Experiment

Learning about: 3rd class lever

with the grabbing claws

As you have already learned scorpions have two pairs of
claws and a stinger that are used for hunting. Scorpions
first use their claws to grip and paralyze their prey and
then their venomous stinger to kill them. Each pair of claw
has a fixed claw and a movable one. Highly sensitive hair
cover their claws and as soon as a prey touches it, they
quickly react by using their claws to grab it. If the prey is
small, the scorpion’s claws will crush it. Depending on the
size of their claws they will either crush the prey or inject it.
In this way the scorpions will paralyze or kill their prey so
they can eat it.

- Why do scorpions have small claws?
- How strong are their claws?
Are you ready to discover how scorpions’ claws work?
Let’s perform the next page’s experiment to get answers for
these questions!
Get ready to discover what a lever is, how it works and the
beneﬁts it has.
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Discover:
The main parts of a lever.
The mechanical advantage and the
benefits of a lever.

Grabbing claws
Scorpions have claws which work as a simple machine.
They are used to snatch their preys and cause them
traumas prior of injecting their poison. Follow the
experimental activity to learn how they work.

Level Of Difficulty

Materials Needed:
- Engino® (STH11).
- A piece of paper.

Procedure:
1. Find the instructions and build the
Grabbing claws case A model.
2. Hold the model with one hand,
having the swinging bar to the
bottom (see image on the side). Use a
finger of your free hand to push the
bar upwards. Test the amount of
effort you need to apply in order to
keep the bar horizontally balanced.
Answer the question of exercise 1.

1. Look at the 3 different positions shown in the image below. From which
one is it more difficult to balance the swinging bar? Place a ✔ to the correct
box.
Position A
Position B
C

✔ Position C
B

02

A

Procedure:
3. For the second experiment, you
will do the same process but this time
you will push the swinging bar in
order to hit the upper one. Observe
how strong the impact is for different
positions, by applying same force
each time! Do exercise 2.
4. Now you will test how strong the
claws can snatch something. Hold a
piece of paper with one hand and
with the other hold the model. Place
the paper into the claws and grab it.
Then, try to release the paper by
pushing it outwards, while keeping
the claws closed.
5. Deconstruct the case A model and
find the building instructions to build
case B model. Repeat the previous
task and do exercises 3 and 4.

2. From which position is the impact stronger? Put a ✔ inside the correct
box.
Position A

Position B

✔ Position C

3. In which case it was easier to release the paper? Can you explain why
scorpions have short claws?
For
case A the claws were longer than the ones in case B. The longer the claws
...............................................................................................................................................
(case
A) the easier it was to release the paper. The shorter the claws are the
...............................................................................................................................................
stronger
they are. The scorpions have short claws in order to apply a large force
...............................................................................................................................................
on
their prey.
...............................................................................................................................................
4. Fill the gaps of the following paragraph choosing the correct words from
the box.
difficult, stronger, closer, shorter
closer
The claws work as a lever. The .........................
the effort is applied to the
difficult
point the claws are supported, the more .........................
it gets to catch their
stronger , when the load arm becomes
prey. A snatch becomes ........................
shorter
...........................
.
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Theory
Deﬁnition of lever
Levers are described for the first time by the ancient Greek
mathematician and inventor Archimedes (287-212 BC). A lever is a
rigid bar (or rod) pivoted about a fixed axis called fulcrum. Take a
look at the next picture. The character is using the lever principle in
order to move a heavy object, by placing a wooden board under a
small rock. The small rock acts as the fulcrum (or pivot), the large
object that he is trying to move is the load, while the force he
applies to move the object is called effort. The distance from the
fulcrum to the point where the effort is applied is called effort arm
and the distance from the fulcrum to the load is called load arm.

Moment
Now, that we know what a lever looks like, let’s see how it works.
When we apply a force on a lever away from the fulcrum we get a
rotating effect which is called moment. This rotating effect is the
product of the force applied on the lever and the distance
between the force and the fulcrum. The greater the applied force
the greater the moment. Likewise, the further the force is from
the pivot the bigger the moment. When you push a door to close
it, it turns around the hinges. It will be easy to close the door by
pushing it at the handle. Contrary it will be much more difficult
when pushing it next to the hinges, since more force is needed.
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Third-class lever

Quiz

There are three classes of levers and each class depends on the
position of the effort (the force we apply), the position of the
fulcrum and the position of the load. In a third-class lever, the
fulcrum is placed in one end, the output load in the other end,
while the input effort is placed in between. You can see all these
elements in the figure below. Because the effort is applied
between the fulcrum and the load, based on what we have
learned on the balance of Moments, a high effort is needed to lift
the load. You can see an example of third-class levers on the right.
Look at the picture and try to identify where the load, the effort
and the fulcrum is applied.

a) Below you can see two third-class lever devices which
are used in daily life. Fill-in the small squares writing E
for effort, L for load and F for fulcrum, at the exact
points where they are applied.

m

r
Eﬀort a

Load

Fulcrum
eﬀort

Force
exerted
by eﬀort

L

lever is a rigid rod that rotates around a fixed point
A ................

E

E

Levers belong to the category of simple machines. The ability of
simple machines to magnify an applied force is called
mechanical advantage. For levers, it is calculated by dividing the
length of the effort arm to the length of the load arm. If the ratio
is higher than one, then it amplifies the force and less effort is
needed. Since the effort is applied between the fulcrum and the
load for a third class lever, then the effort arm will always be
shorter from the load arm. It follows that mechanical advantage
is less than one, so for this type of levers a high effort is needed
to lift a load. However, the speed in which the load moves is
faster and distance displaced is longer.
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b) Complete the gaps using the appropriate words:
effort, fulcrum, load, lever

called fulcrum. With the help of levers, we can apply a

Mechanical advantage

rm
Load a

Force
exerted
by load

Exercise

L

F

effort in order to move a big weight.
small amount of .................
F

For a third class lever the effort is applied between the
fulcrum .
load
.....................
and the ...................

Knowledge check: check what you have learned.
What is a lever?
What is moment?
Which is the third-class lever?
What is a simple machine?
What is mechanical advantage?
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