
FACTORS OF MOTION 
 
Gravity always affects motion.  It is the constant pull of gravitational force.  

But other factors affect motion.  What are they? 

 

SPEED 

Speed is how fast things move in a 

fixed time.  Speed is a unit of distance 

that is divided by a unit of time.  A car 

traveling 50 miles per hour, or MPH, is 

driving much slower than a car that travels 50 miles in 30 minutes.  But 

what if the speedometer on the car were broken?  The average speed can 

be known by dividing the distance traveled by the time traveled.  

 

This is the formula for computing speed; 

 

VELOCITY 
Velocity is the speed of something and its direction.  When a marble rolls 

downhill, speed increases because of gravity until it reaches a flat plane.  

With no interference from gravity the marbles speed is then constant; it 

neither speeds up nor slows down.  But the moment the marble begins its 

ascent, it slows.  Direction determines speed. 

 
 
 
 
 
  



Velocity is measured just as speed is measured; miles per hour.  But 

velocity measurements include direction.  Moving objects do not slow until 

the forces operating the movement change. 

 

Engineers need to know how fast, or slow, an 

invention moves based on the direction traveled. 

Train engines designed to travel across the flat 

plains of the United States could not consistently 

climb the Rocky Mountains without breakdowns 

and costly engine repairs. If direction affects 

speed, velocity will need to be known.  

 

FORCE 
Force can also determine motion.  A car traveling on a flat road stays at a 

constant speed as long as the same force is applied to the gas pedal.  If 

the car comes to a hill but energy is not increased, the car will slow.  

Energy affects speed if the direction changes.  More force on the gas pedal 

means more converted energy from gasoline is needed to overcome 

gravity. 

 
 
 
 
 
 
 
 
 
 
 
  



This bob, or wrecking ball, is a 

pendulum design.  The faster 

the mechanical arm swings the 

heavy bob, the more force is 

available to knock down the 

building. 

 
 

RESISTANCE 
When we play tug of war, if both sides are pulling equally on a rope the 

rope doesn’t move.  But if players on one side tire, the force on the rope 

becomes unequal and the rope begins to move.  This kinetic force will 

overcome the rope’s inertia.  Remember, inertia is the rope’s resistance to 

any change in its motion.  The rope only moved because the force used 

against it changed.  A change in motion requires motion.  

 

 

 

 

 

  



MASS 

Mass affects motion.  Something with more mass, like a brick, requires 

more effort to move than something with less mass, like a pencil.  We can 

easily pull an empty wagon, but what happens if our dog needs a ride?  

More energy, or force, is needed to 

pull the wagon.    If force is stopped, 

the wagon will stop moving because 

nothing is acting against its inertia, 

the state of being still.  

 

FRICTION 

Friction is a force that can slow or stop motion.  Friction from the ground 

made the wagon stop.  The ground has grass, dirt, pebbles, sticks, and 

other objects pushing against the wheels.  Land is rough and uneven, with 

small dips and hills.  Friction slows motion requiring more force to pull 

heavy loads.  

 

 

 

 

 

 

 

 

  



But if the wagon is empty with little mass pulling against gravity, the wagon 

would be easier to pull even over rough land.  And if the ground were 

smooth concrete, even less effort would be required still as wheels roll 

easily on smooth surfaces.   

Think of an empty box that’s easy to push across a desk with one finger.  

The same box filled with rocks would probably need a whole hand to push 

it even though the surface of the desk did not change.  Added mass 

pushing against the desk top required more force to move the heavy box.  

 

Mass and surface affect the 

friction between objects.  That’s 

why a body with more mass will 

slide down a Slip ‘N Slide® 

faster than a body with less 

mass.  But the surface also 

matters.  If the slide were dry, no 

one could slide.  The plastic 

would stick to the skin.  Friction 

slows motion.  But add a variable such as water and it completely changes 

the property of the plastic making it slick enough to slide any size mass.    



PHYSICAL PROPERTIES  
 
Everything is made of something.  The materials to produce it are the 

object’s physical properties. 

 

A desk is manufactured from wood.  Wood is 

the desk’s physical property.  If the desk has a 

laminated top, the physical properties of the 

desk are wood and polyethylene, a type of 

laminate.  If the desk has a metal drawer or 

legs, the physical properties are wood, 

polyethylene, and metal.   

