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Intrsductmn o

One problem often encountered in the teach-
-+ing.of Earth Science is,
.. tory activities that can

“.relevant ‘manner:. It is; the intent' of this
pamphlet to provide such ) act_xvxtxes for Mete-

-orology. :
‘Activities have been gathered from many

_diversé wburces, modified, and adapted.to a -
*'consistent outline form. The materials and

equxpment used have intentionally been held to

a minimum and are easily obtainable. The use,

g shortage of labora-
e used toillustrateim- -
- portant concepts.in a ciear tmeaningful and -

- of difficult terminology, likewise, has been

. , held to a minimum.

Although these activities have been written

for, and have for the most part been tested by,
junior  high school students,
“propriate for use by older students as well.
o We hope these activities will aid teachers
* .. others who may wish to try them. Comments
~ pursuant to the sitbsequent revision and im-

ated by the. authors R r
; DOnald"N:ﬁNimmer
Richard L. Sagness

\.«v\:
N A .
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*

they are ap-

provement of this pamphlet will be appreﬁl.~

EQUCATION

THIS DOCUMENT, MAS BFEN RERPRD:
DUCED EXACTLY AS RECEIVED +ROM
THE PERSON OR ORGANIZAYION ORIGIN-
ATING 1T POTNTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUL ATION PQSAT)QN OR POLK\’ )

Makmg a Thermnméter

Intmductmn '

All thermuu)eters ‘work on the bas:s that( E
"things expand -when warmed and -contract
‘when cooled. This. activity shows several
different thermometer's that can easxly be méade
- with very Iittie eqmpment N | .

| Part A

<
D

‘Water Tlgermomt’:ter1 '

« Water- RO R

r;,

Materials . . PR
Flask o

1-hole rubber stopper (to fit the flask]
6 inch glass tubing (to flt the stopper}

Fgod coloring

-

-

Tharmomefer S L

/ f
_ Procedure = |
" 1. Fill the flask with- water
2. Add food colormg to make the water easxer ~
to see. * o
Using ixquxd soap or petroleum’ }el}y as.a
lubricant, fit the glass tubinginto the rubber .
" stopper ‘so it barely extends béyond the
stopper bottom
Rut the stopper mtu the fiask neck as shown
-in Figure 1. = |
Expose this lpmemade thermumeter to dxf
ferent temperatures. Mark.the water level
for each of these-temperatures and label the’
- marks in degrees ‘; -

3.

¢

Quesnons . : A
" 4. Does the water level m the: glass tube changea ,

~ whien the “thermometer” is exposed to;hf— |
. ferent temperatures? Expldm why. .
2. Why-should alcohol'or mercury be used in-

. stead of water if thxs thermometer is {o be

" used to measure te’mperatures Iowep than 0
degrees Celcxus?
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* FIGURE 1: WATER THERMOMETER
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PartB

Balleon Thermnmeter2 ‘
Materials o LN L

. Pop Bottle {or Flask}

+Balloon - -f «‘1 . :
‘ancedure . L ¢

_1."Stretch the mouth: of the baHoon over: the
bottle opening: ‘

. 2. Set the “balloon thermometer in a pan of -
~ hot water. Notxce . what happene to the |

" balloon. 1

§3 Set - the belleem thermometer
refrxgéra}tor or,a pan of jce. Netme what
happens to the belleon :

" Questions i

1, How did the balloenshape of the warm' -

“ballo
~ fhe co

thermometer compare to that of
‘Yballoon thermometer”? -

Z. Explain why the bdlloon changed shape.

when the “balloon thermometer” was ex‘pos«
‘ed to dxfferent temperatures

Part C. R
Wire Thermumeter SRR
Meter:als A ?' ,

30 inches of fige wire
"2 ring stands
-1 meter stick - L
1 small weight

_Candle o

.,

in a. -,

.

-

> w

Prucedure ' '

1. Place tworing stands abeut 24 mches apert

- 2. Attach anend of the wire to the top of each
ring stand. -

3. Suspend a smeil wexght, frem the wxres

lowest point.

" 4. Measure the distancefrom the table te tB’e'

weight. Record this drstance in the deta sec- ,
tion.- ’
. Heat the wxre w:th a candle.
. Measure the distance from the table to the-
“weight. Record this distance in the data. -
section ST ot o

Dats , ‘ .
1. Distance from the table to the wexght when.
the wire wads at rooni temperature:

. 2. Distance from the tabl’e ta the weight when

,Queetmns

- the wire was hot

— . S

1. Did the distarice from the wexght to the tabie' '-
‘top ' change® as the ‘wire temperature.
changed? Explain why. '

2. ,Expiam how a scale can be ccmstructed SO

.this "wire thermometer” can showfa wide
‘range of tem\?eratures 4

“ hir Decuples Space

A\

lntmduetmp ,
If we hold our hands out in frnnt of us and
‘bring them together -quickly, it's hard to be-
Jigve that air oceupies space. After all, we

\

- think; if air does take upspace’, we shouldn't be
~ able to bring our hands together at all. Thisex-

‘ercisé shows two methods of proving. thet air
does actually occupy speee L v
Part A e
'Beaker and Wetee-Method‘

Ma.terrals -
* Beaker (a drinking g]ass wxl do) o
1 piece of note paper 2

. 8ink, bugket, or aqua um of water )

. Progedure- = ‘ : ’

1. Crumble the piece of note paper and stuff it.

- into the bottom one-fourth of the beaker. f,,,,

2. Tur&\hﬁe beakefupsxde down and 1mmerse it
in the bycket of water .' |

Data -~ : Ll
1. Meke a drewmg shewmg the pasmoas bf
“the following: water levellin the bucket,
waterlevel in the beaker, the note paper; and

the beaker. :

Questipns
% Why doesn't thé. water fxli the beaker?

