A unique position-time graph cannot be created using a velocity-time graph because it does not contain any  information about the object’s position.

However, the velocity-time graph does contain information about the object’s displacement.
Recall that for an object moving at a constant velocity,
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How would you describe the sprinter’s velocity and acceleration as shown on the graph? 

The graph shows that the car’s motion is not uniform: the displacements for equal time intervals on the graph get larger and larger
The slope of a position-time graph of a car moving with a constant acceleration gets steeper as time goes on.
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From the graph, note that the sprinter’s velocity starts at zero, increases rapidly for the first few seconds, and then, after reaching about 10.0 m/s, remains almost constant.
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1-A position-time graph of a bike moving with constant acceleration is shown on the right. Which statement is correct regarding the displacement of the bike?

1-The displacement in equal time interval is constant. 
2The displacement in equal time interval progressively  increases 
3-The displacement in equal time interval  progressively decreases.
4-The displacement in equal time interval first increases, then after reaching a particular point it decreases

Reason:You will see that the slope gets steeper as time goes, which means that the displacement in equal time interval progressively gets larger and larger
2-. A car is moving with an initial velocity of vi m/s. After reaching a highway, it moves with a constant acceleration of a m/s2, what will be the velocity (vf) of the car after traveling for t seconds?

vf = vi + at
 vf = vi + 2at 
 vf2 = vi2 + 2at 
 vf = vi – a
t
Reason: Since a = Δv/Δt


vf - vi = a (tf - ti)
Also since car is starting from rest, ti = 0

Therefore vf = vi + at (where t is the total time)
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From the graph as shown on the right, of a car slowing down with a constant acceleration from initial velocity vi to the final velocity vf, calculate the total distance (Δd) traveled by the car?
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Reason: Acceleration is the area under the graph 

.
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At the top of the flight, the ball’s velocity is 0 m/s. What would happen  if  its acceleration were also zero? Then, the ball’s velocity would not be changing and would remain at 0 m/s.

If this were the case, the ball would not gain any downward velocity and would simply hover in the air at the top of its flight.
Because this is not the way objects tossed in the air behave on Earth, you know that the acceleration of an object at the top of its flight must not be zero. Further, because you know that the object will fall from that height, you know that the acceleration must be downward 
. Amusement parks use the concept of free fall to design rides that give the riders the sensation of free fall.
These types of rides usually consist of three parts:
 the ride to the top,
 momentary suspension, 
and the plunge downward.
When the cars are in free fall, the most massive rider and the least massive rider will have the same acceleration
Q 1-If a stone is thrown vertically upwards with a velocity of 25 m/s, what will be the velocity of the stone after 1 second?

9.8 m/s

15.2 m/s
25 m/s
34.8 m/s
Reason: Since the ball is thrown upwards, the velocity and acceleration are in opposite directions, therefore the speed of the ball decreases. After 1 s, the ball’s velocity is reduced by 9.8 m/s (as acceleration due to gravity is 9.8 m/s2), so it is now traveling at 25 m/s – 9.8 m/s = 15.2 m/s.

Q2 If a 50-kg bag and a 100-kg bag are dropped from a height of 50 m. Which of the following statement is true about their acceleration? (Neglect air resistance)

A. 100-kg bag will fall with a greater acceleration.

B. 50-kg bag will fall with a greater acceleration.
C. Both will fall at the same and constant rate of acceleration.
Both will fall at the same rate of acceleration, which changes equally as time goes.

Reason: Any body falling freely towards Earth, falls with a same and constant acceleration of 9.8 m/s2. It doesn’t matter how much it weighed and what height it was dropped from.

In the graph, a pair of data points that are separated by 1 s, such as 4.00 s and 5.00 s. At 4.00 s, the car was moving at a velocity of 20.0 m/s. At 5.00 s, the car was traveling at 25.0 m/s. Thus, the car’s velocity increased by 5.00 m/s in 1.00 s.
Suppose you run wind sprints back and forth across the gym. You first run at 4.0 m/s toward the wall. Then, 10.0 s later, you run at 4.0 m/s away from the wall. What is your average acceleration if the positive direction is toward the wall?

