
Assignment #7 Calorimetry: Food as Fuel
LO: To build an understanding of what a food calorie is by observation and reasoning.
EQ: What is a calorie? Are calories good or bad? Why? (4-5 sentences)

LEVEL ZERO VOICE
CATALYST (4 minutes, individual work):
FOOD LOG DUE
1. When it gets used up, these energy molecules become:

ATP 

NADPH 

2. Fill out this chart

Photosynthesis Graphic Organizer

AGENDA 2/15-2/16

1. Notes

2. Equation

HOMEWORK

1. Synthesis (wait 1 
day)

Name Location What does it make? Describe what is happening 
in this step.

Step 1

Step 2



1. When it gets used up, these energy 

molecules become:

ATP ADP

NADPH  NADP+

2. Fill out this chart

Photosynthesis Graphic Organizer

Name Location What does 
it make?

Describe what is 
happening in this step.

Step 
1

Light 
dependent

Thylakoid 
(flat
pancake 
discs)

NADPH,
ATP, oxygen

Energy from the sun 
produces ATP and NADPH 
and makes oxygen. 

Step 
2

Light
independe
nt (Calvin 
Cycle)

Stroma
(space 
inside 
chloroplast)

NADP+, 
ADP, 
glucose

The Calvin Cycle uses 
energy from ATP/NADPH to 
make glucose from CO2. 



What is a calorie? Are calories good or bad?



What does 100 calories of ____ look like?



100 Calorie Investigation

• Predict how much 100 calories is for each 
type of food
• Marshmallow, Cheetos, oil

What does 100 calories of ____ look like?



100 Calorie Investigation

• What does 100 calories of ____ look like?
• To predict how much 100 calories of each 

food is.

Food Prediction (include 
units!!)

Reasoning 100 Cal reality 
(include units!!)

Marshmallow (no more than 3 lines)

Cheetos (no more than 3 lines)

oil (no more than 3 lines)



100 Calorie Investigation

• What does 100 calories of ____ look like?
• To predict how much 100 calories of each 

food is.

Food Prediction (include 
units!!)

Reasoning 100 Cal reality 
(include units!!)

Marshmallow (no more than 3 lines) ~4 marshmallows

Cheetos (no more than 3 lines) ~13 cheetos

oil (no more than 3 lines) ~15mL oil



Reflection:
What is a calorie? Are calories good or bad?



Calorie Video: https://www.youtube.com/watch?v=RSUtXePw7Aw



DISCUSS AND BE READY TO ANSWER

1. What does this tell us about these 
different foods? (Caloric density, 
molecular structure)

2. What is a calorie? 

3. How do scientists figure out how much 
calories are in food?



Have you ever heard the term “burning 
calories”? 

What does that mean?



Calories – unit of energy
• the energy needed to raise the temperature of 1 

gram of water by 1 °C
• Food stores energy in molecules, this energy can be 

transferred to do work
• We “burn calories” or breakdown food to fuel our 

bodies. 

How do scientists figure out how much calories are in a 
food?



We’ll be seeing a “soda can calorimeter” to 
determine the caloric value of different 
foods. 

Lab safety: goggles, gloves, etc



Calorimeter



1)Why does the food burn? 
2)What does the flame or heat tell us about the food?
3)What’s the purpose of the soda can with water?
4)How can I determine the energy value of the food?

While we watch:



https://www.youtube.com/watch?v=Ip8Nppmm11k



There Is molecular energy in food… what does 
that energy become when it is burned? And 
where does it go?



There Is molecular energy in food… what does 
that energy become when it is burned? And 
where does it go?

Molecular energy of the food is converted to 
heat when burned and then captured in the 
water. 



Heat Transfer Formula

q = c m ∆T

q= heat content in joules
• energy that is transferred

c= specific heat (J/g °C)
• the heat required to raise the temperature of 1 

gram of a substance by a given one degree
• Every substance has its own specific heat

m= mass (g)
∆T= change in temperature (°C)



FIGURING OUT SPECIFIC HEAT OF WATER
Now…. Let’s imagine an experiment.

We heat some water and take some data.

1. What are the 3 variables of this experiment?
2. What does the experiment illustrate about the 

relationship between these variables?



Whiteboard activity(Figuring out Specific heat of water):
1. Use the data from this experiment to find “c” for water. 

Use at least 3 trials to find “c”. SHOW YOUR UNITS. Circle 
the answer on your whiteboard.

2. Use your value for “c” to solve for the “energy added” in 
Trial F.

3. Your new “c” is in joules but we want calories.
• 1 cal = 4.18 joules

Discuss:
1. What do the units for specific heat mean? 
2. How can we use this constant in our experiment?
3. Where is the “energy added” coming from in our calorimetry experiment?
4. What other data will we need to make our calculation valuable?
5. Is this the only equation we will use to determine how much energy is in food?



1. What do the units for specific heat mean? It takes 4.18 joule or 1 cal of energy to raise 1 
gram of water 1 degree

2. Where is the “energy added” coming from in our calorimetry experiment? Burning of 
food, bonds of food molecules

3. Why is the specific heat of water value to us in our experiment? This property of water 
allows us to take the temperature change of water and convert it back into the energy 
added so we can ascribe that energy value to the food 

4. What other data will we need to make our calculation valuable? How much food we 
start with so we know how much food was burned (energy) caused the temperature 
change in water

5. Is this the only equation we will use to determine how much energy is in food? Divide 
the amount of energy (q) by the amount of food burned so we know how much energy / 
gram of food, that way we can compare different food samples and types 



Heat Transfer Formula

q = c m ∆T

Calorimetry: burn food to raise the temperature of water
• Use the specific heat, c, of water and change in heat, ∆T, 

to calculate the q, amount of heat
• Use the q to find the total calories in the food



• 100 mL of water = 100 grams of water (mass of water)
• temperature change is what’s important, not the final temp
• a food Calorie = 1 kilocalorie = 1000 calories

• Notice the food Calorie is capitalized and normal calories 
are not





Assignment #7 Calorimetry: Food as Fuel
LO: To build an understanding of what a food calorie is by observation and reasoning.
EQ: What is a calorie? Are calories good or bad? Why? (4-5 sentences)

LEVEL ZERO VOICE
PROCESSING TASK  (4 minutes, individual work):

1. Paste your demo data as a flip in your processing task

2. Underneath the flip, write down what calorimetry is in 

your own words and explain how it is used to find the 

calories in our food.

AGENDA 2/9-2/10

1. Notes

HOMEWORK

1. Synthesis (wait 1 
day)

2. Food log



Extra Videos



http://youtube.com/v/VEQaH4LruUo


http://youtube.com/v/p6XJRDqREak


http://youtube.com/v/KMGUmcveQeg


http://youtube.com/v/eml6f9g_Yhw

