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When a moving car's velocity triples, what happens to its kinetic energy (K)? 

أ

اختيار من متعدد
MCQ

3

A

B

C

D

Increases by factor 9

Increases by factor 3

Decreases by factor 

Decreases by factor 

اضغط هنا لحضور الشرح
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A limousine travels at a speed of 100 km/h. If its total mass, including the
passengers, is 1900 kg, what is its kinetic energy?

أ

اختيار من متعدد
MCQ

1

A

B

C

D

 2.64 × 10⁴ J

 9.50 × 10⁶ J

 1.47 × 10⁶ J

 7.33 × 10⁵ J

A car with a mass of 1.25 ton has a total kinetic energy of 1000000 J. 
What is the speed of the car in km/h?

اختيار من متعدد
MCQ

2

A

B

C

D

144 km/h 

101.8 km/h

40.0 km/h

11.1 km/h
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If the speed of a car increases by 20% while its mass remains constant, 
The kinetic energy will increase by ........?

أ/ ايهاب جمال 
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A bullet enters a wooden block with a kinetic energy of K₀ and loses half its velocity
as it goes out of the block. What is the kinetic energy of the bullet when it goes out?

أ

اختيار من متعدد
MCQ

4

أ

اختيار من متعدد
MCQ

5

A

B

C

D

 40% 

44%       

 20%

 144%

اضغط هنا لحضور الشرح

A

B

C

D

K₀/4

K₀/2

2K₀

4K₀

physicsuae.com

اضغط هنا لحضور الشرح

أ

Which of the following figures represents the body that has the greatest kinetic
energy?

اختيار من متعدد
MCQ

6

B

D

A

C
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اضغط هنا لحضور الشرح

The table below lists the mass and speed of each of four objects.
Which two objects have the same kinetic energy?

أ

اختيار من متعدد
MCQ

7

A

B

C

D

A and D

B and D

A and C

B and C

أ

physicsuae.com

The opposite figure represents a car of mass m moving with velocity v and a
motorcycle of mass m/4  moving with velocity 2v, so the ratio between their kinetic
energies                     is ... أ

اختيار من متعدد
MCQ

8

A

B

C

D
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Two objects A and B have the same velocity. The graph shows that object B has twice
the kinetic energy of object A. Which statement is correct?

أ

اختيار من متعدد
MCQ

9

A

B

C

D

Does doubling the kinetic energy for a body cause the speed (v) to double?
 If not, by what ratio does the speed change?

أ

اختيار من متعدد
MCQ

10

A

B

C

D

Yes, the speed doubles (v₂ / v₁ = 2)

 No, the speed increases by a factor of √2 (v₂ / v₁ = √2)

 No, the speed increases by a factor of 4 (v₂ / v₁ = 4)

 No, the speed remains constant (v₂ / v₁ = 1)

How much net-work is required to accelerate a 1000 kg car from 20 m/s to 30 m/s?

أ

اختيار من متعدد
MCQ

11

A

B

C

D

100 000 J

150 000 J

200 000 J

250000 J
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Initially an object of mass 1.00 kg is moving to the left at 10.0 m/s. 
If 150 J of work is done on the object, then how fast will it be moving?

أ

اختيار من متعدد
MCQ

12

A

B

C

D

 17.3 m/s

 20.0 m/s

 25.0 m/s

 27.3 m/s

A solid disk with a moment of inertia of 2.5 kg·m² rotates at a constant angular
speed of 40 rad/s. What is the rotational kinetic energy of the disk?

أ

اختيار من متعدد
MCQ

13

A

B

C

D

2000 J

4000 J 

100 J 

50 J 

What is the total work done to increase the angular speed of a wheel with a
moment of inertia of 4.0 kg·m² from 10 rad/s to 30 rad/s?

اختيار من متعدد
MCQ

14

A

B

C

D

800 J 

1600 J 

1800 J 

3200 J 
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أ

A flywheel has a rotational kinetic energy of 3200 J and a moment of inertia of
4.0 kg·m². What is the angular speed of the flywheel?

أ

اختيار من متعدد
MCQ

15

A

B

C

D

  28.3 rad/s 

 40.0 rad/s 

  800 rad/s 

  1600 rad/s 

On a playground, some children push a merry-go-round so that it turns twice as fast
as it did before they pushed it (ω₂ = 2 ω₁). What is the relative change in the rotational
kinetic energy (Kᵣ) of the merry-go-round?

