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During the fall have you ever gone to a pumpkin patch and played the
“Pumpkin Chunkin” game? Did you know that players were using different
types of catapults? What is a catapult? It’s a simple machine used to launch a
projectile (in this case, a pumpkin) a great distance without the aid of propellants.
Create your catapult and let’s put it to the test. No pumpkins though!

MAKE THIS!
FORCES

DIFFICULTY

CATAPULT

Imagine you’re a pitcher in a
baseball game. You get into a
windup position, ready to throw a
killer pitch across the plate, and …
STOP! Just before you release the
ball from your hand, it is bursting
with POTENTIAL ENERGY, the energy
that’s stored inside an object just
before it is set into motion.

Once the ball is in motion, the
potential energy is converted into
kinetic energy. You can think of
potential energy as kinetic energy
waiting to happen and kinetic
energy as the energy of motion.
The more potential energy stored
in the ball, the more kinetic energy
it will have. That means it will be
able travel farther and faster.
The same concept applies to any
object tossed, launched, or hurled
from a state of rest into a state of
motion. Try it for yourself!
W H AT Y O U ’ L L N E E D
• 7 wooden craft sticks
• 3 rubber bands
• A milk cap or bottle cap
• Glue
• Cotton balls or other lightweight
objects to launch
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W H AT T O D O

1

STACK five of the craft sticks
together and secure both ends of the
stack with one rubber band on each
side. Make sure each rubber band is
tightly wrapped around the ends of the
craft sticks so the craft sticks cannot
slide apart.

2

STACK the remaining two craft
sticks together. Secure one end of the
sticks tightly with a rubber band.

3 TAKE the stack of two craft sticks
and pull the sticks apart at the open end.
Slide the stack of five craft sticks you
made in step 1 between the two craft
sticks as far down as they can comfortably go.
4 GLUE the milk cap to the topmost
craft stick, so that the top of the cap is
glued to the surface of the craft stick.
Allow the glue to completely dry.
5

NOW it’s time to launch! Place the
cotton ball into the milk cap. Use the tip
of your finger to push down on the milk
cap, then release!
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TH RI LL ER RI DE
IF YOU’VE EVER ENJOYED THE THRILL OF A ROLLER COASTER, YOU’VE EXPERIENCED THE BACK AND FORTH BETWEEN POTENTIAL AND KINETIC ENERGY.
Most roller coaster cars are pulled up the first hill by a chain. As the car climbs,
it gains potential energy. At the very top of the first hill, the car has a lot of stored
potential energy. The moment the car is released, the potential energy is converted
into kinetic energy and you zoom down the coaster’s drop. Then the car begins to climb
the next hill, using some of its remaining kinetic energy to move up the hill. This
swapping between potential and kinetic energy continues throughout the thrilling ride.

THIN
ABOUKT IT

Instead of pushing the
craft stick all the wa
y
down, push it only
halfway and then
launch the projectile
.
How far did the
projectile travel this
time? Why do you thi
nk
the projectile’s travel
path was different?
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TEST YOUR SMARTS!

DID YOU KNOW?

1/Build your catapult. Now find a clear space on the floor to conduct an experiment

The runways on modern aircraft carriers
(ships on which small airplanes can take
off and land while at sea) are not long
enough to allow planes to accelerate for
takeoff, so a catapult is used to launch
the plane into the air!

with it. Ask an adult for a ruler or tape measure, a towel or cloth to lay on the floor,
scrap paper and a pencil to record your findings, and several small, round objects:
cotton ball, dry bean, grape. One at a time, place each object in the milk cap, push all
the way down on the cap (you will feel the tension), and launch. Now measure where it
falls and record the distance next to the name on the scrap paper. Repeat this for each
object.
Which projectile went the shortest distance and which went the farthest? Why do you
think this is the case?

ALSO AVAILABLE IN THE SAME SERIES!

ANSWER: Most likely, the cotton ball went the shortest distance because it is so light that the air can easily slow its
forward motion, and gravity can pull it down. Either the bean or the grape went the farthest (depending on their size);
their heaviness helped them to withstand the effects of air and gravity.

2/Read Isaac Newton’s three laws of motion, below.
How do each of these laws apply to the workings of your catapult?
FIRST LAW: An object at rest stays at rest until a force is applied.
SECOND LAW: An object will stay in motion until something creates
an imbalance in the motion.
THIRD LAW: Every action causes a reaction.
ANSWER: First: The catapult doesn’t move until you push down on the basket (force), creating potential energy
that becomes kinetic energy when the lever is released. Second: The object you launch will travel until the air
pushing against it and gravity are stronger than the motion (an imbalance), and then object falls.
Third: Action: push down and release the lever arm; reaction: object launches into the air.

3/Try your experiment again, but push down only halfway on the cap. Were the

projectiles’ travel paths different, and if so, why? Hint: Look again at the description of
potential energy.

