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Jammin' with Physics: The Science of Making
Jam
Materials Needed:

Fresh or frozen fruit (e.g., berries, peaches - about 2 cups, chopped)
Sugar (about 1- 1.5 cups, depending on fruit)
Lemon juice (1-2 tablespoons)
Pectin (optional, follow package instructions if using - simplifies gelling)
Large saucepan or pot
Wooden spoon or heat-resistant spatula for stirring
Measuring cups and spoons
Potato masher (optional)
Small plate (chilled in the freezer for gel test)
Clean jars with lids for storing jam
Oven mitts or pot holders
Stove or hot plate
Timer
Notebook and pencil for observations

Safety First!
Working with hot sugar mixtures requires caution! Adult supervision is essential. Always use oven mitts
when handling the hot pot. Be careful of steam and potential splatters. Let surfaces and the jam cool
before touching or tasting.

Introduction: Kitchen Physics Lab!
Today, we're turning the kitchen into a physics lab! We'll make delicious jam, but we'll also be watching
science in action. We'll see how heat moves, how liquids change, and why jam gets thick. Get your
observation notebook ready!

Let's Get Cooking (and Observing)!

Step 1: Prep and Mix (States of Matter & Solutions)

Combine the chopped fruit, sugar, and lemon juice in the pot. If the fruit is whole, you can mash it a bit.
Physics Focus: Right now, you have solids (fruit pieces, sugar crystals) and liquids (fruit juice, lemon
juice). As you stir, notice how the sugar starts to dissolve into the liquid. This is creating a solution! The
fruit is mostly water, held in plant cells.

Step 2: Heating Up! (Heat Transfer: Conduction & Convection)

Place the pot on the stove over medium heat. Stir constantly. Physics Focus: The stove burner heats
the bottom of the pot (conduction - heat transfer through direct contact). The pot then heats the jam
mixture touching it (more conduction). As the mixture at the bottom heats up, it becomes less dense
and rises, while cooler mixture from the top sinks down to get heated. This circular movement is called
convection! Stirring helps distribute the heat energy more evenly.
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Step 3: Boiling and Bubbling (Evaporation & Concentration)

Bring the mixture to a rolling boil (one that doesn't stop when you stir). Cook for the time specified in
your recipe (often 10-20 minutes, depending on fruit and if using pectin). Stir frequently to prevent
sticking and burning. Physics Focus: Boiling adds a lot of energy! Water in the fruit juice turns into
steam (a gas) and escapes into the air. This is evaporation. As water evaporates, the mixture becomes
more concentrated â€“ there's less water and more sugar and fruit solids in the same amount of space.
This is key to making it thick!

Step 4: The Gel Test (Viscosity & State Change)

How do we know when it's ready? Put a small spoonful of the hot jam onto the chilled plate. Wait 30
seconds, then gently push the edge of the jam puddle with your finger. If it wrinkles slightly, it's likely
ready. If it's runny, cook a few minutes longer and test again. Physics Focus: We're testing the jam's
viscosity â€“ its resistance to flowing. As the jam cooks and water evaporates, and as the sugar
interacts with the fruit's natural pectin (or added pectin), the liquid starts to form a gel structure.
Cooling it quickly on the plate simulates how it will behave when cool in the jar. High viscosity means
it's thick and gel-like.

Step 5: Cooling Down (Heat Transfer & Setting)

Once ready, carefully remove the pot from the heat using oven mitts. Skim off any foam, if desired.
Carefully ladle the hot jam into clean jars, leaving a little space at the top. Seal the jars. Let them cool
completely. Physics Focus: As the jam cools, the molecules slow down, and the gel structure formed
by pectin and sugar solidifies. Heat energy leaves the jam and transfers to the surrounding air (more
convection and some radiation). The viscosity increases significantly as it cools, changing from a hot
liquid to a semi-solid gel.

Physics Wrap-up
Look at your delicious jam! Think about the journey it took:

We used conduction and convection to transfer heat energy.
We used evaporation to remove water and concentrate the mixture.
We observed a change in the state of matter and a significant increase in viscosity as it cooked
and cooled, forming a gel.

Science is everywhere, even in making jam!

Clean Up
Don't forget the final step of any experiment â€“ cleaning up your lab (kitchen)!