أ

اختيار من متعدد
MCQ

16

A

B

C

D

rotational kinetic energy Remains unchanged (Kᵣ₂ = Kᵣ₁)

rotational kinetic energy doubles (Kᵣ₂ = 2 Kᵣ₁)

rotational kinetic energy Quadruples (Kᵣ₂ = 4 Kᵣ₁) 

 rotational kinetic energy Increases by eight times (Kᵣ₂ = 8 Kᵣ₁)

The same amount of work (W) is done on two identical objects of equal mass,
starting from rest. The first object moves purely by sliding without friction or rotation
across a horizontal surface, while the second object rolls (combining translation and
rotation). Which object attains the greater linear speed (v)? أ

اختيار من متعدد
MCQ

17

A

B

C

D

 The second object (rolling with rotation)

 The first object (sliding without rotation)

 Both objects attain the same linear speed

 It cannot be determined without knowing the radius of each object
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اضغط هنا لحضور الشرح

Practice
18 A player kicks a stationary soccer ball with a mass of 0.45 kg, giving it a linear

speed of 20 m/s while simultaneously rotating about its axis at an angular speed
of 10 rad/s. If the moment of inertia of the ball is 0.004 kg·m²:

a
What is the ratio of the rotational kinetic energy to the translational
kinetic energy of the ball?

b How much work did the player do on the ball?
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أ

أ

An object A with a mass of 6 kg is lifted vertically 8 m from the ground level; another
object B with a mass of 4 kg is lifted 12 m up. 
 Which of the following statements is true?

اختيار من متعدد
MCQ

18

A

B

C

D

I only

II only

 III only

I and II only

I. Object A has greater potential energy since it is heavier
II. Object B has greater potential energy since it is lifted to a higher position
III. Two objects have the same potential energy

A weightlifter is lifting a marble ball of mass m from position (A) on the ground to
position (B), and then to position (C) as shown in the figure.
Which row in the following table correctly represents the gravitational potential
energy (GPE) stored in the ball at positions (A), (B), and (C), respectively? أ

اختيار من متعدد
MCQ

19

A

B

C

D

أ
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أ

Three boxes (A, B and C) of different masses are placed on different shelves in a store
as shown in the opposite figure. What is the correct order of these boxes according
to their potential energies?

اختيار من متعدد
MCQ

20

A

B

C

D

A > B > C

C > B > A

B > A > C

B > C > A

An object of mass 0.50 kg is fired with an initial speed of 20 m/s up an inclined plane
that makes an angle of 60° with the horizontal and has a length of 10 m. Assuming the
acceleration due to gravity is g = 10 m/s², the potential energy of the object-Earth system
(relative to the base of the incline) at the top of the inclined plane is: أ

اختيار من متعدد
MCQ

21

A

B

C

D

50 J

43.3 J 

25 J

18.75 J

17
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أ/ ايهاب جمال 

054444825618

اضغط هنا لحضور الشرح

physicsuae.com

A rectangular block is moving along a frictionless path when it encounters the circular
loop as shown. The block passes points 1, 2, 3, 4, 1 before returning to the horizontal
track. At point 3:

أ

اختيار من متعدد
MCQ

23

A

B

C

D

its mechanical energy is a minimum

the velocity is zero

it is not accelerating

its speed is a minimum

When a ball moves upward after being tossed, 
what is the nature of the work done on it by gravity?

أ

اختيار من متعدد
MCQ

22

A

B

C

D

Zero work because gravity does not act on objects while they are moving upward.

Negative work (Wg = -mgh) because the ball's displacement is in the opposite
direction to the gravitational force (downward). 

Positive work that leads to an increase in the ball's speed.

Positive work because the ball's displacement is in the same direction as the
gravitational force.

What is the "Reference level" in the context of calculating gravitational potential energy?

اختيار من متعدد
MCQ

24

A

B

C

D

It is always the ground or sea level and cannot be changed.

It is the maximum height a moving object can reach.

It is the position where the gravitational potential energy (GPE) is defined to be zero. 