Answer:

The negative sign indicates that the direction of acceleration is away from the wall. The velocity changes when the direction of motion changes, because velocity includes the direction of motion. A change in velocity results in acceleration. Thus, acceleration also is associated with a change in the direction of motion.

There are several parallels between acceleration and velocity. Both are rates of change:
 acceleration is the time rate of change of velocity,
 and velocity is the time rate of change of position.
 Both acceleration and velocity have average and instantaneous forms.
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On the v-t graph shown on the right, for an object moving with constant acceleration that started with an initial velocity of vi, derive the object’s displacement. 
The area under the graph can be calculated by dividing it into a rectangle and a triangle. The area of the rectangle can be found by  ---------------

 

and the area of the triangle can be found by    ------------


When the initial or final position of the object is known,
 the equation can be written as follows:-------------------------------------- -If the initial time, ti = 0, the equation then becomes the following
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Q-Suppose the free-fall ride at an amusement park starts at rest and is in free fall for 1.5 s. What would be its velocity at the end of 1.5 s?

Choose a coordinate system with a positive axis upward and the origin at the initial position of the car. Because the car starts at rest, vi would be equal to 0.00 m/s
. To calculate the final velocity, use the equation for velocity with constant acceleration 

How far does the car fall? Use the equation for displacement when time and constant acceleration are known.

Accelerated Motion

Write the term that correctly completes the statement. Use each term once.

acceleration

acceleration due to gravity

average acceleration

free fall

instantaneous acceleration

velocity-time graph
1.------------------------------------- A shows how velocity is related to time.

2.-------------------------------------- The change in velocity of an object at an instant of time is its

.

3.--------------------------------------- The rate at which an object’s velocity changes is its .

4.--------------------------------------- The motion of falling objects when air resistance is negligible              is called .

5.------------------------------------- The of an object is the change in velocity during some  measurable time interval divided by that time interval.

6.-------------------------------------------- The acceleration of an object in free fall that results from the influence of Earth’s gravity is .

Answer
Vocabulary Review

1. velocity-time graph

2. instantaneous acceleration

3. acceleration

4. free fall

5. average acceleration

6. acceleration due to gravity
Sec
n 3.1
 Acceleration

Circle the letter of the choice that best completes the statement 

2. The slope of a tangent line on a velocity-time graph is the .

a. displacement           c. average acceleration

b. velocity                  d. acceleration due to gravity

3. When acceleration and velocity vectors are pointing in opposite directions, the object is .

a. speeding up            c. moving at constant speed

b. slowing down        d. not moving

4. If a runner accelerates from 2 m/s to 3 m/s in 4 s, her average acceleration is .

a. 4.0 m/s2                 c. 0.40 m/s2

b. 2.5 m/s2                 d. 0.25 m/s2

5. The area under a velocity-time graph is equal to the object’s .

a. stop time                        c. displacement

b. acceleration                    d. average speed

6. The area under an acceleration-time graph is equal to the object’s .

a. velocity                         c. change in acceleration

b. weight                          d. displacement   
Answer :

2. c

3. b.

4. d

5. c

6. a-

Free Fall

For each statement below, write true or rewrite the italicized part to make the statement true.

1.----------------------------------- A feather does not fall in the same way as a pebble because of

gravity.

2.------------------------------------ Freefall is the motion of a falling object when the air resistance is

negligible.

3. ------------------------------------Galileo concluded that objects in free fall have different

accelerations.

4.---------------------------------- Acceleration due to gravity is the same for objects of different sizes.

5.---------------------------------- Acceleration due to gravity is always downward.

6. -----------------------------------If you drop a rock, its velocity after 3 s will be 19.6 m/s.

7.--------------------------------------- The decision to treat acceleration due to gravity as positive or

negative depends on the coordinate system you use.

8. -----------------------------------If you toss a ball up, it reaches its maximum height when its

velocity is zero.

