dew point, clouds will form.

B. Tfe side of the mountains nearest the ocean will receive the most rainfall. Here is where the
air is being ceoled and the clouds form.

C. On the side of the mountains away from the oceans, it is usually very dry. The air becomes
warmer as it comes down the side of the mountan. If the air warms up and the amount of moisture
it contains stays the same, its relative humidity decreases. See pages 77 through 79 if you had-
trouble with thesc.

6-4. Some things to look for are these:
8. Low-pressure arcas
b. Lines of sharp temperatusc difference
€. Mountains
d. Large bodies of water and their coastal arcas
‘@. Arcas where there is uncven surface heating

SELF EVALUATION 7

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

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

B. The barometric pressure reading would decrease.

C. The wind would be generally from the south before the low-pressure arca amvcd As
* it passes, the wind would shift rapidly so that it is coming from the north. 1f you had difficulty
answering thesc questions, look closely at the weather in Syracuse, New York, as the low-pressure
" arca approaches. Sec pages 83 through 86. ' '
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7-3. a. stationary front
b. cold (ront
¢. ‘warm (ront

7-4. Small local storms in the afiernoon arc usually caused by uncven heating of the carth’s
surface. ¢

7-8. The type of clouds that he saw mdicates that a warm front is approaching.

A. The wann front will bring warmer temperaturcs over the next few days.

B. The rain when it comes will last for at least a day. This 15 because a warm front has such
a gradual stope. (Sec pages 89 through 93) '

C. As the Tront passes, the wind will most likely shift around so that it is blowing from the north
or west. You can see this on the weather maps on pages 83 through 86. Pay particular attcation
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.

7-7. Compare your prediction with that of other students and the official weather forccast for
your arca. The only way 1o check your answer is to wail until tomorrow. Good luck! -
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My Progress

Keep track of your progress in the course by plotiing thc‘pcrccnt.
correct for each Sclf Evaluation as you complete it. |

Number correct 100

Percent correct = -
Number of questions

‘ - To find how you are doing, draw lines connecting these points. After
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

o me 0o e - . corFect; your graph will look like a series of mountain. peaks.
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‘PICTURE CREDITS
. "36 United States Weather Bureau
" 7. 88 U.8. Forest Service-

0‘,“, >
P v
3 .1