It is the point where the kinetic energy is at its highest possible level.

physicsuae.com
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Considering the Energy Bar Diagrams for a tossed
ball, when the ball reaches half of its maximum
height (½ h) during its ascent or descent, 
what is the relationship between its energies?

أ/ ايهاب جمال 

054444825619

اضغط هنا لحضور الشرح

physicsuae.com

اختيار من متعدد

B

D

A

C

MCQ

25

An object is thrown vertically upward. 
Which pair of graphs best represents the object’s kinetic energy and gravitational
potential energy as functions of displacement while it rises?

أ

اختيار من متعدد
MCQ

26

B

D

A

C

physicsuae.com
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أ/ ايهاب جمال 

054444825620

اضغط هنا لحضور الشرح

A student runs a race between two identical wooden balls (m₁ = m₂), leaving them to slide on
two different inclined frictionless surfaces from the same initial height to the same end point,
as shown in the figure.Which of the following conclusions is correct regarding the change in
gravitational potential energy (ΔPE) and the magnitude of the velocity (v) of the two balls
upon reaching point b?

اختيار من متعدد
MCQ

27

A

B

C

D

The change in potential energy is equal (ΔPE₁ = ΔPE₂) and the velocities are equal (v₁ = v₂). 

The change in potential energy is equal (ΔPE₁ = ΔPE₂) and the velocity of the first ball is greater (v₁ > v₂).

The change in potential energy for the first ball is greater (ΔPE₁ > ΔPE₂) and the velocities are equal (v₁ = v₂).

The change in potential energy for the first ball is greater (ΔPE₁ > ΔPE₂) and the velocity of the first ball is
greater (v₁ > v₂).

physicsuae.com

A 15.0 kg object is moved upward under the gravitational force from position a to position c,
through three different paths as shown in the figure. Which of the following is correct?

أ

اختيار من متعدد
MCQ

28

A

B

C

D

physicsuae.com
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MCQ

MCQ

أ/ ايهاب جمال 

054444825621

اضغط هنا لحضور الشرح

physicsuae.com

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

Practice
29  A boy lifts a 2.2-kg book from his desk, which is 0.80 m high, to a bookshelf that is 2.10 m

high. What is the potential energy of the book-Earth system relative to the desk when the
book is on the shelf?

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

Practice
30 If you slowly lower a 20.0-kg bag of sand 1.20 m from the trunk of a car to the driveway,

how much work do you do?

physicsuae.com
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أ/ ايهاب جمال 

054444825622

اضغط هنا لحضور الشرح

Practice
31

A 25.0-kg shell is shot from a cannon at Earth’s surface. The reference level is Earth’s surface.

a What is the shell-Earth system’s gravitational potential energy when the
shell’s height is 425 m?

b
 What is the change in the system’s potential energy when the shell falls to
a height of 225 m?

physicsuae.com

c What motions and interactions does this system depend on?

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

Practice
32 A worker picks up a 10.1-kg box from the floor and sets it on a table that is 1.1 m high. 

He slides the box 5.0 m along the table and then lowers it back to the floor. What were the
changes in the box-Earth system’s energy, and how did the system’s total energy change?
(Ignore friction.)

physicsuae.com
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054444825623

physicsuae.com

أ

اضغط هنا لحضور الشرح

physicsuae.com

971544448256
اضغط هنا للتواصل واتساب 

https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
http://physicsuae.com/
http://physicsuae.com/
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2


أ/ ايهاب جمال 

054444825624

physicsuae.com

أ

اضغط هنا لحضور الشرح

physicsuae.com

971544448256
اضغط هنا للتواصل واتساب 

https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
http://physicsuae.com/
http://physicsuae.com/
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2


أ/ ايهاب جمال 

054444825625

اضغط هنا لحضور الشرح

Practice
33 You compress the spring in a jumping toy, then release it. The toy then flies straight up. 

Draw bar graphs that show the forms of energy present in the following instances. 
Assume the system includes the spring toy and Earth

a The toy is pushed down thereby
compressing the spring. b The spring expands and

the toy jumps.

physicsuae.com

c  The toy reaches the
top of its flight.

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

d  Describe how energy manifests itself in different ways in this system.
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أ/ ايهاب جمال 

054444825626

اضغط هنا لحضور الشرح

When you push down on the spring toy to compress the spring completely before releasing it,
what is the primary form of energy stored in the system (toy + spring + Earth)?