9. -----------------------------------If you toss a ball up, its acceleration at its maximum height is zero.

10.---------------------------------- If a tossed ball had no velocity or acceleration, it would have no motion at all. 
Answer:

1. air resistance

2. true

3. the same

4. true

5. true

6. 29.4 m/s

7. true

8. true

9. 9.80 m/s2

10. true
Section 3-1 Quiz
What is the difference between average acceleration and instantaneous acceleration?

1. Average acceleration is determined by a measurable time interval. Instantaneous acceleration is the change in velocity at an instant

of time.
2. If you look at a motion diagram, how can you tell whether an object is speeding up or slowing

down?

If the acceleration and velocity vectors are pointing in the same direction, the object is speeding up. If they are pointing in opposite

directions, it is slowing down 
3. How can you determine acceleration from a velocity-time graph?

The slope of the line is the acceleration.
4. A car brakes from 25 m/s to 16 m/s in 2.0 s. What is its acceleration?

a = _4.5 m/s2
5. A tangent line drawn on a velocity-time graph has a rise of 19 m/s and a run of 4.0 m/s. What is

the acceleration? What type of acceleration is this?

4.8 m/s2 . It is instantaneous acceleration.
Section 3-2 Quiz
1. Can a position-time graph be created from a velocity-time graph? Why or why not? 
No, a position-time graph cannot be created from a velocity-time graph because a velocity- time graph does not contain information about position.

2. What information can you determine from a velocity-time graph? How?

You can determine displacement by measuring the area under the curve. You can determine instantaneous acceleration by measuring the slope of a tangent.
3. A cyclist traveling at 5.0 m/s accelerates with an average acceleration of 1.5 m/s2 for 5.2 s. What is  her final velocity?

vf = 13 m/s
4. A car traveling 11.00 m/s passes a marker reading 15 km. The car then accelerates with an average  acceleration of 0.10 m/s2 for 1 min. At approximately what marker is the car after 1.0 min?

df= 15.8 km
The car is almost at the 16 km marker.

5. A train traveling at 6.4 m/s accelerates at 0.10 m/s2 over a distance of 100 m. What is its final

velocity?
vf= 8 m/s

Section 3-3 Quiz
1. On what does the value of g depend? What factors do not affect it?

The value of g depends on the force of gravity. It is not affected by an object’s weight, what it is made of, the height it is dropped from, or whether it is thrown or dropped.

2. How do you determine what sign to associate with g when using it in an equation?

The sign depends on the coordinate system you choose. If you define upward as positive, g is negative. If you define downward as positive, g is positive.

3. If you drop a feather and a tennis ball, the feather falls slower than the ball. If free-fall acceleration is the same for all objects, why do these objects fall at different rates?

Neither object is in free fall because both experience at least some air resistance. Free fall is the motion of a body when air resistance

is negligible and the action can be accounted for by gravity alone. Due to its shape, the feather encounters greater air resistance than the ball.

4.A ball is thrown upward at 49 m/s. When does it reach its highest point?

The ball reaches its highest point when its velocity as seen from the ground is zero and it is about to fall back down. Defining the upward direction as positive,

vf = vi + a tf
tf = 5.0 s
5.How far did the ball in Question 4 rise?
df=120 m

Motion Diagrams

Answering the following questions. Show all movement from left to right.

1. Draw a motion diagram showing a jogger standing still. If appropriate, include vectors showing velocity and acceleration.  
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v= 0 m/s  a= 0 m/s2
2. Draw a motion diagram showing a jogger moving at constant speed. If appropriate, include vectors showing velocity and acceleration.           
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V> 0 m/s

a= 0 m/s2
3. Draw a motion diagram showing a jogger speeding up. If appropriate, include vectors showing velocity and acceleration.     
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V> 0 m/s
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a= 0 m/s2

4. Draw a motion diagram showing a jogger slowing down. If appropriate, include vectors showing velocity and acceleration.

v> 0 m/s

a< 0 m/s2 
Position, Velocity, and Acceleration

1. How can you determine velocity using the position-time graph?

The slope of the line at a given point is the  velocity at that point.

