Nipie " _ ' Class . Dite- .
Inquiry Lab - DATASHEET A

;E.ngrgy-.gﬁ's-omtioh and Reflection . ¢

When solar energy reaches Earth’s surface the energy is e1ther reflectedor . .
absorbed by the material that the surface is made of. The properties of the material
‘affect whether the material absorbs or reﬂects energy, and the amount of energy
that is reflected or absorbed. These properties include the niaterial’s composmon,
its color, and its texture, They also include how transparent the'material is, the
mass and voliume of the material, and the specific heat of the material. In this lab,’
you will study these propetties to find which material is best suited for use as
roofing material, .

~OBJECTIVES .
Determine which material will keep the ms1de of a house the coolest, -
Explain which properties of this matenal detenmne whether it,i 1s a conductor or

. * -‘an insylatot.

MATERIALS L

» cardboard, 4 cmX 4 cmX l'cm, . sandpaper, 4 cm X 4 ¢m x 1 cm
. ‘4 pieces . ' . "thelmoi_neters,.Celsi'l_._ls, 4

* metal, 4cmx4cmx1cm .« watch or clock ; .
' paint: black, w_hlte, and light hl_tle « wood, beige or tau, '
tempera - - 4emx4ecmx1em

* rubber, beige or tan, . : S

‘Acmx4cmx l'cm N
- ' ' - \

W HSSP
(. ASK A QUESTION N
| ' 1. Whicli'material will keep the interior of a house the coolest?
.FORM A HYPOTHESIS
' 2. Namé the material that you thmk w111 keep.the inside of a house the. coolest.
 The material that will keep the _mstde of a house the coolest is

* What properties of the material made you pick'it?

. N
]
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I Energy _Absorption and Reflaction continued

. TEST THE HYPOTHESIS

3. Bramstorm with a partner or w1th a small group of classmates.

. De31gu a prccedure that will help you decide which materials absorb the -
most energy and which inaterials keep the surface below them the coolest. -
You do not have to test all the materials if you can explam why you thmk
those materials would not be the coolest. :

o Write down the steps of. your experiment.

4 Have your teacher approve the steps you plan to follow.
5. Record the data you collectin- the table below as you do your expenment

' o Temperaturq of 'I'emperature
‘Materlal . Color surface (°C) below materlal (°C)
Cardboard Whlte : N |
 Rubber | beige . ', |
Saudpaper o beige

6. Follow the steps'of your experiment,
. Measure tlae'temperature of each material.
s Record the température in the table. -
o Measure the temperature of the surﬁce below each matenal
. Record the temperature in the table ' '
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' Energy Absorption'and Reflection continued : o

ANALYZE THE RESULTS , .
1. Graphlng Dltn Use the data you eo]]ected to create a bar graph.'
. - Label the x-axis with the materials you tested,
* Label the y-axis with a rangg of temperaturés.

2. Analyzing Data Which matenal reached the thhest temperature on'its
surface? . ‘

 ‘Which material let the surface'below it reach the highest temperaturé?

3. Analyzing Data Which;materiai smyé,‘d- tlie_lotvest temperature at its urface?

s Which miaterial kept the temperature.-ofthe surface bélow it lewest?

4. Evaluatlng Results Did the color of the materials affect whether they absOrbed |
" or reflected solar energy?-Explain your answer. (Hmt When energy 1: o
absorbed, the temperature of the matenal goes up. )

Light colors helped the matenals to soflar energy _
Dark colors helped the matenals to solar energy.
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I Energy Absorptlon and Reflection continued

DRAW CONCLUSIONS

5. Drawlng Conclusions Based on yout resulis which matenal would you use
for the roof of a house? ,

. D1d your experlmental results support your ongmal hypothesis?

6. Inferrlng ‘Relationships What propertics. of the material that you pamed i m .
questlon S5do you think make it best to use fora roof? Explain your answer.

7. Maklng Predictions Do you thmk the material you chose WOuld_ keep the
inside of a house warm in cold weather? Explain your answer.

PN

<8 Analyzlng Methods Name two changes you would make in your expenmental
, : design if you were going to repeat the’ expenment. Explain why you would
' make each cliange. _

Flrst ehahge: '

Reason:
Second change: o Y

Reason:

EXT ENSION

1. Applylng Ideas Use the materials you tested in the experiment to créatea
- model of Earth’s surface that represents how. dlfferent parts of Earth’s surface , ’ L
‘absorb or. reﬂect solar energy. Which areas of Earth’s surface absorb the least ;

energy? -
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