 

Weight, appearances, or surface textures such as smooth, rough, rocky, or 

slick, are also physical properties.  

 

How Am I Moving? Activity 1  

 

For a still object to move force must be applied.  But the moving speed will 

always be determined by the object’s weight and the friction of the traveled 

surface.  If there is no surface friction and the traveling plane slopes 

downward, the object will slide unchecked.  To produce equilibrium, some 

type of force above the object must be applied.  Too much force will pull 

the object uphill; too little and it will slide.  Friction on the surface will also 

affect speed because friction always opposes movement.  But what if the 

object needs to travel uphill?    



Which would be easier?  Lifting a 100 pound weight 20 meters or pulling it 

up an inclined plane?  Pulling the object up an inclined plane!  Inclined 

means tilted, and a plane is anything flat.  Inclined planes help move 

objects to different vertical heights by reducing their effective weight.  It is 

supposed inclined planes were employed to move the massive stone 

blocks used to build the pyramids! 

 

An engine’s power moves vehicles up a mountain; 

roads are designed to decrease the amount of 

force needed.  A gradual increase in road 

elevation allows vehicles to use less energy 

than if the road were built straight up.  This is an 

example of an inclined plane.   

 

Engineers are always searching for ways to make everyday tasks easier 

using the principles of simple machines.  Simple machines use pulleys, 

levers, and inclined planes to make work easier.  An inclined plane is a 

simple machine.  Inclined planes can be seen in roadways, ladders, stairs, 

roller coasters, slides, and skateboard ramps.  Even bathtubs are an 

example of an inclined plane!  Can the variables of motion, friction, and 

mass be tested using an inclined plane?  Investigate! 

 

 

 

 

 

  



Student Instructions: 

When objects are pulled up an inclined plane, a sizeable amount of the 

object’s total weight rests on the ramp while the remaining load is 

supported by the person pulling.  The difference in these two amounts 

depends on the angle of the ramp.  The steeper the incline, the more 

weight must be supported by the person pulling.  Study the picture.   

 

The “W” represents the entire weight of the object.  The “Wr” 

represents the weight supported by the ramp while the “Wx” is the 

weight actually pulled by the person. 

 

Lab 1 Equilibrium 

1. Set the inclined plane on a level surface.  Loosen the clamp and adjust 

the incline to the chosen degree.  

2. Set the Hall’s carriage on the inclined plane.   

3. Attach a string from the carriage over the pulley and secure the other 

end to the weight pan.  Add weights until the carriage stays in the center 

of the plane; moving neither uphill nor down.  



4. As the angle of the plane increases, add weights to the pan.  When the 

carriage remains stationary in the center of the inclined plane, the 

amount of weight needed for stability determines the equilibrium 

conditions for each angle.  Record weight needed to overcome inertia 

with the different degree variables.  

Equilibrium Table 

 

 

 

5. Remove the carriage from the plane and tape sandpaper onto the 

surface.  Repeat steps 1 through 4.  Record weight needed to overcome 

inertia with the different degree variables. 

Degrees 

Grams of Weight Needed for 

Equilibrium with Friction 

Surface 

20°  

30°  

40°  

 

  

Degrees 
Grams of Weight Needed for 

Equilibrium 

20°  

30°  

40°  



6. Remove the carriage from the plane and add a thin layer of oil to the 

surface.  Repeat steps 1 through 4.  Record weight needed to overcome 

inertia with the different degree variables.  When through, clean oil from 

plane completely. 

Degrees 
Grams of Weight Needed for 

Equilibrium with Oiled Surface 

20°  

30°  

40°  

 
 
 
 

How Do I Move?  
 
Using information from the charts, answer questions. 
 
1. Which surface provided the least friction?       

2. Which of the surfaces had the most friction?       

3. Why?             

              

4. What force pulls the object down the ramp?       

  



5. What two forces kept the object from moving until the angle was steep 

enough?             

6. Was there a difference in the speed of the object once the surface 

variable had changed by adding oil?        

7. Did the carriage slide more easily than it did before the oil was added?  

              

8. What are the different variables involved in the experiment?    

              

9. What are other variables that could be added to affect the motion of 

the carriage?            

