__JEWM.T 1T

WHlaggtiion

":-E-'.[Tl".'l.':l.';ﬁ"r
elwtiguginac
Ll

el ldinabanggen

eiflinaduion
ARARAETRR

il o cliegyre
S TN
JUNE

offuatleh o olfuned da

Mukiony G
HIHT

JULY
olfiantigs of offucdilided

AUGUST

M{r:%f}fﬁmrw?mmm
Jate da o

: -SEFTEHHEH"""

elfuduginelon

IDECEMBER!
offuadempnon

Republic of the Philippines
Department of Education

nal Office IX, Zamboanga Peninsula

P
Lt P oot
an af ?mr‘rlﬁhh

SCIENCE

Quarter 3 - Module 1
Effects of Friction on the
Movement of Objects

3'0 o

1

-

Name of Learner:
Grade & Section:

Name of School:




Science — Grade 6

Support Material for Independent Learning Engagement (SMILE)

Quarter 3 — Module 1: Effects of Friction on the Movement of Objects
First Edition, 2021

Republic Act 8293, section 176 states that: No copyright shall subsist in any work of
the Government of the Philippines. However, prior approval of the government agency or office
wherein the work is created shall be necessary for exploitation of such work for profit. Such
agency or office may, among other things, impose as a condition the payment of royalties.

Borrowed materials (i.e., songs, stories, poems, pictures, photos, brand names,
trademarks, etc.) included in this module are owned by their respective copyright holders.
Every effort has been exerted to locate and seek permission to use these materials from their
respective copyright owners. The publisher and authors do not represent nor claim ownership
over them.

Development Team of the Module

Writers: Mark Benson M. Bafiega

Editor/Reviewer: Cherry Mae B. Eltanal

Layout Artist: Rose Marie Crez H. Apilan

Management Team: Virgilio P. Batan Jr.  -Schools Division Superintendent
Lourma . Poculan  -Asst. Schools Division Superintendent
Amelinda D. Montero -Chief Education Supervisor, CID
Nur N. Hussien -Chief Education Supervisor, SGOD
Ronillo S. Yarag -Education Program Supervisor, LRMS
Edgardo S. Cabalida -Public Schools District Supervisor
Leo Martinno O. Alejo -Project Development Officer Il, LRMS
Janette A. Zamoras - Public Schools District Supervisor
Lyn A. Carpio -School Principal

Printed in the Philippines by

Department of Education — Region IX — Dipolog City Schools Division

Office Address: Purok Farmers, Olingan, Dipolog City
Zamboanga del Norte, 7100
Telefax: (065) 212-6986 and (065) 212-5818

E-mail Address: dipolog.city@deped.gov.ph



mailto:dipolog.city@deped.gov.ph

Effects of Friction on the
Movements of Objects

g;) What | Need to Know

In this module, you will learn to infer how friction affects movements
of different objects. (S6FE-Illa-c-1)
Specifically, you are expected to:
1. Define friction.
2. Identify the different types of friction.
3. Explain how the different types of friction affect the movement
of different objects.

What’s In

In the previous grade, you learned about force and the different kinds
of forces that affect the motion of objects. Let us find out how well you can
recall the things you have learned by answering the exercises below.

Directions: Read each question carefully. Write your answer on the blank
before each item.

1. Roger pulls a rope attached to a stationary box. The box begins to move.
Which of the following was exerted on the box that makes it
move?

A. force B. speed C. velocity D. distance

2. Force applied on an object can

I. change the amount of matter contained in an
object

II. start an object moving

III. speed up or slow down a moving object

IV. change the shape or size of an object

A. T only B. II and III C.land IV D. II, III, and IV

3. Which of the following objects can be moved through the force of the wind
as it blows on a fine weather?

A. dump truck B. hanging clothes C. building D. table
1




4. In the game tug-of-war as shown below, what will most likely happen if

there is unequal number of members in each team participating in the
game?
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A. The team with three members will have a stronger pull than the boy
at the opposite side.

B. The boy at the right will have a stronger pull than the other team
with three members.

C. Each team will exert equal opposite forces.
D. The opposing forces of each team will cut the rope.

5. In which situation(s) is/are the forces on the objects balanced?

[. a notebook resting on a table

II. a rolling ball slowing down

[II. a mango fruit falling from the tree
IV. a parked car starting to run

A. T only B. IV only C.Iand III D. I, III, and IV

6. Which of the following situation shows that objects move through the force
of water?

A. twigs and branches from trees growing along the riverside reached
to the sea

B. a strong typhoon uprooted the big trees in the hills

C. ripe mango fruits fall off from the mango tree

D. girl pushing the cart in a grocery store

7. When you place a magnet near the thumbtacks and needles, the
thumbtacks and needles begin to move in the direction of the magnet until
they are attracted to it. Why does this happen?

A. The magnet’s opposite poles are attracted to each other.

B. The magnet has the same properties to the thumbtacks and
needles.

C. The magnet, thumbtacks and needles’ metallic properties made
them repel.

D.