. ‘."‘ .
. '@". X :

-

. 2. Why does 4 little water enter tfxe beeker?-"

]

S B
‘ -'g .



1. Using ﬁqﬁxd soap as a lubnc

. Part B: e . ",,
Axr Takes Up Space’
M&tenals - S
*Flask - e

2-hole stopper (to fxt flaskl

: - Funnel, {to fit stopper) s
. Bent {453°) glass tubmg (ta fit stopper} .
. ‘Beaker
[Water — .
. Procedure X

" glass tubing and funnel into the stbpper

" -2, Insert the stopper into the flask.

"‘,The apparatus should look like Figure 2. * |

t insert the -

-

Rl FUNNEL

‘~,

~ -

FIGURE 2: AIR OCCUPIESSPACE = . '~ %'

e

.

v

3 Place afinger txghtly over the opening of the _

glass tubing: Pour water fmm,the beaker‘

into the funnel. "
.4, Now, remove your fmger fmm the giass
_tubing and pour water into the funnel

# Data and Questions . ;
1. What happened to the water in the furmei‘
‘when you had your finger over the glass*

tubing opening? « ‘

Explain why. I =

.2. What happened when you remaved your

fmger from the glass tubing opening?
Think carefuiiy and explain why.

~ L] .
- "1:

-
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; v Matenals '
.2 equal-sized balloons, . ‘ ‘
" j2 equal-sized strings ‘about 6 to 8 mches idng

AH’ Has Wenght Ty
Introduction - :
If we place our hand ina horizontal position

-and lift upwaftd, we find it very hard to believe

that the air above our hand weighs anything at
all. This exercise shows two simple methods

' vof proving that air does indeed have wexght‘

Part A: .
}Basketball Methnd

<

. Materxais : '
- Basketball [any mfiatable ball wﬂl work}
- Air, pump

Balance' . o

« Pmcedure

1. Weigh the deﬂated basketball nn the ,
" balance. Record its wexght in the: Data sec-
tion.
Inflate the basketball usmg the air pump ‘
Weigh the.inflated basketball on. the bal-
ance. Record its weight in the Data section. .
4. Find the weight of the air inside the basket-
ball. (This may be done by subtracting the.

', weight of the deflated basketball from the

weight of the mflated basketban )

‘Data -
1. Wexght uf the deflated basketball:

. ‘?- Weight of the inflatel basketball: __ .

Wexght of the air msxde the basketbail

" PartB

Balloon Me.-t:hmi8

Ring.stand and ring = -

- Dowel rod (about, *A” x 18”}

" Procedure ‘ - Y

8T

1. Tie a string amund each end of the dowel

- rod. .

2. Tig'a ballooh frqm each stx‘mg and balance ..

“+ the dowel rod an-the shaft just behind the
fring of the ring stand. Mark the. dowl's bal-#

arice point with a-pencil.
3..Remove one balloon, inflate it, and tie it
" back in place on the dowe] rod.

‘4. Place the dowel rod backen the ring stand in

its cmgmai baiancmgposxtmn

1o

.+ Data e ' -
- £i What dxd’ you observe about the balance of

"4 the dowél after on?balloon was inflated?
Exp‘lam why. -
2. Draw a pxcture showmg the pasxtmn of the
~ balloons, ring stand, and*dowel rt‘j afterthe
‘balloon was inflated. - I T

_— : -



. Barnm‘eters ‘

-

Introducti

Materials
Wide Mouth Bottie (A "yumor sp\ze baby food

-jar works well.)

Good Quahty Balioon ‘ . ?\ :
Rubberband. ~ - R A o
Drinking Straw 1}. o ";»{: _
Cardbeard | ' L
Glue ' ) ‘ ’,s'
Accurate Barometer
. 1 - 'i]
- Procedufe Lo B

1. Assemble the Bottle: Bammeter as shown in \

. B

Fxgure 3.

-

i

R o / -
. ' P >y . . -~

B - - RUBBERBAND
~ cmmoanoscns £

—————————————— nay FOOD JAR -

‘ .
CARDBOARD BASE

FIGURE T BOTTLE BAROMETER

“1..The key
‘- .this bar

la
1

H

o the construction and working of

neter is that the balloon be of
heavy strong rubber and that an air txg‘h{
seal hemade when itis firmly stretched over
and attached to the bottle.

2. Several times eath day.mark the pas,mon of

the drinking straw on the cardboard scale
Beside the mark, write the air pressure as
determtned by an accurate bammeter After

~about a week, you should have a large de-
§a1ied set of air presgure readings.

