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Fruity Forces

Two fun science enquiries using fruit to explore gravity, air and water
resistance

Learning Objectives & Curriculum Links:

. To explore resistance in water by testing different shapes and sizes of fruit
. To use Isaac Newton ‘s experience in the orchard to explore the effects of gravity and
air resistance on falling apples
. To work scientifically, planning, measuring and recording appropriately
Instructions:

The two enquiries can be done independently of each other. The introduction applies to both.
Introduction (10mins)

Watching an apple fall from a tree in an orchard prompted Isaac Newton to devise his theory
about gravity, published in 1687.

What did Newton eventually conclude when he saw the apple falling? On a whiteboard,
illustrate with arrows the direction of the forces acting on an apple if released from a branch;
gravity pulling downwards and air resistance pushing upwards. As the gravitational force is
stronger than the air resistance, the apple falls, rather than staying in mid-air.

What forces would be acting on the apple if it landed in water? Children may know that
apples float if they have seen/done apple bobbing. Gravity is still acting downwards and water
resistance (or upthrust) is now pushing upwards; but, in this case, the resistance is greater
than gravity, so the apple stays still on the surface - it floats.

Fruit Float (45mins)

Recount the traditional West Highland tale about a hero who wanted to pass from Islay in
Scotland to Ireland. He gathered 16 apples, threw them into the sea and used them like
floating stepping stones to cross the water.

What other fruits could the hero have chosen?

Split the class into enquiry teams and distribute the fruit so that each team has the same
selection. Get the children to plan an enquiry to test which of the fruits will sink and which will
float, using the equipment provided and deciding which variables/factors/characteristics
should be measured, eg. fruit mass, length. Share the group’s predictions and their actual
results at the end.

e What did the group discover?

¢ Did the floating/sinking fruit have anything in common?

e What characteristics might affect an object’s buoyancy? (see teacher’s info)

o Are the results the same if the fruit is peeled? Why might there be a difference?

To finish, get the children to predict and test which parts of the apple may float - pip, stalk,
peel and a slice. This often surprises them!

You could end with a fruit bobbing contest or make fruit kebabs/fruit punch with any clean
leftovers.
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Image: adapted from www.flickr.com/photos/seeminglee

Estimated time: 45 - 90mins
Recommended Year Group: 5
Subjects: Science

Location: Classroom /orchard/
school grounds

Prior Knowledge & Preparation:
e Gather /purchase fruit

Resources:

Fruit Float only

e Mixing bowl with clean water, 2
chopping boards, 2 knives, set of
weighing scales and small tape
measure per group

e Resources to record results -
writing boards/clipboards, paper/
tablet

e Selection of fruit - apple, pear,
plum, grape, orange and banana
works well - for each team/table

e Balls of plasticine (optional)

e Skewers to make fruit kebabs
with leftovers (optional)

Falling by Fractions only

e Apples

e Chopping boards

e Knives to slice apples

e Resources to record results -
writing boards/clipboards, paper/
tablet

e Stopwatches

e Metrerules

Both activities

e Apple juice to make fruit punch
with leftover fruit (optional)

e Bucket and towel for fruit
bobbing contest (optional)

Hints:
e Cover the tables with waterproof
cloths if floating in the classroom
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Falling by Fractions (35mins)

This enquiry focuses on gravity and air resistance. It can done independently of “Fruit Float” and can
be done in the classroom, orchard or school grounds.

Hand each team:

e 2apples

e 2 chopping boards and a knife

e astopwatch

e a metrerule

e a means of recording their results

Then set them the question:

Which falls faster - a whole apple, half-apple or slice of apple? Image: Wikipedia. Portrait of Newton by Godfrey Kneller
Pupils make and share predictions, justifying their reasoning, then design and carry out a fair test to answer the question.

How are variables kept equal? How will they measure the time it takes? It can be difficult to time or measure the descent so pupils
could drop the apples onto the chopping board and listen for the sound when the apple or apple pieces hit — do they hear one or two
sounds?

Share their findings (see teacher’s info.)

How could the experiment be improved? How could they make the apple fall more slowly or travel in a different direction? Which
seeds do this?

Further questions, Next Steps and Links:

o Fruits and seeds

o Apple Parachute Painting - see Art & Crafts
e Research the work of Sir Isaac Newton

Background/teacher’s information/notes:

Fruit Float

e Pears, plums and grapes tend to sink - they are quite dense fruits, without much air inside (see below)

e Apples tend to float - apples contain quite a lot of air compared to other fruits (which is why they last longer than pears in a fruit
bowl).

e Bananas and oranges - have air trapped between the peel and the fruit, which is why they might sink when peeled but float when
whole.

Some factors which affect buoyancy:

Surface area - objects with a greater surface area experience more water resistance (upthrust) so are more likely to float. The chil-
dren could test this with plasticine by testing balls and then flattened shapes.

Contained air - if an object contains lots of air, it is more likely to float. Some of the fruits have air trapped between the skin and the
fruit. Even objects that are made from heavy materials can float if enough air is contained overall , eg. a ship made from heavy steel
but with an air-filled hull.

Falling by Fractions

All falling objects accelerate at the same rate in the absence of air resistance, regardless of their mass. The shape of the object, how-
ever, is important as objects with greater surface area experience more air resistance and therefore fall more slowly. On the moon,
with no atmosphere, a feather and hammer will fall to the ground at the same speed.