2. What is the relationship between the position-time graph and the velocity-time graph in terms of velocity?

The time versus position graph shows an increasing slope, which indicates that the

velocity is increasing. The time versus velocity graph also shows that the velocity is increasing.

3. What is the area under the velocity-time graph between t _ 2.0 s and t _ 4.0 s?

df = 120 m

4. What is the change in position on the position-time graph between t _ 2.0 s and t _ 4.0 s?

120.0 m
5. How are your answers to problems 3 and 4 related?

They are the same because the area under a time versus velocity graph is the same as the displacement on the time versus position graph.

6-How can you determine acceleration using the velocity-time graph?

The time versus velocity graph has a constant slope, which indicates that the acceleration is constant. Thus the time versus acceleration

graph shows a constant acceleration.

7 How is the relationship between the velocity-time graph and the acceleration-time graph in terms of acceleration? 

  Acceleration is the change in velocity divided by the change in time 

8. If the velocity were constant, what would the position-time graph look like? What would the acceleration-time graph look like?
 The time versus position graph would be a straight line sloping upward. The time versus  acceleration graph would be a straight, horizontal

line at 0.
Free Fall on the Moon

1. A boy on Earth jumps straight upward with an initial velocity of 4.9 m/s.

a. How long does it take for him to reach maximum height?

vf = 0.50 s

b. At maximum height, what is his velocity?

0 m/s

c. At maximum height, what is his acceleration? Explain your answer.

9.80 m/s2 Even though the boy is not moving at that instant, he is still accelerating. He is accelerating downward.

2. An astronaut wearing a 20-kg spacesuit jumps on the Moon with an initial velocity of 16 m/s. On the Moon, the acceleration due to gravity is 1.62 m/s2. (Assume that downward is the positive

direction.)

a. How long does it take him to reach maximum height?

vf = 9.9 s
b. What is the maximum height he reaches?

d = 8.0*101 m
c. If you drew a velocity-time graph for the motion of the astronaut, what would be the slope of the line?
 1.62 m/s2, the acceleration of the astronaut
d. Are the vectors for acceleration and initial velocity pointed in the same or different directions? Explain your answer 
They are different. Acceleration is downward; initial velocity is upward.
Accelerated Motion

Understanding Physics Concepts

For each description, write the letter of the matching term.
a. acceleration

b. instantaneous

acceleration

c. velocity-time graph

d. acceleration due to

gravity

e. free fall

f. average acceleration
1.----- the motion of a falling object when air resistance is negligible     

2.----- the change in velocity of an object at an instant of time

3.----- the acceleration of an object in free fall that results from the

influence of Earth’s gravity

4.------ the rate at which an object’s velocity changes

5.------ the change in velocity of an object during some measurable

time interval divided by that time interval

6.----- a graph that shows how velocity is related to time

Answer

1. e

2. b

3. d

4. a

5. f

6. c

For each statement below, write true or rewrite the italicized part to make the statement true.

7. -----Velocity-time graphs can be used to find the velocity and position of an object.

8.----- Acceleration vectors show the magnitude and direction of the

average acceleration during a time interval.

9. -----When the vectors for acceleration and velocity are pointing in

opposite directions, an object is speeding up.

10.------ When a child drops a ball, the instantaneous velocity of the ball as the child lets go is zero.

11. ------When a child drops a ball, the instantaneous acceleration of the

ball as the child lets go is zero.

12.------ A toy rocket is launched vertically upward. When the rocket reaches

its highest point, its velocity is at its maximum.

13.------ The acceleration due to gravity on Earth, g, is 9.80 m/s2 in any

direction.

14. ------You can use equations for motion with constant acceleration to solve problems involving objects in free fall.
Answer :

7. acceleration

8. true

9. slowing down

10. true

11. 9.80 m/s2

12. zero

13. downward

14. true

Circle the letter of the choice that best completes the statement or answers the question.