/ -
-

" Questions LA v

"1, Explain why the drmkmg stLaw § posmqn
_changed over the week's time.

20Why would thig, barometer not work 3f it
kad a hole in the ballodn qr if the xubt,ger-

‘ 'band seal wasn't air txgh,t?\

________ STRAW (GLUED TO RUBSER) - .

" Introduction

[
-
o

i
: .
. -4
¥ .
. . .
[ {

- these particles,

2. Which

Snl(id_ Pa’rticlesr-‘infthe "A‘irﬂ

»

QOur atmosphere contams many solid parti-
cles that are very small. Although we cannot
usually see these particles, they do exist. Un~
fortunately, when we are in areas with many of
we breathie them into our
bodies and our lungs become congested. Some
scientists feel that the more of thesesolid par- #

‘ticles our lungs contajn, the more lung dis-

easés we can mcur Co _ -

1 _ .

_,M terials

tri dishes - : SR
Colarless ‘gelatin Petrcﬁeum jelly wiil also-

.-wark)
‘ chrosco_pe

Precedure : » : -

1. Prepare a box of colorless gelatm accm‘dmg
- to the instructions on its container. Pour a
-thin layer into each petri dish, and allow the
* gelatin to “set” in a cleah, dist free place.

2. Place.the petri dishes in different areas in -
the commuhity—ie. outside a sdhool, down-
town, residential area, factory area near a..
gravel road, etc.

3. About two orgthree days later. collect the'.
petri dishes. lbiake sure they are ‘properly
_labeled with their locations,
4. Examine , the petri dishes
microscope. T oo

/

\und_%r - a

' Data

Rank order the petm dxshes from the one with

" the most solid particles to the one with the.
~ least. Draw and- describe'some of the particles

you see in the éem dishes.

Questions ' L
1. Which area had the most solid pamcles? o
Why do you think tHat is true?
What do you thmk caused all of these
partmies?
ocahty had the
particles? N
Why do you think that is true? :
3. Do'you think the particles you viewgd upder -
the microscope are small enough to actualiy

‘solid

<

fewest

~ be breathed into our lungs?

4. In a Health or Biology kook, read howfeug ‘
body attempts to filter out solid patticles-
from the air we breathe.- Brzefly descrtbe
how. this is done. e

5. Also, using the mformatxon gdmed fmm;.af o

' Health or Biology book! tell what effect
‘these sohd,pamcles havg on our bcdy

’5. A ‘ . . '._".‘ - . .

..

Ve |



Evapnrehen of Water Frem Yeur
~ Body? |

N

\ ‘ Water enters the atmosphere by. evapor—
dtion from marmy earth surfaces. However, we
-often overlook that our-bodies give -off mois-
ture—even when at rest—that will eventually
‘add to the total amount of water in the air.

Materials - | S e,
Plastic Bag o : '
Rubberband ’ ' o

Procedure ' .

1. Place your left hand ina plastlc bag and put

rubber band areund it at your wrist.

2. Record observations &bout your left and.
right hands for a 15 minute. perxod on the
‘data chart below. o

s , ( 1

Data _ o '

Right ‘Hand
_, Observ.
‘;A& PR

Minutes .
*Pasqed

-Left Hand
Obsery.

- 3 'minutes

Al : ‘ \
. 6 minutés

——

9 minutes

-

12 minutes

15 minutes

Questions ° { ’

1. Is there mmsture on b()th bdnds" If one hand
is dry, explain what happened jo its &
‘moisture. '

2. Whaf is happening to the humxdxty of the dir
‘inside the pldstic bdg? Where is this water

o~ ommg from? ‘

. 3. Name other ways our body gives off -
mmbtgre besides through its skin.

4. Design an experiment to show the total
- amount of water given otf by our bodies ina
24 hour period.

~}..-5. Basedupon WhBtyUUSdWlﬁthLSd(thl(y do .

i " you think the amount of water given off by,
‘all living things contributes much mmstm‘e :
tmhe dtmoephere‘? / g

Jntmductm‘ ' ' e R

S

The Speed ef Evaperatmn

Introductmn _
The speed with which water evaporates is
affectegrby many factors. Three of these, sur-
face area,’wind, -and heat, are investxgated i
_this three part dcnvxty :
4

 FartA: R C
The Effect of Surface Area on
Evaparatmn“’

]

S
Materials - '
Two 1¥ x 6" pxeces of filter paper or b otter

" THread R
Beaker o\\kater h

Ring stand and Ring S
Dowel rod {about W” x 18”) "

o Pmcedure

1. Punch a small hole near one end of each :
piece of filter ‘

2. Tie a strip of

- dowel rod.

