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NAME: 8 Refore You Read

Force and Mass
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ol the word True if the statement is true.
False if it is false.
a) Only solid things have mass.
True False

b) An unbalanced force is needed to change the thing’s motion.

True False
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e ¢) On Earth, gravity always acts in the directiopawe own.”
. True False
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d) When forces are balanced, the net forg&li . °
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True False
e) Force is akind of energy. 6
True False %
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2. Put a check mark (v) next to %that is most correct.
ct that is speeding up?

a) What do we know about

O A The mass of the object ry small.
QO B Thenetforce he object is zero.

O ¢ Anunbalanced IS acting on the object.
QO b The force M fiigfionss not acting on the object.

b) What do we an object that is moving in a straight line at a steady
speed?
Oar is not acted on by a force.

ON ] ect will soon slow down and stop.
OcrT es acting on the object are balanced.
O b The forces acting on the object are all pushing from behind.

c) All of these forces can act at a distance, except
QO A friction
O B gravity
O ¢ magnetic force
O b electrostatic force
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1. Put a check mark (v) next to the answer that is most corr

a) Which rock will speed up fastest?

O A a one-pound rock acted on by a one-pound f g
OB a one-pound rock acted on by a two-pound fQlee

Oc a two-pound rock acted on by a one-pou s
Obp a two-pound rock acted on by a Two-p%

b) The Titanic was a very big ship that sank a eberg. What was the
main reason the captain of the Titanic co } t
iceberg?
O A The ship had a lot of mass.

hen he saw the
QO B The ship had too much force.
O ¢ The ship was moving very f
O b The ship was acted on

with the smallest force
hed with the biggest force
shed with the smallest force
pushed with the biggest force

O A things with the
QO B things with th
O ¢ things with
O b things wit,

st ma

e the sentences. Two words will be left over.

2. Write a word in

t m
u

balanced nbalanced friction

direction gravity mass

a) is a measure of the amount of stuff in something.

b) ething is acted on by an unbalanced force, it will speed up, slow down, or
change

¢) A netforce of zero is the same as a(n) force.

d) Falling objects speed up because they are acted on by an unbalanced force. The
main part of this unbalanced force is
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v

n the last two sections we saw 2
that we can add together ., l
BEr

forces to get the net force
acting on something. If the net force is
anything but zero, it is an unbalanced
force. An unbalanced force changes
the motion of the thing it acts on. An :
unbalanced force can make an object ‘

go faster or slower, or it changes the

thing’s direction. »

Greater unbalanced forces cause .

greater changes in motion. This makes sense ), you think about things on which you
exert force. The harder you push on the paedals of a bicycle, the more it speeds up. The
harder you throw a ball the faster it

We need to know one other thin ow much a force will change the motion

of something. That thing is cal ass is a measure of how much matteris in
something. Matteris a scie\ at means about the same as the word “stuff.”
I

The more mass a thing a force will change its motion. A brick has more

mass than an empty fi
force. The brick w p less than the can because it has more mass.

pose you kicked a can and a brick with the same
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Answer the questions in complete sentences.

3. Aforce acts on an object and makes it move faster. How doe e of the force affect
how much the object speeds up?

4. A force acts on an object and makes it move fast t ass of the object
affect how much the object speeds up? :
Extension & Application o
5. This man is about to shoot an arrow alm@ss str N the air. Think

1.
about the forces on the arro mass of t and how they will
affect the motion of the arro j 4 ourfnotebook, answer

these questions about Tr@ par, ow’s flight. i

a) How will the moti rr N hen the man lets go of the bow string?
(Will'it accelera @ rate, or e at a steady speed?)

b) How will thega > ts change in motion?

¢) Whatisthe m rce e arrow just after the man lets go of the bow

string?
d) Inwl

does e act?

e) How otion of the arrow change after it leaves the bow?

f) Whatist ain force acting on the arrow after it leaves the bow?

9) What other force is acting on the arrow?

h) What are the directions of these two forces?

i) How will the motion of the arrow change after it reaches its highest point?
j)  What will be the main force acting on the arrow after the high point?

k) What other force will be acting on the arrow after this point?

) What are the directions of these two forces?
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Activity One

The Force of Friction g Crossword Puzzle!