Magnetic force causes the magnet’s attraction to iron-containing
materials.

8. The pile of books on the table fall to the floor as Joshua accidentally hits
the table while running after her younger sister inside the house. Which
of the following causes the movement of the table and the books?

2



A. force of Joshua’s sister C. gravitational force of the Earth
B. force of Joshua towards the table D. air resistance

9. A nail is attracted to a magnet. What force is responsible for this

attraction?
A. electrical force C. magnetic force
B. gravitational force D. nuclear force

10. Which of the following statements is TRUE about forces and motion of
objects?

A. Forces acting on moving objects can either move them faster or slower.

B. The change in position of objects can be observed without a reference
point.

C. Forces acting towards the direction of motion slows down the moving
object.

D. Greater forces applied on an object slows down its movement.
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Are you fond of playing different games in your vacant time? Do you enjoy
sliding or skating in the playground as shown in the picture above? Did you have
any difficulty in playing such games? Are your experiences in such activities the
same in different places or surfaces?

When you walk, run, play and move from one place to another, there are
certain forces that affect your rate of motion. Such forces have varying effects as they
act on objects on different surfaces.

In the pictures above, you have noticed that the moving bodies are in direct
contact with the surfaces of an area where they are moving. Contact force is
responsible for most of the interactions we experience in daily life. Pushing a cart
filled with goods or products in a grocery store, pulling a carabao while plowing the
ricefield, pushing a wheelbarrow filled with weeds removed from the garden on the
muddy path towards the compost pit, transferring the location of chairs and tables
in the classroom or at home, writing your name with a pen, or picking up a textbook
from the table are all examples of daily activities that make use of contact forces.
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In this lesson, you will investigate further on a contact force that affects the
movement of objects. In the examples enumerated, friction plays a great role on why
the rate of motion of objects vary in rough and smooth surfaces.

Friction is the energy generated when two surfaces rub each other or objects
have physical interaction with each other. Since two or more surfaces are in contact
with each other, activities affected by frictional force often produce heat, especially if
it is done continuously or for a longer period of time. Try rubbing your hands together
and place your palms on your neck. How do you feel? Do you feel warm?

e \What is it

anplied force

direction of motion

friction
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Friction is a force that acts between two surfaces or objects that are moving
or trying to move across each other. For example, when you try to bike on a rocky
road, greater friction makes it more difficult to move the bicycle at a faster rate since
it acts opposite to the direction of movement of the bicycle. As a result, the movement
of the bicycle slows down even if the biker applies the same amount of force as she
strikes the pedals forward.

All surfaces create friction on an object moving across them in direct contact.
Rough surfaces produce more friction than smooth surfaces. Hence, objects tend to
move faster as they get in contact with smooth surfaces where there is less friction.

Types of Friction:

1. static friction - This exists between a stationary object or object at rest and
the surface on which it is resting. It prevents the object from moving against
the surface or changing its original position.

4
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In the illustration shown in the previous page, static friction prevents
the book in falling from the table. If you want to move the book from its original
position, you need to overcome the static friction acting between the book and
the table on where it is placed.

2. sliding friction - This occurs between two objects as they slide against each
other. It is also known as kinetic friction. It is weaker than static friction. Writing
with a pencil or pen on a piece of paper or notebook, a toy car sliding on an
inclined desk, pushing a table on the floor and pulling a loaded box on the
pathway are just few of the examples where sliding friction affects the movement
of objects.
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3. rolling friction- This acts on objects when they are rolling over a surface. It is
much weaker than sliding friction or static friction. This explains why most
forms of ground transportation use wheels, including bicycles, cars, 4-wheelers,
roller skates, scooters, and skateboards. This is evident in activities which
involve moving objects with wheels or those that have circular or spherical
shapes which can roll on surfaces such as skateboards moving on a cemented
pathway, rolling a ball on a hill or slope, running a car on the road and pushing
a grocery cart in the mall.

gograph.com

Look at the moving car traveling on the road as shown in the picture.
Rolling friction generated between the car tires and the road as they continually
get in contact will keep acting in opposite direction to the movement of the car,
maintaining a speed that the driver desires. When the driver wants to stop the
car, he or she steps on the brakes. The brakes apply force on the tires, causing
friction to slow down and stop the motion of the tires.

4. fluid friction- This type of friction acts on objects moving through a fluid.
A fluid is a substance that can flow and take the shape of its container. Fluids
include liquids and gases.
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Have you tried pushing your open hand through the water in a tub or
in a pail of water? Can you feel the resistance of the water against your hand as
you splash the water in its container?

How about playing a paper boat in a basin of water? Can you feel the
resistance of the water against your hand as you splash the water to move your
paper boat at a distance? The same is true when you paddle the boat along the
river or sea. The waves or current of water due to fluid friction also exert force
that is opposite to the direction of the movement of the boat. Hence, friction
slows down the movement of objects until it stops at a certain distance or
location.