3. Fold one strip four times so it is ‘much,
smaller thar the other. 3

4. Wet the filter papers in the beaker of water.

5. When the excess water falls off the .filter
paper, balance the dowel red on the shaft
just behind the rmg of the ring stand

fpaper ‘
lter paper to each end of the

 Questions | - '
1. Whu‘%h stmpmf blotter has a larger surface ‘
~area’ :
2. After a short time, the strips of blotter areno. '
longer balanced. Explain why.
3.. From which strip of blotter has more water.
- evaporated?'Explain why. N

‘Part B: ' : |
The Effect of W.md on Evaporatmn“ ‘

Materials ‘ ’
Two 1" x 8" pwres of blotter or filter paper
Thread , -V
Beaker of Water S
Rinpjstand' and ring «
< Dowel rod (about %" x 18")
Procedure B
1. Punch a small h()l(’ near one. end ofreach
piece of filter paper. Y
2. Tie a strip of filter paper td each end of the
. dewel rod. -
3. Wet the filter papers im the beaker of water.
4, When the excess* water falls off the filter
.- papers, balance the dowel rod on the shaft
FSt belind the ring of the ringstand. -
an one pape,r strip vigorously with a a note-
bobk (shield

6

13

5.
thre other pne from the draft).

]

.
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Questxens - -
. What happened te the balanee of the two

. strips after five minutes of fanning?

-« ' 2. Which strip lost

PartAr .
Paper Hygmmeter | o

more - water thmugh .
evaporation? L “ _Immductmn L
" Explain-why. ) .. /Cobalt chlarxdexsasubstance whxchchanges
B o o . - color in the presence of water. The following
- equation shows what happens when water is
- . added to eobalt elﬂoude . ~
ragt G ¢ * Cobalt Chi id ter Cob Ytdé%tled ide
o C oa erxe+ er ea oride
~ The Effect of Air Temperature on . rf | H, 4
PR _ {Blue]z\ (Pm ),
'~ Evaperaﬁmﬂ:“z .

v L Ifﬁ‘hé air becomtes drier, watei\‘ieavesthe cohait

. -~ .chloride and the paper turns from pink backto . °
- ‘blue. Therefore, the pinker the cobalt chloride =
. gets, the more water there is in the air. The v

. Thread | .
* Beaker of water : - o ‘..bluer it gets, the Iess water there is in the air.

Ring stand arid Ring T el LT | .
Dowel rod (about %" x 187) - ' B <t Matenals - -

Matenals '
Two 1" x 6" strips of blotter or fﬂter paper

Electrm light | - Cobalt Chloride solutmn R U B
. ) o L Ty \ Filter paper s'mp S
Procedure ’ o : '
1% ‘Punch’ a 'small hole near one end of eac.h Procedure and Questions. - .
piece of filter paper. 1. Soak a strip of {ilter. paper. in the cobah
chloride solution. -

2. Tie'a strip of filter paper to each end of the
dowel rod.

3. Wet the filter papers in the beaker of ater.

4. When the excess water falls off th filter.

 papers, balance the dowel rod on:the shaft *

Y just behird the ring of the ring stand. ~

‘ 5. Heat one of the strips with an electric hght
 placed thrée mchés away SR S

e ’.

.+ 2. Letijtdry completely. ‘ :
. Did the paper change coler as it dmed? .

' From what golor to what color? -

K 3 Place a drop of water on the dry strip.’

- . What happened to the color ef the paper?

' 4 At home, try the following: :
-a. Hang the cabalt chloride smp aboue the -

sink while you are- doing® the supper

Questmns ; ‘ : B A «dishes. -~
| " What happened to the balanee Qf the two b. Hang it in the bathroom whxle you takea
« » . ._ strips after five or ten minutes of exposure s .shower.
* ' to the heat of the electric light? - o c. Explain wha{ happens to the strip and
2. Which strip Xpst more water thmugh - _why, : , N
. evaporation? - P - . . : Rk
. Expiain- why. B L _ N | _f)
B PartB: |
| . Wet-Bulb: anﬂ Dry-Bulb
Rglatwe Humldity ‘Thermomeg}zr .
Introduction ~ 'Introductmn ]

“The Wet-bulb-and Dry-buib ‘Thermometer xs‘
the most accurdte instrument to use in mea-
suring humidity. This instrument is made of

Relative humidity is the ratio between the .
amount of watet vapor actually in the air @nd -
the amount the-air could hold at that tem-

perature. This activity shows three differgnt

~ ways in which the relative humidity, can be

measured..Part A: Paper Hygrometér shows a
very simple instrument of limited accuracy.

 Part B .illustrates the most accurate type of, =

L ~ hygrometer: the' Wet-bulb and Dry- bulb Ther-

mometer. Part C shows the basiest hygrometer
to read, but, again, its ascurary is semewhat
Ixmxted at times,

two thermometers. One thermometer hasa wét
cloth around its bulb. Tle drier the air the more
water that will evaporate from the cloth and
the lower the wet-bulb temperatuge will
become.’ The “difference in temperature be-

tween” the Dry-bulb and Wet-bulb thermo-
‘meters, along with the Drysbulb temperature,

is used in finding the relative humxdlty on a
Relative Humidity Chart :

. . e e S
7 T
] ' ! - . .

[
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Materials

- Two Thermometers ) i

Clpth (1" x 1,&” works best}

* String

Water - L _ .

Relative Humxdlty Ghart I .

Prncedur,e L o e

1. Wrap a-small pxece of cloth once around the
bulb of one thermometér 39{;1 tie it in place
with a string.

2. Hold both thermometers sa they hang a few

ipches apart (about 3tob mches} ‘.

" 3. Dip the cloth in water.