10. Would the carriage move if the plane were not inclined?     

11. What two factors affect the motion between two objects?    

               



Lab 2 Weight and Force 
 
1. Set the inclined plane on a level surface.  To adjust the incline plane to 

the chosen degree, loosen the clamp.  

2. Weigh the metal plate and record in chart below. 

 

Metal Plate  

 

3. Set the metal plate in the center of the plane.  If the plate slides, add 

weights to the surface of the plate until it stays in the center.  Attach a 

string from the plate over the pulley securing the other end to the weight 

pan.   

4. Adjust degree mark on the plane.  As the angle of the plane increases, 

add weights to the pan.  When the plate remains stationary in the 

center of the inclined plane, the amount of weight needed for stability 

determines the equilibrium conditions for each angle.   

 

Degrees 
Grams of Weight Needed for 

Equilibrium 

20°  

30°  

40°  

  



7. Remove the metal plate from the plane and tape sandpaper onto the 

surface.  Repeat steps 1 through 4. 

Degrees 

Grams of Weight Needed for 

Equilibrium with Friction 

Surface 

20°  

30°  

40°  

8. Remove the metal plate from the plane and add a thin layer of oil to the 

surface.  Repeat steps 1 through 4.  When through, clean oil from plane 

completely. 

Degrees 

Grams of Weight Needed for 

Equilibrium with Oiled 

Surface 

20°  

30°  

40°  

9. Was more force required to move the metal plate when angle of the 

plane increased?    

10. Why?             

               



Make Me True  

 

Circle the answers to the questions.  

 

1. This describes how fast an object is moving. 

a. Friction 

b. Force 

c. Energy 

d. Speed 

2. The two states of energy are __________ and ____________. (Circle 

two) 

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

3. The energy of motion is called ______________ energy. 

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

4. Stored energy is called __________ energy. 

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

  



5. Any push or pull causing an object to move, stop, or change speed.  

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

6. What causes a greater change in motion? 

a. greater mass 

b. greater force 

c. less mass 

d. less force 

7. What determines velocity? 

a. greater mass 

b. speed and direction 

c. gravity 

d. force and direction 

8. Friction causes_______________. 

a. Heat 

b. Cold 

c. Diamonds 

d. Force 

9. The resistance to motion is called ________________. 

a. Heat 

b. Cold 

c. Diamonds 

d. Inertia 

  



10.  Unless acted on by a ______________, objects in motion tend to stay 

in motion and objects at rest tend to stay at rest. 

a. Heat 

b. Cold 

c. Diamonds 

d. Force 

 
 
 
 
 
 

But What Do I Mean? 

 

Draw a line from the word or words to the correct definition. 

1. Stationary    Motion that is relative to the observer 

2. Relative motion   Point of personal view or vision  

3. Fixed position   Firmly placed and attached 

4. Frame of Reference   Not moving, still 

 
 
 

Did you know? 

 

A duck cannot walk without bobbing its head! 

 

And that’s a science fact! 

 
 



TEACHER TEXTBOOK 

FACTORS OF MOTION 
Gravity always affects motion.  It is the constant pull of gravitational force.  But other factors 

affect motion.  What are they? 

 

SPEED 

Speed is how fast things move in a fixed time.  Speed is a unit of 

distance that is divided by a unit of time.  A car traveling 50 miles per 

hour, or MPH, is driving much slower than a car that travels 50 miles 

in 30 minutes.  But what if the speedometer on the car were broken?  

The average speed can be known by dividing the distance traveled by the time traveled.  

 

This is the formula for computing speed; 

 

 

 

VELOCITY 

Velocity is the speed of something and its direction.  When a marble rolls downhill, speed 

increases because of gravity until it reaches a flat plane.  With no interference from gravity, the 

marbles speed is then constant; it neither speeds up nor slows down.  But the moment the 

marble begins its ascent, it slows.  Direction determines speed. 

 

Velocity is measured just as speed is measured; miles per hour.  But velocity measurements 

include direction.  Moving objects do not slow until the forces operating the movement change. 

 

Engineers need to know how fast, or slow, an invention moves based on 

the direction traveled.  Train engines designed to travel across the flat 

plains of the United States could not consistently climb the Rocky 

Mountains without breakdowns and costly engine repairs.  If direction 

affects speed, velocity will need to be known.  

