
Mrs. Lee

Physical Science

Week 4 2nd semester

This week we will continue with Force.  Please read section 2.4, 2.5 and 2.6 and complete
questions at the end of the section.  Please turn in all work to mlee@floydbroncos.com or
575-562-0154.  Have a great week!!

2.4 Net Force
Learning Objective

Distinguish between force and net force, and give examples.

In simplest terms, a force is a push or a pull. An object doesn’t speed up, slow down, or
change direction unless a force acts on it. When we say “force,” we imply the total force,
or net force, acting on the object. Often more than one force may be acting on an
object. For example, when you throw a softball, the force of gravity and the pushing
force you apply with your muscles both act on the ball. When the ball is sailing through
the air, the force of gravity and air resistance both act on it. The net force on the ball is
the combination of forces. It is the net force that changes an object’s state of motion.

Another example; suppose you pull on a shoebox with a force of 5 N (slightly more than
1 lb). If your friend also pulls with 5 N in the same direction, the net force on the box is
10 N. If your friend pulls on the box with the same force as you but in the opposite
direction, the net force on the box is zero. Now if you increase your pull to 10 N and
your friend pulls oppositely with a force of 5 N, the net force is 5 N in the direction of
your pull.

Forces are vector quantities. A vector quantity has both magnitude (how much) and
direction (which way). When an arrow represents a vector quantity, the arrow’s length

mailto:mlee@floydbroncos.com
https://etext-ise.pearson.com/eps/pearson-reader/api/item/b310db4c-8519-461e-b7d5-b520021d6e28/1/file/hewitt-cis-3e-etext_eText_v6/OPS/xhtml/glossary.xhtml#P700101581200000000000000000D053
https://etext-ise.pearson.com/eps/pearson-reader/api/item/b310db4c-8519-461e-b7d5-b520021d6e28/1/file/hewitt-cis-3e-etext_eText_v6/OPS/xhtml/glossary.xhtml#P700101581200000000000000000D28E


represents magnitude and its direction shows the direction of the quantity. Such an
arrow is called a vector.

2.4 Net Force

11. What is the net force on a box that is being pushed to the left with a force
of 50 N while it is also being pushed to the right with a force of 60 N?

12.What two quantities are necessary to determine a vector quantity?

2.5 The Equilibrium Rule

Learning Objective

Describe the rule ΣF = 0, and give examples.

If you tie a string around a 2-lb bag of flour and suspend it on a weighing scale, a spring
in the scale stretches until the scale reads 2 lb. The stretched spring is under a
“stretching force” called tension. A scale in a science lab is likely calibrated to read the
same force as 9 N. Both pounds and newtons are units of weight, which, in turn, are
units of force. The bag of flour is attracted to Earth with a gravitational force of 2 lb—or,
equivalently, 9 N. Suspend twice as much flour from the scale and the reading will be
about 18 N.

Two forces are acting on a bag of flour—tension force acting upward and weight acting
downward. The two forces on the bag are equal and opposite, and they cancel to zero.
Hence, the bag remains at rest.



When the net force on something is zero, we say that something is in mechanical
equilibrium.* Anything in mechanical equilibrium obeys an interesting rule: In
mathematical notation, the equilibrium rule is

ΣF=0

ΣF=0

The symbol Σ is the capital Greek letter sigma, which stands for “the vector sum of”; F
stands for “forces.” For a suspended body at rest, like the bag of flour, the equilibrium
rule states that the forces acting upward on the body must be balanced by other forces
acting downward to make the vector sum equal zero. (Vector quantities take direction
into account, so, if upward forces are positive, downward forces are negative, and when
summed they equal zero.

Everything that isn’t undergoing a change in motion is in mechanical equilibrium.

That’s because ΣF = 0

Equilibrium of Moving Things

Learning Objective

Distinguish between equilibrium at rest and when moving.

Equilibrium is a state of no change. Rest is only one form of equilibrium. An object
moving at a constant speed in a straight-line path is also in equilibrium. A bowling ball
rolling at a constant speed in a straight line is also in equilibrium—until it hits the pins.
Whether at rest or steadily rolling in a straight-line path, ΣF = 0.

An object under the influence of only one force cannot be in equilibrium. The net force
couldn’t be zero. Only when two or more forces act on it can the object be in
equilibrium. We can test whether or not something is in equilibrium by noting whether or
not it undergoes changes in its state of motion.
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Consider a table being pushed across a floor. If it moves at a steady speed in a
straight-line path, it is in equilibrium. This indicates that more than one force is acting on
the table. Another force exists—likely the force of friction between the table and the
floor. The fact that the net force on the table equals zero tells us that the force of friction
must be equal to, and opposite to, the pushing force.

2.5 The Equilibrium Rule

13.What is the name given to a force that occurs in a rope when both ends
are pulled in opposite directions?

14.How much rope tension holds a 20-N bag of apples at rest?
15.What is the meaning of ΣF = 0?
16.What test tells us whether or not a moving object is in equilibrium?
17.One bowling ball sits at rest and another rolls at constant velocity. Which

ball is in equilibrium? Defend your answer.

2.6 The Support Force

Learning Objective

Define the support force, and describe its relationship to weight.

Consider a book lying at rest on a table. It is in equilibrium. What forces act on the
book? One is the force due to gravity—the weight of the book. Since the book is in
equilibrium, there must be another force acting on it to produce a net force of zero—an
upward force opposite to the force of gravity. The table exerts this upward force, called
the support force. This upward support force, often called the normal force, must equal
the weight of the book.* If we designate the upward force as positive, then the
downward force (weight) is negative, and the sum of the two is zero. The net force on
the book is zero. Stated another way, ΣF = 0.

To understand better that the table pushes up on the book, compare the case of
compressing a spring. If you push the spring down, you can feel the spring pushing up
on your hand. Similarly, the book lying on the table compresses the atoms in the table,
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which behave like microscopic springs. The weight of the book squeezes downward on
the atoms, and they squeeze upward on the book. In this way, the compressed atoms
produce the support force.

When you step on a bathroom scale, two forces act on the scale. One is the downward
pull of gravity (your weight) and the other is the upward support force of the floor. These
forces compress a spring that is calibrated to show your weigh. In effect, the scale
shows the support force. When you weigh yourself on a bathroom scale at rest, the
support force and your weight have the same magnitude.

2.6 The Support Force

18.Why is the support force on an object often called the normal force?
19.When you weigh yourself, how does the support force of the scale

acting on you compare with the gravitational force between you and
Earth?