4. Fan the thermomgter vxgnrausly with a.
‘notebook for at least five minutes, -

5. Record the temperatures from both’ t'her—
mometers in the Data section. -

6. Find the dxfferem:e between the . two
readings.

7._Use the Relative Humxdxty Chart to fmd(the

~ Trelative humxdxty R ‘«\’ j

Data

Dry-bulb temperature'

Wet-bulb temperature .._,&___

Difference;

P

Relatwe Humldxty —_— . | ;

~

Relatlve Hunndlty in Per Cent”

' DiMerences in degrees [FOy
‘between wet-bulb and dry-bulb tem’eratures

7

*

L

3

PartC: -
Haxr Hygrumeter“ L

Introgluctxon .

Of all the hygrometers, the hau‘ hygrometer

is the is the easiest to read. The percent relative™
- humidity can easily be read dn‘ecﬁy from a

numbered scale.

-
L)

Materials - R ‘
Two 10” pieces, of hmr. (Dry. non- mly, blond
hair works best.]

‘Strong soap solution -

.

Two strarght pins
.One piece of cardboaxd 8" x'10” to serve as a

backmg T
One piece of tagbnard 1“ x 6" to serve as.a
poiater o '

Glue 2 R
. Mark

Smal] W 1ght {xe paper chp} .

_ Procedure ) )

1. Remove any grease on ¢he hair by washmg

in a strong soap solution.
Allow thie hair to dry aftera through rmsmg

Assemble the hair hygrometer as shewn in

Figure 4. s N

t
¢ -

Santenlel M MYH)W .t@

= e um;ﬁunnm

§-——- RAIR QLLED TO AOINTRE

b — —~ M (MOLDING POINTER]

’ | } i . ] DS ml&!ﬂi@ﬂ‘

‘,

L]

for this hygrometer by marking the pointer
positions from time to time and labeling
these marks with actual relative humidity
readings taken at the same time with a wet-

| bulb and dry- bulb thermometer. -

. A relative hurhidity scale can be produced

+



.

'Questions
1. How does the shape qof the. temperature .
curve compate with thdt of the reiatlve ’

N ! LT
. _ C

\, ‘ .

The Relatmnshtp Between T

‘_‘Temper,ature and Humidity

-

In;mductmn -

Relative Humidity is defmed as the tatio . '
-between the amount of water actually in the gir

and the amount the air eould hold at .that
temperature, Therefore, temperature and rela-

- tive humidity must be cl'os-ely related. This ac-
- tivity attempts to.show this actual relation-
shxp in graphxc terms. L ) '

_Materials 3 =
A'list of the hourly relative humidity and *
‘temperatures readings reported by a locall -

‘weather stétmn or newspaper. |

Procedure .

| ~ 1:. Obtain a list of txmes, temperatures, and .
.relative humidities for,a 24- heur period

. from a local weather station or newspaper.

-'2. Produce a graph plotting teémperatires

[vertical axis) with time of day {horizontal
- axis). ‘ .
3. Produce a graph plottmg relative humxdrty
(vertical axis) thl) tlme of day {horxzamal
-axxs) .

-

i

- humidity? -

2. From the graphs, it eppears ‘that a éthe
‘temperatureé mrreased during the day, the

humidity

Conversely. as it got coeler. the humxdxty :

3. Explain whet ‘the relationship betweep -

~temperature and relative humidity really is
and why the relationship found in Question

-+ 2 happened. t ‘
\ 4\

'..,meng the Dew Pomtw

!ntruductmn

‘ ) Materials
" Thermometer -

e

-

-

e ‘Explain why

‘Water . | -
- Tablesgoon of salt ,

o \ L a
o . . P

Shiny metal can . ", .
Crushed ice

) .

¢ ..
Prncedure : i

1. Fill a small shiny tm can wzth aslush made

of crushed ice, salt, and water.
2. Placé a thermometer in centac{ with the
. ‘outside of the can.
3. Record the temperature lmmedxetely When

T

small droplets of wate%;st appear on the

'Qutsxde of the can

- Dets .- -« . ' "‘,‘, e
- Dew Pmnt Temperature S -

1. If the dew pomt temperature is 0°C 0
above, what is the condensed water vapm;
.called?

_What is it made of? S L.

2. 1f the dew_point temperatyre is below 0°C
what is the condensed water vapor ealled?
- What is it made of?. \

3. Which kmd of air will have to be cooled mo
‘to reach its. dew* point: Dry Axr or Humid
Air?

. \

Temperatures nf Dmerent Earth

"';"‘Surfaces S

| Introductmn

- Different types‘uf earth surfaces ‘absorb
differing emounts of the sun's energy. The

" more of the'sun's energy a surface absorbs, the

hotter it becomes. This catises different earth:

‘surfaces to be heated to’ varymg degrees’ {This

\ecthty should be dorie. en a cal mfunny day.j

. Pr(medure .

. The Dew Point is the’ temperdture to which o

air must be cooled before the water vapor it

. contains will condense, To measure the dew ;-
point wemust cool the air untxl its water vapor.

condenses. This is done by filling a shiny metal
car'with a cold jce ‘slush which will cool the air

" 7surr0hndmg4—t~—fi‘~he temperature at which the

water'vapor begins to condense on the can is
the Dew Pomt Temperature.

b

3

‘Materxals

A .