  



FORCE 

Force can also determine motion.  A car traveling on a flat road will stays at a constant speed 

as long as the same force is applied to the gas pedal.  If the car comes to a hill but energy is not 

increased, the car will slow.  Energy affects speed if the direction changes.  The amount of force 

on the pedal affects speed if the direction changes.  More force on the gas pedal means more 

converted energy from gasoline is needed to overcome gravity. 

 

This bob, or wrecking ball, is a pendulum design.  The faster the 

mechanical arm swings the heavy bob, the more force is available 

to knock down the building. 

 

 

RESISTANCE 

When we play tug of war, if both sides are pulling equally on a rope, the rope doesn’t move.  

But if players on one side tire, the force on the rope becomes unequal so the rope begins to 

move.  This kinetic force will overcome the rope’s inertia.  Remember, inertia is the rope’s 

resistance to any change in its motion.  The rope only moved because the force used 

against it changed.  A change in motion requires motion.  

MASS 

Mass affects motion.  Something with more mass, like a 

brick, requires more effort to move than something with less 

mass, like a pencil.  We can easily pull an empty wagon, but 

what happens if our dog needs a ride?  More energy, or 

force, is needed to pull the wagon.   If force is stopped, the 

wagon will stop moving because nothing is acting against 

its inertia, the state of being still.   



FRICTION 

Friction is a force that can slow or stop motion.  Friction 

from the ground made the wagon stop.  The ground has 

grass, dirt, pebbles, sticks, and other objects pushing against 

the wheels.  Land is rough and uneven, with small dips and 

hills.  Friction slows motion requiring more force to pull heavy 

loads.  

 

But if the wagon is empty with little mass pulling against gravity, the wagon would be 

easier to pull even over rough land.  And if the ground were smooth concrete, even less effort 

would be required as wheels roll easily on smooth surfaces.   

 

Think of an empty box that’s easy to push across a desk with one finger.  The same box filled 

with rocks would probably need a whole hand to push it across even though the surface of the 

desk did not change.  Added mass pushing against the desk top required more force to move 

the heavy box.  

 

Mass and surface affect the friction between objects.  That’s why a 

body with more mass will slide down a Slip ‘N Slide® faster than a 

body with less mass.  But the surface also matters. If the slide were 

dry, no one could slide.  The plastic would stick to the skin.  Friction 

slows motion.  But add a variable such as water and it completely 

changes the property of the plastic making it slick enough to slide 

any size mass.   

 

PHYSICAL PROPERTIES  

Everything is made of something.  The materials to produce it are the object’s physical 

properties. 

 

A desk is manufactured from wood.  Wood is the desk’s physical property.  If the 

desk has a laminated top, the physical properties of the desk are wood and 

polyethylene, a type of laminate.  If the desk has a metal drawer or legs, the 

physical properties are wood, polyethylene, and metal.  

 

Weight, appearances, or surface textures such as smooth, rough, rocky, or slick, are also 

physical properties. 

  



How Am I Moving? Activity 1  
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For a still object to move force must be applied.  But the moving speed will always be 

determined by the object’s weight and the friction of the traveled surface.  If there is no surface 

friction and the traveling plane slopes downward, the object will slide unchecked.  To produce 

equilibrium, some type of force above the object must be applied.  Too much force will pull the 

object uphill; too little and it will slide.  Friction on the surface will also affect speed because 

friction always opposes movement.  But what if the object needs to travel uphill?   

 

Which would be easier?  Lifting a 100 pound weight 20 meters or pulling it up an inclined 

plane?  Pulling the object up an inclined plane!  Inclined means tilted, and a plane is anything 

flat.  Inclined planes help move objects to different vertical heights by reducing their effective 

weight.  It is supposed inclined planes were employed to move the massive stone blocks used 

to build the pyramids! 

 

An engine’s power moves vehicles up a mountain; roads are 

designed to decrease the amount of force needed.  A gradual 

increase in road elevation allows vehicles to use less energy than 

if the road were built straight up.  This is an example of an inclined 

plane.   

