Lesson Concept

Link

Time

Materials

Advance
preparation

Grade Six: Energy
Lesson 6.7: Peanut Energy

Heat energy is release when a fuel is consumed or transformed
from stored energy in the peanut to heat.

In the previous lesson moving water was used as a source for
mechanical energy moving a water wheel. This lesson
demonstrates that stored energy in a peanut transforms to heat
energy. The next lesson links to stored energy in food by
introducing stored energy in batteries to run toys. Renewable and
non-renewable sources of energy are introduced.

50 minutes

Whole class
Taper Candle and matches
Gram scale to measure to tenths place

Per Group (groups of 2)
Thermometer

Metal can or 250ml beaker
100 ml graduated cylinder
Wire Stand or Ring Stand w/ wire mesh beaker support
Stopwatch

Aluminum foil sheet

Cork with pin and foil shield
Whole, raw peanut

Wood block, 4 in x 1.75 in x 1in
Cup of water

Individual
H1a, b Peanut Energy Lab
Goggles

1. Duplicate H1a,b (Peanut Energy Lab).
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2. Prepare wine cork:

a. Using pliers, insert head portion of the pin in the end of the
wine cork so the sharp part is pointing up. Cover this end with
foil as a heat shield.

b. See photos on R1 (Peanut Lab Set Up Photos).

3. Purchase RAW, in the shell peanuts. Shell them and keep the
kernels that remain whole. The kernels need to be whole to be
used in the lab.

4. Prepare wire stand if using a coat hanger stand. See diagram
R2a,b (Nuts to you assembly). Optional: Create a stand by
bending a paperclip. Refer to R3 (Paperclip stand Photo).

4. Gather remaining materials.

Procedure:

Engage (5 minutes) Energy can be transformed and transferred in

many ways.

Ask students to share with their partner their Rube Goldberg machine drawing
from lesson 6.3 explaining the energy transfers and transformations.

2. Share a few of the students’ blueprints under the document camera for all students
to see.

3. Ask students: Where do you get your energy to run, walk or do work? Chart some
ideas.

4. Explain today’s lab explores how we get energy transformed to do physical work
we want to do.

Explore #1 (30 minutes) Food energy is stored as calories in a peanuts.

5. Distribute H1a, b (Peanut Energy Lab) and discuss the introduction with the
class. Review the materials needed for the lab and model how to set up the
materials.

Distribute materials to the student partners. Ask students to set up the lab.

7.  Ask students to think about what is one way we could measure how much peanut
energy is available. Share ideas.

8. Ask students to weigh the peanut kernel on the gram scale. The mass indicates

how much peanut mass is available for transformation of energy.

Teacher Note: If only one scale is available, teacher can walk around to each table
and have students record the mass of their peanut in table on worksheet.
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9. Ask students to raise their hands when the set up is complete (peanut stuck to the
pin and water measured in the beaker).

10. Explain to students that we need to record how long the peanut burns after it is lit.
Ask students to use stop watches to make quantitative measures and record
observations on the worksheet.

11. Ask students to individually complete data charts with information gathered in the
lab.

12. Once completed, ask students to share data with another pair of students and
discuss differences.

Explain (5 minutes) Peanut energy is transformed to heat energy and
transferred to the water increasing the water temperature.

13. Ask students to complete line graph for their water temperature data and
summarize what their graph shows.

14. With their partner, ask the students to complete the observation questions on
H1a,b (Peanut Energy).

15. Debrief the lab by asking the following questions: What happened to the mass of
the peanut? What was the heat energy source to heat the water? How would you
describe what happened when the peanut energy was used to heat the water?
When was it a transformation? When was it a transfer? How do you know?

Extend/Evaluate (5 minutes) Energy can be transferred and transformed from
food (peanut) to heat energy.