Five {5) ther_mc‘)‘meters

1. Onasunny day, m surethetemperatuxeof

- the following earg: surfaces:  grass, bare
ground, concrete, blat‘ktop, and water
{snow may be used in the winter). r
Let the thermometers sit in their positions

¥ about three or four minutes befere takmg

thgir readings. .

2. Record the temperatures on the data chart

be,)ew , P .

9

Questmns R ' - §

l - -




Deta : :
‘ Surface Temperature
‘Grass -
= . 3 N

Bare ground, W .
Concrete y /.,

:\ . s . - ‘ . -
Bleck‘topl | | » . "45

) _ - . N '

Water (snow) |’ ‘e .

.Questmns - '
. 1. Which earth surface was the warmest?

- Why do you think this surface is hotter than
‘the others? -

2. Which surface was the coolest?’

,Meterials

 ~ Explain why. :
. . 3. If these different surfaces warmed up’ to

different ‘temperatures, how would this
affect the air temperatures above them?
- How could you prove that?

The Heatmg of Land and Water'8

Iptroductmn ‘
Because of dxfferences.m sunhgh enetra-
tion. and' absorption and in . the a ount ‘of

energy actually required to raise their temper-
‘atures, land and water heat up endcooi off at

different rates.
. .- ’ .. ,
1)

~ 'Sunlamp (or a seenny day) . ' .
P Contamg"hs\ at Ieest three mches deep)
- Container. of s il (at least three mches deep}

o Twe (2) thermemeters

-Precedure"

1. Set the contdiners of seil and water so they
" receive equal amounts of energy from the
 clpsely placed sunlamp. {These may be

- placed in siplight instead.) Place a-ther-.

mometer at the surface of the soil affd one at
the water's surface. Record the tempera-

tures of the soil and water _ _every two

" minutes fer sixteen minutes. L
.'Turn the sunlamp off. (Or plaee the eon-
- tainers of soil and water in-the shade. )

»

Record "the soil and water temperatures -

- every, two“mmutes for sixteen minutes. :

- ¥

9

\

‘Intmduetxon

Date - '

Preduee ‘a chart showing the soil. and water
temperatures taken at two niinute intexvals for -
*sixteen minutes while exposed to suniemp or
~direct sunlight and sxxteen minttes in the

shade )

Questmns s

1. How much did the soll temperature change
when it'wag exposed to the sun’s energy for
-sixteen minutes? .

' Héw much did the’ water temperatureg R
change during the same time? . ,

2..How much did e soil temperature q@@ﬁge'
.when it was in the shede for szxteen
minutes? &
How. much did the water tem;ferature
- change at"the same tlme?

3.  Therefore, it seems;that 1 heets upd
~and cools’ eff faster than dees.

NN €

- ! ce L

i

¥

S‘ml and wa'ter Temperature

-Ghanges Throughuut the Dayl

_1
Lo . Q_

In the preceedx"ng actlvzty it was found that

" soil and water heat up and cool off at different .

‘rates. The purpose of this activity. is to find
how Wwater and soil change temperature\

' threughout the day in.nature; that is, com-

. L

- paring the temperature of a body of water with -
| the temperature of adjacent land fer a2¢hour . -

.‘§ .
-~

penod

Metenels

Awo2] thermometers

Area at a Lake, River, Pond Swemp. Creek or-
Ocean o
.:Sunny day

.‘.

-

. £ [
Preeedure T
Placea therniometer at the surface of a bedy

of water and a thermemeter at the surfece of

adj&ent land. -

2. Recotd the temperature of the land and
wateg eaeh hour throughout the 24 hour

. periodr ’

3. Graph the land and water temperatures *Use*

~a solid line to show the land temperatures -
and a dashed line to show the, water
temperatures . " :

Data . ' e

Produce a chart ef the heurly land end"water
temperatures for the 24 hour period.

Produce g graph of the land and water tem-
peratures. Time will be on the horizontal axis

- and temperature on the vertical &xis.

,1' A

"



1., Which hel

| Matermls

N Y

P

.

Questmns B ‘ . |
da more constant. temperature

~throughout the day: land of water?

2. What does this tell you about thg dxfference'
+, in the heating and cooling of.each of these

- earth surfaces?
\Explam why

€

"':Land and Sea Breeze& R

L
intmductxon

" Uneven heatmg ef ad_lacept bedxes of land

- and water causes differences in air pressure to

develop. These differences inair pressure lead
to the formation of Jand and sea breezes. This
activity attempts to show how this prodess is
started. The air movements themselves'will be

‘shown in‘the following way: Hydrochloricacid -
‘gives off a calorless gas; the same is true of Am-

monia hydroxide. However, if the gases come

in coptact with each other, they form white
fumes. The formation of these fumes, along
- with their later movement, will mdxcate the
- development of a breeze. -

C e

Five or Ten gallon aquanum

- Glass top™to fit the aquamum
. Water

LY
L]

Soil or Sand

~ Sunlamp ) .