Learn about the force of friction between different
FOR THIS ACTIVITY, you will need:
. . 1. Ifit’s not the north pole
A wooden board about two feet long and six or e i s wide

it must be the
A yard stick, meter stick, or measuring tape pole
Tope . It's what makes you fall

. What scientists call
Sandpaper “SUft”
Several of the following:

. The kind of force
[A block of wood A sheet of pa A brick ]
e

Across

between electrical
An ice cube A flat ston

charges
. The kind of motion
Something made of plastic Any other fi iects with different kinds of with increasing speed
surfaces that are small enough to fit

. This kind of charge is

STEPS: marked with a minus
: \ \ \ sign

1. On a blank piece of paper, make a ta with three columns like this: ‘

. It can pick up aniron
Surface 1 Height of Board nail

. The force of Earth’s
gravity pulling on you
. Place any one of the objg 'Ne board, near one end.

is your
. Slowly raise the end of 1 nearest the object until the objects starts
to slide down the board.

. Measure the heigh w‘h you raised the board. B n
. Write the results in e. For example if you tried the stone first, you 2. What a net forca is If It1
e board), “stone”, and the height of the board
when the sto d to slide. . The opposite of rePlilsion
It is importa erstand that the higher you must raise the board to  he kind of motion
make the ove, the greateris the force of friction between the decreasing speed
object a ard. . Push away
. Try as binations as you can. Try taping different materials to 9. Something all matter has
the bo paper, carpet, or sandpaper. You could also tape different . Gravity can a force at a
m ia the brick or block of wood. Try smoothing the surface of the distance
e block of wood with the sand paper to see if that makes a . Combining all the forces acting on
nce. something gives the force
Writ list of things you learned about surfaces and the force of friction.
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Comprehension Quiz

First law of motion:
. Circl® the word True if the statement is true. (Circl® the word Q.

An object at rest remains at rest, and
an object in motion continues to
move in a straight line with a constant

speed unless an unbalanced force
acts upon it.

False if it is false.

1. Aforceis apush or a pull.
True False

2. Airresistance is a force that acts at a distance.
True False

3. Gravity repels, but it does not attract.
True False

4. Friction is a contact force.
True False

5. Combining the forces acting on an obj
True False

6. The more mass a thing has, the mo O il change its motion.
True False
7. The north pole of a magnet wi r d

to the south pole of another magnet.

Air foil

net force. econd law of motion:
The acceleration of an
object equals the net
force on that object
divided by its mass.

a=F/m or F=ma

11
» True False
PartB By
Put a check mark (v) ne swer that is most correct. Jet Engine
1. Which of these is
A energy
QO B friction
O ¢ mass
O b work
. Which is the fo A
O a gravity ot ere is an equal
8 2 ff{C’f'Of‘T gy BN reaction force in the
air resistance

D magnetic force opposite direction.
. Which is true of any object acted on by an unbalanced force?

QO A ltisnot moving.

QO B lIts net force is zero.

QO ¢ Itsmotionis changing.

O b Itis moving at a steady speed.

of atiraction between the masses of any two objects?

SUBTOTAL: /10
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Force and Mass

Answer the questions in complete sentences.

3. A force acts on an object and makes it move faster. How does the size of the force affect
how much the object speeds up? E | 3. | . Answers willvary | 2. |

et - The greater the speed

_ Answers will vary. = of rising or sinking, the

: more the object will speed ! : greater the net force.
: . Closest fo being

: The greater the force, the

Across:
1. south

L up.

4. A force acts on an object and makes it move faster. How does the mass of the object : : balanced on the egg
affect how much the object speeds up? i : :

. gravity

. matter
. The greater the mass, the

' less the object will speed up. * “

. . . f : Yes, weight is different
Extension & Application | | : : in the water.
: : : Buoyant force is
: “ : : weight in air minus
5. This man is about to shoot an arrow almost straight up info the air. Think : e | ; : weight in wafer.
about the forces on the arrow, the mass of the arrow, and how they will rate
affect the motion of the arrow during its flight. In your notelbbook, answer | } b) 1S greater the mass the :

these questions about the different parts of the arrow’s flight. less It will accelerate

' ¢) force of the bowstring “

d) upward
How WI|| the motion of the arrow chonge when the man lets go of the bow string? ' :'(\]/:? * ioslfce X n: raffect . weight

S’rrlng’? . aftraction
d) In which direction does the force act? i) accelerate :
e) How will the motion of the arrow change after it leaves the bow? ! b gravity : @) No
f) Whatis the main force acting on the arrow after it leaves the bow? | ko ai resistance b) No
g) What other force is acting on the arrow?  I) gravity - down, : :
h) What are the directions of these two forces? | air resistance - up ; ONo : Magnet has more
i) How will the moftion of the arrow change after it reaches its highest point? ' :éﬂglggezogﬁogj the
i)  What will be the main force acting on the arrow after the high point?

buoyonT force of air.)
k) What other force will be acting on the arrow after this point? | :

) What are the directions of these two forces?
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. electrostatic

. Qacceleration

negative

magnet

. deceleration

repel
mMass
. exert

net