ANSWER: Most likely, none of the objects traveled as far. Pushing down on the cap halfway provided only half
the amount of potential energy for the launch. The more potential energy stored in the projectile, the more
kinetic energy (motion) it will have.

EXTRA!
Ask an adult for permission to go on the internet and do some research on the
fascinating history of the catapult. When was it invented and what was its purpose?
Why are there multiple types of catapults, and what are their differences? What are
the parts of this simple machine?

AVAILABLE WHEREVER BOOKS ARE SOLD
© 2020 National Geographic Partners, LLC
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COOL EXPERIMENTS!

PEOPLEANDOTHERANIMALS

1

WHAT TO DO

PHONY

SMILES

Smiles:
fake or real?

two or more days

WHAT YOU NEED

H

ow often do you really
smile, and how often do
you fake it? Often
enough to be able to
tell the difference when
other people do it? This study lets
you see how well people read
others.
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TRY THIS!

a. Select three jokes. Try to find one that is
really hilarious, one that’s kind of lame,
and one that is somewhere in the
middle.
b. Take four photographs of each actor,
one of his response to each of the three
jokes, plus one more. For the last photograph, ask the actor to smile as if he
were hearing a hilarious joke.

2

graphs, four for each of your three actors.
Show them to your subjects. Ask them to
guess real (R) and fake (F) smiles for each
actor. The score sheet might look like this
when filled in. The response column is for
the subject’s assessment of the actor’s
four smiles.

HOW LONG IT TAKES

camera (the one on a smartphone is
fine)
computer or computer tablet to show
your photographs on
optional: You can also print out photographs and show the prints to your
subjects.
three actors
as many subjects as you wish
optional: a partner to film while you
interview your subjects

Photograph each actor separately. For
each actor, do the following:

DAY TWO:
2 YOU’LL HAVE 12 photo-

CONCEPTS
interpretation, observation,
technology, behavior

>
>

DAY ONE:
1 PREPARE your photographs.

QUESTION THIS!
• Researchers trying to get better at reading
facial expressions sometimes watch video with
the sound off. Why would this help?
• Are some people better than others at fake
smiles?
• How about those jokes? How can you explain
why different people respond to them in different ways? Did your actors agree with you about
which joke was funniest?

Actor 1:
Wyatt

response

Actor 2:
Brandon

response

Actor 3:
Niyanna

response

Knock
knock joke

Real

F

R

F

F

F

Slide joke

Real

F

F

F

R

F

Elephant
joke

Real

R

R

F

R

R

Fake smile

Fake

F

F

R

F

R

>
>

WHAT TO EXPECT People will probably be pretty
good judges of real and fake smiles.
WHAT’S GOING ON? Researchers have learned
that a facial expression is actually made up of
microexpressions, fleeting glimpses of a subject’s true feelings. A still photograph may provide a quick, focused look that clues you in to
how genuine each smile is.

“This is hard! Is a laugh
the same as a smile?”
—Bailey

our JOKES

How does the man in the moon cut his hair? Eclipse it.
Why did the cookie cry? Because his mother was a wafer so long.
Why are all the frogs around here dead? Because they keep croaking.
What happened when the butcher backed into his meat grinder? He
got a little behind in his work.*
What did one hat say to the other? You stay here. I’ll go on ahead.
What’s brown and sticky? A stick.
* Nobody laughed at this joke.
TRY THIS!
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TEST YOUR SMARTS!
Look at photos of your friends smiling. Do they ever put on a fake
smile? Get ready to find out how you can tell the difference.
Researchers have learned that a facial expression is made up of
microexpressions, fleeting glimpses of a subject’s true feelings.
A still photograph may provide a quick, focused look that clues
you in to how genuine each smile is.
Read the experimentand try it with your family members.
After completing it, answer these questions.

FUN FACTS!
is contagious. Try smiling at your
1 Smiling
family right now to see the results.

2 It takes 26 muscles to smile.
ALSO AVAILABLE IN THE SAME SERIES!

1/Have you ever faked a smile? If so, can thinking about how to
make a fake smile help you decide who is pretending to smile?
(Yes, your own microexpressions can help you uncover fake from
real smiles.)
2/Do you think the results might have turned out differently if
your family didn’t know that they were part of an experiment?
(Yes, knowing one is taking part in an experiment may alter the
outcome. This concept is similar to the “placebo effect.” The placebo
effect is caused by a person’s expectations, if a person expects—
an experiment to turn out a certain way, it’s possible that their
body’s own chemistry can cause an effect to happen.
3/ACTIVITY: Start watching a television show that is familiar to
you. After a few minutes, turn down the sound and pay attention
to the characters’ expressions and body language. Can you tell
how they are feeling toward each other? What emotions are they
showing. Do you observe things that you didn’t notice when the
sound was on?

AVAILABLE WHEREVER BOOKS ARE SOLD
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