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12. Analyze your results.

Which takes more force - to start an object moving from rest or the keep an object moving?

Which takes more force - to start an object moving slowly or to start itdoving quickly?

Was your hypothesis correct? Explain.

Does the cart follow Newton'’s first law of motion? Explain.

What happened?

The tendency of objects at rest to stay at Motion ——Jp»-
rest or moving objects to continue

moving is called inertia. More force is Pushing force
required to overcome the inertia of a

body at rest than to maintain the inertia

of a moving object. Without friction, no

force would be required to keep an

object in motion. Friction is defined as the
resistance to the motion of two objects sliding
over each other.

Figure 4. Friction Diagram.

You can also test Newton'’s first law of motion with respect to objects in motion. Find out
how in the next activity.
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What happened?

When you let go of the rod and cart, they each moved in opposite directions. The rod is
pushed in one direction by the action force of the rubber band attached to the cart. The
cart is pushed in the other direction by the reaction force of the rubber band off the rod.

The action and reaction forces are equal but in opposite directions. The rod moves further
than the cart because it has less mass than the cart.

Check out another law Newton discovered in the next section.

NEWTON'S LAW OF UNIVERSAL GRAVITATION

The natural force that makes two objects move toward each other is called gravitation.

Newton's law of universal gravitation states:

“Any two objects attract each other with a force that is directly proportional to the product of

their masses and inversely proportional to the square of the distance between their centers of
gravity.”

Mass is a measure of the quantity of material in a body. Your body is made up of material
that gives it mass. Your body has more mass than a baby’s body. The mass of your body is
incredibly small compared to the mass of Earth. Mass can be measured with a balance by
comparing an object of known mass to an object of unknown mass.

The gravitation that we are maost familiar with is the gravitational force of Earth, called
gravity. Gravity refers to the gravitational force of Earth or any other planet that causes
objects to move to the center of the planet. Your body has weight because of the
gravitational force between the mass of Earth and the mass of your body. Weight is a
measure of the force with which the mass of a body is attracted or pulled to the ground.
Your weight changes with the distance you are from the center of Earth or with the mass of
the planet you are on.

Because the gravitational force between two objects is directly proportional to the product
of their masses, you will weigh less on planets smaller than Earth and more on planets
larger than Earth. For example, if you weigh 100 pounds on Earth, you will weigh only 17
pounds onthe Moon and 40 pounds on Mars. You will weigh 270 pounds on Jupiter
because its mass is greater than that of Earth.

Your weight also changes inversely with the square of your distance from the center of a
planet. The surface of the earth is 4000 miles from its center. If you weigh 100 pounds on
the surface of Earth, you will weigh only one fourth as much, or 25 pounds, when you are
twice the distance from its center (i.e. 4000 miles above the surface of Earth).
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increased as the effort location is moved closer to the fulcrum, because the mechanical
advantage is decreased as the effort force lever arm decreases.

CLASS 3 LEVER

RESISTANCE FULCRUM
l MOTION FULCRUM
1 f
LOAD EFFORT

Figure 16. Third Class Lever Diagram.

Use your knowledge of levers in the following activities on balance and inclined planes.
ACTIVITY #13 - BALANCE

FROM THE KIT: Ring stand, half meterstick, S-hook, knife-edge clamp, paper clips, and
right angle clamp.

Assemble a Simple Balance Clamp

1. Attach the right angle clamp
near the top of the ring stand. Make
sure the clamp.is positioned so the
opening is facing downward on the
side of the clamp not attached to
the ring stand.

2. Slide the S-hook over the screw

Meter stick

Knife edge
clamp

on the side of the clamp not Hang objects
attached to the ring stand. here
3. Tighten the screw fully to hold

the S-hook in place. Ring stand
4. Slide the knife-edge clamp over
the half meter stick until the center
of the clamp is over the 25 cm
marking.

5. Tighten the knife-edge clamp to
the meter stick and then hang it
from the S-hook. Be sure the

Figure 17. Assembled Balance Diagram.
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