Small-open contamers of HCI and NH.OH (A

different source ef Smoke peuld be subsn-: ,
“tuted. ) :

*

.‘Procedure

1. Setupthe materxels in the manner shown in
Flgm‘e 5.

» , .5
. . . .
. . b -
. n .
- '
' : ’
N -
R - i q
’ *
- .
é 3——--~—--—««~— T A
- .
. f ¢
. LR, S SLAN Toe

Coemmmemmme g e SO MR

«m“hﬁl“wl&xmm ‘

.
RN B AAND MO BEA BRGS0t

_ Bead
. Saw
¢ “Nail

. Mmlunlnirrum -
. .

< —=

'2. Fill one .container w/i»(h HCI and the other

- with NH,OH.

- 3. Cover the tank with the glass top and turn

on the sunlamp. centered over the land and
water. .

4. Observe the cxrculatmn of smoke (When the

tankis filled with smoke, remove the giass
- top and allow the smoke ‘e eseap?)
4 ‘ :

' Questions ‘ *

1. Sketch the circulation path you observed

- ‘2. Where might this type of breeze eccut in

. nature?
3. Explajn what dauses a sea breeze.

4. Explain how a land breeze could develop

"How could one be made jn this activity usmg} -
‘the materials. already: listed?-

.

.Tryxt S ‘ o
What were yeur results?

. 5. What circulation pattern would develop if

_ the land was completely surmunded by
~water? . :

Usmg the matenais elready hsted see 1fy0u '
-are correct _

“Making a Wind Vane , |

Introduction - IR :
The 'wind direction is- measured by an in<
strument calleql‘a wind vane. Althpugh wind
vanes some in many styles, shapgs, and sizes,
they all have three featurés in common: 1) they -
are always well-balanced so they may turn
gasily in the wind; 2] they always haveé dneend
about four or five times larger than the other;
and 3) the small end always points in. the
direction from which the wind is coming. The.

- most common -wind vane shape is an arrow

which is described below.”

Materials’ ‘

One wooden dowel (1” 6")

One wooden dowel %’ x 127) - '
Wooden base {67 x 6" x W'} ©

Tin or wood panehng '

Glue

Drill and th

S
Pmcedure o ’ ’ X N .
-1. Cut out the arrow’s pomt ar}d texl from the‘- 1
tin or wood Ranehng follong the pattern
_in Fxgure 6a. . R

A

-



"‘," .

-.~c oL

- FIGUSE Ga: PATTERN FOR WNO VANE POINT
\ . ANDTAIL T

. »moisture that falls from clouds. To agéugately -

a -
H

7'\5 -

and tail may be fitted to it. :
. Glue the point and .tail into pIace ~
. Find the center of balance for the arrow.

»bm»

5. Drill a one-eighth inch hole through this bal-
“ance point and assemble the rest of the wind | |

van as shown in Figure Bb 8

. Make a one—fourth inch deep saw cut at each o
end of the longest dowel sothearrow’s point

- Masking tape

C eemm———— ARROW TAIL
] . ,f' T '
. P
.
( - =7 e ———————— NAI AT BALANCE POINT
- g"’g
- : :
s TN . > _____ ARROWHEAD
’ . S\ Sw
~ ~
: v SO N e DONEL £87 X127
A ‘ ~
q . T N BEAD

B e T T 92ng (LY
-

S A R
;

. FIGURE 8b: ASSEMBLED WIND VANE

.

e e m - WOODEN BASE (87 x 67 x 34%)

T : .

Y
6. Lubricate the nailand bedd S0 the arrow will
turn easily.

H

Questmn '
1. Thmkmg Larefully about how a wind vane

is designed, explain why the arrow head

alway;s pomts into the wind.

_ Optmnal Acnvxty ' P
‘Makeanother wind vane. This time, use your
imagination to design one of a different shape.
Don’t forget the prmgxples of wind vane con-
‘struction mentioned in the Introdu,ctmn of this

actrv:ty T, S S,

_— * vt

1 .- o . “.‘ . rl) .

Intmductmn
A raingaugeisusedto measure the amogmt cf

.Makiri‘g- 3 Raingauge DR

-
«?

measurethis goisture to within a hundredth’s =

make a ramgauge and understand. ho‘w it

Materials ~ ° STl

One'large straight- sxded can (at le@st gn& mches

in diameter).. . ‘

One tall, slender, straxght sided giass bettle
S

(such as.an olive bottle)-

.

: «
Procedure - o -
1. Pour water toa depth of exactly one m(,h
" into the large can.

2. Pour the water from the can mto the tail

. glass jar. = . ¥
3. Stick a piece of masking tape vertxcal}y
along the entire height of the glass jar. . -

" 4. Mark the depth of the wateron t e masking

“tape -and divide the tape, below the mark,
into .t
sions ths of an inch. ,

5. Set the can outdoors in an open area away
"~ from trées and buildings. :
6. Afterarain, pour the water from the can mto

‘the jar and read the amount of rainfall to the -

. aearest tenth or even. hundredth of an moﬁ

Questions : .

1. Explain why the water became deeper than =

- one inch when it was poured from the can .
into the jar.

2, Why is the watet pouredic@m the cn into

~ the jar when the amount of ramfall is being
measured.