16. Ask students to complete the conclusion on the worksheet.
a. Describe how energy was transferred and/or transformed.
b. How do you know this?
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Peanm i

There is energy in food... it is stored energy — Potential Enngy.' he burning of a peanut
releases heat stored in the carbohydrates and fats making up the peanut. When you eat a
peanut, your body performs the chemical reactions necessary to release the energy stored in
the carbohydrates and fats. We will actually light the peanut on fire and let it burn so that the

hydrocarbons in the carbs and fats undergo combustion. Burning something is combustion.

The heat from the peanut will be transferred to the water. The energy stored in the peanut
is released and transformed to heat and light. There is a similar reaction in our body, we
burn the food out in combustion, but we don’t use a match, we use enzymes. The fuel
(peanut) will be consumed.

Materials Needed:

Goggles Metal can or beaker Wire stand Stopwatch
Thermometer Graduated Cylinder Peanut Water

Foil Shield for desk Cork with pin Wood block Taper Candle
Procedure;

1. Put on goggles and leave them on until end of lab.
. Measure 100 ml water in the graduated cylinder and pour into can/beaker.
. Place beaker on the wire stand.
. Take initial temperature of the water and record using CY.

2

3

4

5. Weigh your peanut and record the mass

6. Carefully place shelled peanut on the end of the pin.

7. Place foil shield between you and your partner and place wood block in the center.

8. Put cork with peanut on the block and carefully place wire stand over the middle.

9. Let your teacher know when you are ready to light the peanut (teacher will light).

10. Start your stopwatch and make careful observations and record temperature of water
every 30 seconds.

11.When the peanut burns out, let it cool, then weigh it again and record.

12.Pour water back into graduated cylinder and measure amount.

Temperature Recording Table CY Line Graph of Water Temperature

Beginning water temperature

:30 minute

1:00 minute

1:30 minutes

2:00 minutes

2:30 minutes

Ending water temperature

Ending time:
Explain what your graph shows:
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Data Table:
You will record the data from your trial and compare it with your tablemates’
data

Energy of a Peanut Your Trial Tablemate Trial
Mass of Peanut (g) g 9
Mass of remaining material (g) g g
Calculate mass burned g g
Volume of liquid water (beginning) 100 mL 100 mL
Volume of water after heated mL mL

Observations:
1. Describe how the peanut burned.

2. How did the peanut look after it burned?

3. Compare the mass of the peanut before and after burning it. Explain what happened.

Tell where the mass went.

4. Compare your trial results with that of your tablemates. Discuss how they are the
same and how different. Give reasons for being similar and also for any differences.
Same: Different:

Reasons:

Conclusion:
5. The Law of Conservation of Energy says Energy is always conserved. Therefore,
the energy given off by the burning peanut, equals the energy gained by the water.
Look at your results and observations and give evidence that when fuel (peanut) is
consumed, the energy transforms to a different form in the water.
Explain all the ways the energy was transferred/transformed.

How do you know?
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Peanut Lab Set Up Photos

Cork with pin and foil shield

Peanut attached. Note, insert peanut on the pin so
that it is perpendicular to natural break of peanut. It
is important to insert pin in this portion of the peanut
so that the peanut does not break and stays whole
on the pin.

Set up for each table group of 3 - 4 students.
At this time, the teacher will come around and
light the peanut for the students using the
taper candle. It takes a bit of time to ignite the
peanut... be patient. Must wait until the
peanut is burning on its own before placing it
back on the block.
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R2a

Nuts to You Assembly
(Coat Hanger)

Pull corners of hanger together The new shape will stand on a table

Bend the hook down and under to
make a holder for bottom of can
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Put pin through top edge of cork
and put nut on point of pin carefully
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Put cork and nut under can. There
should be about one inch between nut
and bottom of can \
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R2a

Nuts to You
Alternate Assembly

Bend coat hanger to fit tightly into a metal pan at the corners. Tilt hook of coat
hanger up to hold can:

. .

Open a paper clip, leaving the one end curved. Place the straight end through the
cork and bend end to secure on cork. Open curved end slightly and insert nut.
Pinch clip around nut.

Place nut about 1 inch from the bottom of the pan
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R3

Paperclip Peanut Stand
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