Look at the skydiver in the figure below. He’s falling towards the ground
with a parachute. Resistance of the air against the parachute slows his descent.
The faster or larger a moving object is, the greater is the fluid friction resisting
its motion. That’s why there is greater air resistance against the parachute than
the skydiver’s body.

file:///C:/Users/ HPWIN1~1/AppData/Local/ Temp/ Rar$DI66.624/ Investigating%20Friction%20Activity. pdf
Air resistance causing fluid friction acts in opposite direction
to the downward motion of the parachute.

What’s More

Study the given situation in each item. Identify the type of friction
acting on the object or body in motion or at rest. Write either static friction,
sliding friction, rolling friction or fluid friction on the blank before each
item.

a car parked in a vacant lot

. a boy sliding on a smooth and slippery floor

. biking on a cemented road

. several clothes piled inside the cabinet

. ships traveling on the ocean

. plates placed on a dish rack

. a flat iron being pressed on dry clothes

. a girl removing the dirt on the floor using a broom
. an airplane traveling across the sky

0. Kyle uses crayons to apply colors to his drawing.
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@ What | Have Learned
s
Directions: Fill in the blank with the appropriate word or phrase that completes the

meaning of each sentence in the given paragraphs. Select your answer in
the list inside the box below.

sliding friction smooth static friction
rough friction opposite
fluid friction gravity rolling friction
1) is the energy generated when two surfaces rub each other or
objects have physical interaction with each other. When two or more objects move
while in contact with each other, frictional force acts in the 2) direction

to the force exerted by the moving body. Hence, it slows down or stops the movement
of objects.

All surfaces create friction on an object moving across them in direct contact.
3) surfaces produce more friction than 4) surfaces. Hence, objects
tend to move faster as they get in contact with smooth surfaces where there is less
friction.

There are four types of friction that affect the movement of objects such as 5)
, ©) , ) and 8§)

»What | Can Do

Directions: Study the picture in each item. Then answer the question that follows.

playground slide What type of surface is commonly observed in a
f playground slide- rough or smooth? How does friction
ey acting on such type of surface affect the movement of a
child sliding on it?

How does a pair of light rubber shoes help a runner run
fast on a race track? Explain how friction between the
shoe spikes and the ground affect the movement of the
runner?




Direction: Encircle the letter of the correct answer.

1. Which type of friction occurs when an object moves through a liquid or gas?
A. sliding B. static C. fluid D. rolling

2. Which of the following refers to the energy generated when two surfaces
rub each other or objects have physical interaction with each other?
A. gravity B. friction C. motion D. reaction

3. What kind of friction is observed when the wheels on a bicycle roll against
the surface of a cemented road?

A. static friction C. rolling friction
B. sliding friction D. fluid friction

When you want to move an object, you must overcome the static friction.

4. Based on the idea presented above, static friction acts between the object
and the .

wind that blows the object away
surface on which the object is resting
distance where the object has moved
gravity that pulls the object downward

Cowe

5. The following situations describe how friction affects motion EXCEPT ___.

A. Static friction prevents a notebook placed on the table from falling on
the floor.

B. Sliding friction occurs between the tip of the ballpen and the surface
of the paper as a person keeps writing notes.

C. Rolling friction affects the movement of a motorcycle as it runs along
a rocky road.

D. Fluid friction acts toward the direction of motion.

6. The ball rolled on the grassy surface of the park and suddenly stopped.
How does friction affect the motion of the ball?

A. Friction slows down the rolling of the ball and prevents the ball to
move farther.

B. Friction opposes the direction of the ball to change its direction.

C. Friction decreases the time of the ball to take farther distance.

D. Friction affects the ability of the ball to take more rolling.



7. A boat sailing on the sea slows down. What kind of friction is acting on it?

A. static friction C. fluid friction
B. rolling friction D. sliding friction

8. On which surface does a car run faster? Why?

A. rough surface because it has less friction

B. rough surface because it has much friction
C. smooth surface because it has less friction
D. smooth surface because it has much friction

9. Why is it easy to slip when there is water on a smooth floor?

A. Water reduces the friction between your feet and the floor.

B. The friction between your feet and the floor changes from kinetic
static friction.

C. The water increases the friction between your feet and the floor.

D. The friction between your feet and the floor is lost.

10. What is the direction of the frictional force that acts on an object moving
to the right?
A. upward B. downward C. to the right D. to the left

xat Additional Activities

Draw about a situation or activity wherein one (1) of the four types of
friction affect the motion of object(s). Then, write at least 2 sentences that
indicate the type of friction that is evident in the activity and explain how
friction affect the motion of object(s) shown. Do it on a long sheet of bond

paper.

The following rubric will be used for rating the output.

Very Good Good Poor

Criteria
(3pts.) (2pts.) (1pt)

1. content and clarity of ideas
presented in the sentences
2. creativity in the drawing

3. cleanliness/neatness of
work




Answer Key
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