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The Position, Velocity, and Acceleration Vectors

The displacement Ax of a particle is defined as its change in position in some time interval.

Ax = x5 — x; m

Where:
Ax: Displacement (m).
x¢ : Final position (m).
x;: Initial position (m).

Distance is the length of a path followed by a particle

d=xf+xl m

The average velocity v,  of a particle is defined as the particle’s displacement Ax divided by
the time interval At during which that displacement occurs:

Ax m/s
Vavg = E

The average speed speed,,,, of a particle, a scalar quantity, is defined as the total distance d
traveled divided by the total time (t) required to travel that distance:

m/s

speedgy,g = 7

The instantaneous velocity:

dx m/s
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\ Example (1): A car moves 4 (m) in 2 (s) west, then its moves 12 (m) in 5 (s) east. Find

1. Total distance in (m).

2. Displacement in (m).

3. Average velocity in (m/s).
4. Average speed in (m/s)
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\ Example (2): If the position of the car is given by x(t) = 8t* +2t +1 (m),Find

1
2
3

4.

. Displacement between t; =0 (s) and t; =1 (s) in (m).
. Average velocity at t; =2 (s) and t, = 3 (s) in (m/s).

. Average speed at t; =2 (s) and t; = 3 (s) in (m/s).
Instantaneous speed att =3 (s)




A+ Academy
Offline & Online Teaching

Example (3): An object is moving along the x-axis as the relation shown in the graph, where x in
meter and t in second. What is the average speed between t = 1sec and t = 4sec.

X(1)

20 -——-— —

10 F——

Example (4): An object is moving along the x-axis as the relation shown in the graph, where X in
meter and t in second.

1- What is the average velocity between t = 1sec and t = 4sec.
2- Find the velocity at t = 3s.

x (m)

t(s)
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The average acceleration a,,,, of the particle is defined as the change in velocity Av, divided
by the time interval At during which that change occurs:

Av m/s
Aapg = E

Example (5): A particle moves with velocity V(t) = t* + 2t + 1 (m/s), find the average
acceleration between [0, 3] (s)
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Example (6): The position of a car is given by x (t) = t* + 2t +1, find the average acceleration
between [1, 3] ()

Example (7): The velocity of a stone is given by v(t) = 3t* + 4t -5 (m/s), find the acceleration at t
=2s.
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Example (8): If the location of particle is given x(t) = 3t* +4t -5 (m), find the accelerationat 2 s .

Example (9): Two cars one moves toward each other , the first car moves with consist velocity
with 140 m/s, where the second car moves with 60 m/s how many time need to meet each other
if the distance between them was 20 m.
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t=15.0s

Example (10): A velocity—time graph for an object moving along the x axis is shown in Figure.
Determine the average acceleration of the object in the time interval t = 5.00 s to

v, (m/s)
S L

6F

LExample (11): A certain car is capable of accelerating at a rate of +0.70 m/s”. How long does it

take for this car to go from a speed of 30 mil ph to a speed of 90 mil ph?
1 mph = 0.447 m/s.

10
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1 | A person is moving along the negative x-axis. at t = 0, he is at x = 40m,and at 4 minute
later, he is at x = 80 m. what is the average velocity of the whole trip?

A) 0.17m/s B) -0.17m/s C) -0.5m/s D) 0.5m/s

2 | An object moves in the x-axis where its position is given by the equation X()=1-2t +
t?, where t in second and x in meter. What is the average velocity of the object between t =
lsandt=4s?

A) 3m/s B) 1m/s C) 2m/s D) 4m/s

3 Particle moves along the x-axis according to the relation X (t) =2-3t+t° where x is in meters
and t is in seconds. Find the average acceleration during the time interval t;=1 sec and t,=3
sec?

A) -12m/s’ B) 12m/s C) 24m/s® D) Om/s?

4 | A bug is moving on a straight string with a constant speed of 2.5 m/s. after 20 s, the bug
turns its direction back and moves with speed of 0.04 m/s for 120 s. find the average speed
of the bug during its motion.