 

Engineers are always searching for ways to make everyday tasks easier using the principles of 

simple machines.  Simple machines use pulleys, levers, and inclined planes to make work 

easier.  An inclined plane is a simple machine.  Inclined planes can be seen in roadways, 

ladders, stairs, roller coasters, slides, and skateboard ramps.  Even bathtubs are an example of 

an inclined plane!  Can the variables of motion, friction, and mass be tested using an inclined 

plane?  Investigate! 

 

 
  



 

 

 

 

 

 

 

TEACHER’S NOTE:  Note chart is not included in Teacher Book. 

 

Student Instructions: 

When objects are pulled up an inclined plane, a sizeable amount of the object’s total weight 

rests on the ramp while the remaining load is supported by the person pulling.  The difference in 

these two amounts depends on the angle of the ramp.  The steeper the incline, the more weight 

must be supported by the person pulling.  Study the picture.   

 

The “W” represents the entire weight of the object.  The “Wr” represents the weight 

supported by the ramp while the “Wx” is the weight actually pulled by the person. 

 

 

 

 

 

Lab 1 Equilibrium 

1. Set the inclined plane on a level surface.  Loosen the clamp and adjust the incline to the 
chosen degree.  

2. Set the Hall’s carriage on the inclined plane.   
3. Attach a string from the carriage over the pulley and secure the other end to the weight pan.  

Add weights until the carriage stays in the center of the plane; moving neither uphill nor 
down. 

4. As the angle of the plane increases, add weights to the pan.  When the carriage remains 
stationary in the center of the inclined plane, the amount of weight needed for stability 
determines the equilibrium conditions for each angle.  Record weight needed to overcome 
inertia with the different degree variables.   

Teacher Materials: 

 INCLINED PLANE SET 

 WEIGHTS 

 SANDPAPER 

 OIL 



Equilibrium Table 

 

 

 

 

 

 

 

 

 

 

5. Remove the carriage from the plane and tape sandpaper onto the surface.  Repeat steps 1 
through 4.  Record weight needed to overcome inertia with the different degree variables. 

Degrees 
Grams of Weight Needed for Equilibrium 

with Friction Surface 

20°  

30°  

40°  

 
6. Remove the carriage from the plane and add a thin layer of oil to the surface.  Repeat steps 

1 through 4.  Record weight needed to overcome inertia with the different degree variables.  
When through, clean oil from plane completely. 

Degrees 
Grams of Weight Needed for Equilibrium 

with Oiled Surface 

20°  

30°  

40°  

 

 

How Do I Move?  
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Using information from the charts, answer questions. 

 

1. Which surface provided the least friction? THE OILED SURFACE. 
2. Which of the surfaces had the most friction? THE SANDPAPER. 
3. Why? SANDPAPER IS ROUGHER THAN OIL. 
4. What force pulls the object down the ramp? GRAVITY. 
5. What two forces kept the object from moving until the angle was steep enough? FRICTION 

Degrees Grams of Weight Needed for Equilibrium 

20°  

30°  

40°  



AND INERTIA. 
6. Was there a difference in the speed of the object once the surface variable had changed by 

adding oil? YES.  THE OBJECT MOVED MUCH FASTER. 
7. Did the carriage slide easier than it did before the oil was added? YES.  IT SLID AT A 

LOWER ANGLE OR DEGREE AND WAS MUCH FASTER. 
8. What are the different variables involved in the experiment? WEIGHT, SANDPAPER AND 

OIL. 
9. What are other variables that could be added to affect the motion of the carriage? MASS 

COULD BE ADDED.  INCREASING WEIGHT WOULD PUSH AGAINST THE GROUND 
CAUSING THE CARRIAGE TO SLOW.  FORCE COULD BE INCREASED MAKING THE 
OBJECT SLIDE FASTER. 

10. Would the carriage move if the plane were not inclined? NO. OBJECTS AT REST REMAIN 
AT REST UNTIL ACTED UPON BY ANOTHER FORCE. 

11. What two factors affect the motion between two objects? MASS AND SURFACE.  
 

Lab 2 Weight and Force 
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1. Set the inclined plane on a level surface.  To adjust the incline plane to the chosen degree, 
loosen the clamp. 

2. Weigh the metal plate and record in chart below. 

Metal Plate  

 
3. Set the metal plate in the center of the plane.  If the plate slides, add weights to the surface 

of the plate until it stays in the center.  Attach a string from the plate over the pulley securing 
the other end to the weight pan.   