15. If you close your eyes and feel as if you are not moving, you may be experiencing .

a. nonuniform motion                       c. uniform motion

b. acceleration                                  d. circular motion

16. The is not shown on a motion diagram.

a. acceleration of an object               c. velocity of an object

b. exact location of an object           d. distance between successive positions of an object

17. Changing velocity on a motion diagram is shown using .

a. a varying time scale                     c. the length of the acceleration vectors

b. scalar values of the position        d. the length of the velocity vectors

18. Which of the following results in the largest acceleration?

a. a small change in velocity over a short time interval

b. a large change in velocity over a short time interval

c. a small change in velocity over a long time interval

d. a large change in velocity over a long time interval

19. Average acceleration is the same as instantaneous acceleration when .

a. acceleration is constant                       c. velocity is constant

b. acceleration is changing                      d. a velocity-time graph can be drawn

20. As velocity increases, an object’s displacement .

a. cannot be determined                          c. decreases for each time interval

b. remains the same for each                   d. increases for each time interval

time interval

21. The area under a velocity-time graph is equal to the object’s .

a. acceleration                                       c. time of travel

b. instantaneous velocity                       d. displacement

22. In a strobe photo of a dropped egg, the displacement between each pair of images increases. This shows that .

a. the velocity is increasing                    c. the acceleration is increasing

b. the velocity is decreasing                   d. the velocity is constant

23. A constant net force acts on an object. Describe the motion of the object.

a. increasing acceleration                      c. constant acceleration

b. constant velocity                                d. constant speed
 Answer
15. c

16. b

17. a

18. b

19. a

20. d

21. d

22. a
Thinking Critically

1. A skateboarder starts from rest and maintains a constant acceleration 
of 0.50 m/s2 for 8.4 s. 
What is the rider’s displacement during this time?
 df = 18 m/s

2. A sports car can move 100.0 m in the first 4.5 s of constant acceleration.

a. What is the car’s acceleration?

Starting from rest, di = 0.0 m

a= 9.9 m/s2

c. Draw a velocity-time graph with the slope of a car moving with constant acceleration.

3. A rolling ball has an initial velocity of 1.6 m/s.

vf= 2.8 m/s

Applying Physics Knowledge

1. After making a delivery, a truck driver must maneuver the vehicle backward down a narrow ramp.The speed of the truck increases with distance down the ramp. Describe the truck’s acceleration.

The truck’s speed increases as it backs down the ramp, so its velocity increases in the direction of motion. Therefore, its acceleration

is positive and in the same direction as the velocity.

2. What is the instantaneous acceleration of an object whose motion on a velocity-time graph is

represented as a straight line?

The instantaneous acceleration is the slope

of the line

3. Suppose an object starts from rest and has a constant acceleration. How can you determine the

displacement of the object from a velocity-time graph.

The displacement is the area under a

velocity-time graph. The graph in this case

is a straight line, yielding a triangular area.

4. How is the acceleration of an object in free fall related to the acceleration due to gravity? 

For an object in free fall, a = g.
5. A toy rocket is shot straight up into the air with an initial speed of 45.0 m/s.

a. How long does it take for the rocket to reach its highest point?   
vf= 4.6 s
b. How high does the rocket rise above the ground

 Since the rocket takes off from the

ground, di _ 0.0 m, and at its highest

point, vf _ 0.0 m/s.

df= 22 m
Dropping the acorn from rest,

vi = 0.0 m/s, and as it ends up at rest on

the ground, df = 0.0 m.

t= 1.28 s

b. How far did the ball travel?
_ vf=12.5 m/s
6. A squirrel drops an acorn from a tree branch that is 8.00 m from the ground.

a. How long is the acorn in the air? 
Dropping the acorn from rest,

vi = 0.0 m/s, and as it ends up at rest on

the ground, df = 0.0 m.

 t= 1.28 s

b. What is the acorn’s velocity when it reaches the ground?
vf=12.5 m/s
c. Draw a velocity-time graph. Shade the area that shows the acorn’s displacement. 
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