A) 0.6m/s B) 0.39m/s C) 0.45m/s D) 0.77m/s

5 | A car moves along the x-axis such that its displacement is given by x (t) = t°-27t (m), find
the magnitude of the acceleration when the car velocity is equal zero?

A) 2 m/s? B) 18 m/s? C) -9 m/s* D) 2.5 m/s?

6 | A person moves 70 m east, then 40 m west. What is the magnitude of its total
displacement?

A) 30 east B) 30 west C) 70 east D) 40 east

7 | A person moves 70 m east, then 40 m west. What is the magnitude of its total distance?
A) 30 B) -30 C) 110 D) 120

8 | Atruck is moving straight with constant speed 200 km/h for 100 km if its slow down with
speed 125 km/h and travels another 25 km, find the average speed for whole tripe in unit
(km/h).

A) 150 B) 178.6 C)110 D) 120

9 | A person is moving along the X-axis. At t=0, he is at position X=40 m, and at 4 minute
later, he is at X= - 80 m. What is the average velocity of the person for the whole trip?
A) 0.7 i (m/s) B) 0.5i (m/s) C)60i (m/s) D) -0.51 (m/s)

10 | The position of an object moves along the x-axis is given by the equation
X (t) =2t*+2t+4. What its average velocity between t=1s and t=2s?

A) 3(m/s) B) 8 (m/s) C) 4 (m/s) D) 1 (m/s)

11 | A person moves 70 m east for first 14 s, then 40 m north in 2 s and finally 50 m west in 4 s.
What is the magnitude of its average speed in the total 20 s?

A) 10 (m/s) B) 6 (m/s) C)8 (m/s) D) 12 (m/s)

12 | When is the average velocity of an object equal to the instantaneous velocity?

A) always

B) never

C) only when the velocity is constant

D) only when the velocity is increasing at a constant rate

13 | A particle moves along the x-axis according to the relation X (t) =2 - 3t - t where x is in
meters and t is in seconds. Find the magnitude of acceleration at t=1 sec
A) -6 (m/s?) B) 6 (m/s?) C) -2 (m/s?) D) 0 (m/s?)

14 | If the apart distance between two particles is 40 km, and the particle A moves with 80
km/h behind particle B, how many time need to meet each other if the particle B moves
with 60 km/h?

A) 6 hours B) 4 hours C) 2 hours D) 3 houes
15 | The diagram represents the straight line motion of a car. Which of the following statements

11
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is true?

A) The car accelerates at 6 m/s for v(mfs)
the first 2 s 12

B) The car accelerates at —12 m/s
for the last 4 s

C) The car returns to its starting
pointwhent=9s

D) The car is moving for a total )
time of 12 s

O | = = = = -
W
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An object moving in the +x axis experiences an acceleration of 2.0 m/s2. This means the
object is

A) traveling at 2.0 m in every second.

B) traveling at 2.0 m/s in every second.

C) changing its velocity by 2.0 m/s.

D) increasing its velocity by 2.0 m/s in every second
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Suppose that an object is moving with constant acceleration. Make a statement concerning
its motion with respect to time.

A) In equal times its speed increases by equal amounts.

B) In equal times its velocity changes by equal amounts.

C) In equal times it moves equal distances.

D) A statement cannot be made using the information given.
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The slope of a position versus time graph gives

A) position. B) velocity C) acceleration. D) displacement.

19

The slope of a velocity versus time graph gives

A) position. B) velocity C) acceleration. D) displacement
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A graph of position versus time for a certain particle moving along the x-axis is shown in
Figure. Find the average velocity in the time intervals from 2.00 s to 7.00 s.
A) -3.0m/s x (m)
B) 0.8 m/s "
C) 1.4 m/s 6L
D) 0.6 m/s 4l
2
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A tennis player moves in a straight-line path as shown in Figure P2.8. Find her average
velocity in the time intervals from 0 to 4.0 s.

A) 1m/s x (m)
B) 0.5m/s N
C) -0.5m/s .

D) 0 m/s “1/

12
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