4. Adjust degree mark on the plane.  As the angle of the plane increases, add weights to the 
pan.  When the plate remains stationary in the center of the inclined plane, the amount of 
weight needed for stability determines the equilibrium conditions for each angle.   

Degrees 
Grams of Weight Needed for 

Equilibrium 

20°  

30°  

40°  

 

  



5. Remove the metal plate from the plane and tape sandpaper onto the surface.  Repeat steps 
1 through 4 

Degrees 
Grams of Weight Needed for 

Equilibrium with Friction Surface 

20°  

30°  

40°  

6. Remove the metal plate from the plane and add a thin layer of oil to the surface.  Repeat 
steps 1 through 4.  When through, clean oil from plane completely. 

Degrees 
Grams of Weight Needed for 

Equilibrium with Oiled Surface 

20°  

30°  

40°  

 

7. Was more force required to move the metal plate when the angle of the plane increased? 
YES. 

8. Why?  MORE WEIGHT PULLING AGAINST GRAVITY SLOWED THE PLATE AND 
MORE FORCE WAS REQUIRED TO MOVE THE PLATE. 

 
 
 
 
 
 
 

TEACHER NOTE:  Allow all students to use the Hot Dot Animals, Force, Motion and Simple 
Machines Set, as an interactive way to learn and practice key science concepts and vocabulary on 
their own.  Set includes 36 double-sided illustrated cards, 72 questions each to reinforce science 
concepts and vocabulary. 2 
The Simple Machine Activity Cards support investigations of simple machines through real-world 
examples and provides a wide range of activities to support differentiation and extra practice.  The 
cards will support small groups or individual learners.  The set includes 20 double-sided write & 
wipe cards offering nearly 40 hands-on activities and problem-solving opportunities and can be 
stored in the included file box.  Cards are to be used with the Simple Machines Set.  With the 
Simple Machines Set, students, individual or by teams, can build all 5 Simple Machines at the 
same time to construct, examine and explain simple machines to develop a deeper understanding 
of how they make work easier.  Set contains the pieces to build a lever, pulley, inclined plane, 
wheel and axle, and wedge, at the same time. Machines can also be modified with 4 included 
weights (two 5g and two 10 g) and 8 included rubber bands to explore effort, force, load, motion 
and distance.  The 63 labeled pieces assemble easily and separate to store and includes Activity 
Guide. 

 
  

Teacher Materials: 

 HOT DOTS SCIENCE SET, FORCE, MOTION AND SIMPLE MACHINES 

 HOT DOT PEN 

 SIMPLE MACHINES ACTIVITY CARDS 

 SIMPLE MACHINES SET 



Make Me True!  
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Circle the answer to the questions. 

1. This describes how fast an object is moving. 

a. Friction 

b. Force 

c. Energy 

d. Speed 

2. The two states of energy are __________ and ____________. (Circle two) 

a. Kinetic 

b. Speed 

c.  Force 

d. Potential 

3. The energy of motion is called ______________ energy. 

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

4. Stored energy is called __________ energy. 

a. Kinetic 

b. Speed 

c. Force 

d. Potential 

5. Any push or pull causing an object to move, stop, or change speed.  

a .Kinetic 

b .Speed 

c.  Force 

d. Potential 

6. What causes a greater change in motion? 

a. Greater mass 

b. Greater Force 

c.  Gravity 

d. Force and Direction 

7. What determines velocity? 

a. Greater Mass 

b. Speed and Direction 

c. Less Mass 

d. Less Force 

  



8. Friction causes_______________. 

a. Heat 

b. Cold 

c. Diamonds 

d. Force 

9. The resistance to motion is called ________________. 

a. Heat 

b. Cold 

c.  Diamonds 

d. Inertia 

10. Unless acted on by a ______________, objects in motion tend to stay in motion and       

objects at rest tend to stay at rest. 

a. Heat 

b. Cold 

c. Diamonds 

d. Force 

 

But What Do I Mean?  
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Draw a line from the word or words to the correct definition. 

5. Stationary    Motion that is relative to the observer. #2 
6. Relative motion   Point of personal view or vision  #4 
7. Fixed position   Firmly placed and attached. #3 
8. Frame of Reference    Not moving, still. #1 

 

 