. aofaninch, it is necessary to use two contairers R
" of different size. Thig activity shows hHow to, |

.'works, = - | P

10) equal parts. Label these dxv:--

$
A

1
P
.

FY

Cleryl

e,

3. Explain_why using the Iarge can and the ”’F‘

skinny jar together will give you a more ac-
curate measurement or rainfall than sing
- the can by itself, =~ _ . ..

-

Introduction . . ‘

- Ohe 6f the most mterestmg times of the year’
to study ‘weather is during the winter. - The
presence of snow adds a whole new realm of
subjects to investigate. (The following activi-

-.Wlnter Actwmes EE 1

T

fies are intentionally written so tHey may be ° =

completed with a short expgsure ta cold wmter .
temperdmres } - S S
. . ‘k o . ' .
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Part A O P TR ',' Funtnotes
S'nsw Flakes R ' S :
Lol Mate‘nais I ’ IR S 8 ]errold W, M‘aben. How FGF a Star A Sup-
" 4 Cold piece (t)e oW 0"(3 ) of black c;onstructxon R plementln Spacé Oriented Concepts For
. -paper, ;. - . - ‘ - Sgience and Mathemiatics Curricula For
' . Handlens’.- ;‘- R - L " Intermediate Gmdes {Washmgton. D.C.:
t .- -: : Thermometeu C ) . L ' ..' ) NAS@; 1969) ‘ S
T CSmowyaday 00 ez ted ST g
' ) ' T4 o . Ce ~1D1 - ‘ -
e Procedure; . . ¢ 4 Lynn Forbes GeraldB Thomas, andDonna
PR 1i..Cdllgct ‘about 15 dr 20 goed clear snow- . D. Tdrgeon, An Oceanographic Field
. el fﬁte:nlgxf: bi‘.“k Con-‘“m"«ﬁm‘ paper Whﬁe@ .. Course For the Eighth Grade (Falmount,-
L 2. Take these Coll cted snewfiak/es to a sheit-‘. . R ?:i siegag}eeenegraphxe Educatmnat Cen—-
4 ered area. - E ]ack Maier. and otheérs, Barth- Space Sci-

. ¥ '# CAUTION: Do Not-Breathe \(3:1 The Snow-
.+~ flakes Or Take Them To A Warm Areall! - i
3. With the aid of a handlens, study and sketch - g:: gej u(r};gz;;:xegsi E;‘Clggx‘gaq‘e?;i?sgiusn?y

two'or three snowflakes . S * Board of Public Instruction, 1968). - 3
4, Reecrdtheaxrtemperatureatthetxmeofthxs RS Hans Newberger and George Nxchulas.

activity., P : Mahual of Lecture Demonstration, La-
5. Repeat the abeve pmcedures durmg several r  boratory. Experiments, and" Observg-

different snow storms. tional Equipment. for Teaching Elemen-

énce Activity Syllabus for Elementary.

Questxons S S - = tary “Metecrology In-- Schools and
1. Why dé you thmk it was necessary tousea .-  Colleges (University Park:’ Petmsyl-
; ~ cold piece of black paper, not breathe on the - ~ vania State University, 1872): - '
. . snowflakes, and not take them to a wam - 7. Labomtory Exercises in Oceanogmphy For
© . area? | -~ .. -High School {Tallahassee, Florida: Flor-
»2. How were the snowflakes you- sketched ida State University, 1967). = ~
. dlike? . ) 8. Walter A. Thurber, and Robert E. lebum.
'3, What relatmnshxp did you find between air . ~  Exploring Earth Science {Boston: Allyn
temperature and snowflake appeax‘anee? - arid Bacon, Inc., 1970)..
P : , | o 9. Newberger and Nlcholas op cit. o
art - o 10. Thid. _
~Air and Snow Temperatures - 1 Thide 0 L
. - 12, Ibkid.s T

Materials . ) oL

Two Thermometers .13 Samue!l N, Namnthz and Denald B Stone,

.Earth Science, The World We. Live In,

Procedure - . ‘ . (New. York: American Boek Company.
1. Several times each day for about a week, T 1869)..
take the snow's temperature at a depth of 14. Thurber and Kilburn, op. cit.-
”  “five (5) inches and the air stemperature fwe 15. Namowitz and Stone, op. cit.
| (5)dnches above the snow. 16. Ihid. .
- & +2, Record these temperatures cmto a data -~ 17 Thurber and K;rbupn Qp cxt
chart. = L . , A
Questmns’ g L v ot
1. During ‘the week permd what was the Coah o T e .
': _.,warmest atr werature you recorded? = - m ; o G -0
" What was thee0olest air temperature? : R - .
““What was the difference betweenthe warm- SR Ty o
est and coolest air temperature? oo U —————————————————
. 2. What was the warmest snow’ temperature’ - Tt o P
« . you recorded? I ' 3
What was the coolest snow temperature’? ' .. Copyright 19?3 by the t " s
What was the difference between the warm- . National Science Teathers Asgpcidtion

1742 Connecticut Avenue, N.
Washington, D.C. 20009
Stock No. 471-14756

est and coolest snow temperatures? o
3. Which temperature:changed more during
- the week period: the air tempemture or the -
snow temperature?
. Explain why:

ey

T Q L . - 9« e B
. . 0 . ’ 1
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