أ

اختيار من متعدد
MCQ

34

A

B

C

D

Elastic potential energy 

 Kinetic energy (K) 

 Gravitational potential energy (GPE) 

 Thermal energy (Eₜₕ) 

physicsuae.com

As the spring expands and the toy jumps upward, what primary energy transformation
occurs within the system during launch?

اختيار من متعدد
MCQ

35

A

B

C

D

Elastic potential energy (Uₑₛ) converts into kinetic energy (K) and gravitational
potential energy (GPE) 

 Gravitational potential energy (GPE) converts into elastic potential energy 

 Kinetic energy (K) converts entirely into elastic potential energy 

 Elastic potential energy remains constant with no transformation 

When the toy reaches the top of its flight (maximum height), what is the primary form of
energy present in the system at that instant (assuming air resistance is negligible)?

أ

اختيار من متعدد
MCQ

36

A

B

C

D

 Gravitational potential energy (GPE) 

 Kinetic energy (K) 

 Elastic potential energy 

 Thermal energy (Eₜₕ) 

physicsuae.com
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أ/ ايهاب جمال 

054444825627

اضغط هنا لحضور الشرح

What is the amount of energy produced from the complete conversion of a mass of 1 g into
energy, given that the speed of light in a vacuum is c = 3 × 10⁸ m/s?

أ

اختيار من متعدد
MCQ

37

A

B

C

D

9 × 10¹⁰ J 

 9 × 10¹³ J 

9 × 10¹⁶ J 

3 × 10⁵ J 

physicsuae.com

In a nuclear reaction, an energy of 4.5 × 10¹⁴ J is released. 
What is the mass defect that was completely converted into this energy? (c = 3 × 10⁸ m/s)

اختيار من متعدد
MCQ

38

أ

A

B

C

D

2.5 × 10⁻³ kg 

5.0 × 10⁻³ kg 

1.5 × 10⁻² kg 

9.0 × 10⁻³ kg 
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أ/ ايهاب جمال 

054444825628

أ

physicsuae.com

CONSERVATION OFCONSERVATION OFCONSERVATION OF

ENERGYENERGYENERGY
CONSERVATION OF

ENERGY
lesson 3

اضغط هنا لحضور الشرح
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أ

أ/ ايهاب جمال 

054444825629
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lesson 3
اضغط هنا لحضور الشرح
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lesson 3
اضغط هنا لحضور الشرح

physicsuae.com

971544448256
اضغط هنا للتواصل واتساب 

https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
http://physicsuae.com/
http://physicsuae.com/
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2
https://wa.link/ukufs2


أ

أ/ ايهاب جمال 

054444825631

اضغط هنا لحضور الشرح

physicsuae.com

Ahmad and Sultan start from rest at the same time at height (h) at the top of two
differently configured water slides. The slides are nearly frictionless.
Which statement is true about Ahmad and Sultan in the given position?

أ

اختيار من متعدد
MCQ

40

A

B

C

D

Ahmad has less potential energy than Sultan

Both have the same kinetic energy

Both have the same potential energy

Sultan has greater kinetic energy than Ahmad

Assuming friction and air resistance are negligible, which of the following is correct about
the total mechanical energy of the pendulum as it oscillates?

اختيار من متعدد
MCQ

39

A

B

C

D

Total energy is constant throughout the pendulum's motion

Total energy is maximum when the pendulum bob is at its lowest position

Total energy is maximum when the pendulum bob is at its maximum height

Total energy is minimum when the pendulum bob is somewhere between its lowest
and highest positions.
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أ/ ايهاب جمال 

054444825632

اضغط هنا لحضور الشرح

physicsuae.com

41

اختيار من متعدد
MCQ

use the graph below to answer the follwing qestions :

C, D, E, F 

 D, E, B, F 

B, F, E, C 

A, G, F, C 

A

B

C

D

Which sequence correctly shows a resulting increase in potential energy? 

E, F, B, G 

 D, E, B, F 

B, F, E, C 

A, B, C, D

A

B

C

D

 Which sequence correctly shows a resulting increase in kinetic energy? 

 E, F, B, G

D, E, F, G 

B, F, E, C 

A, G, F, C 

A

B

C

D

Which sequence correctly shows a resulting decrease in kinetic energy?

E, F, B, G 

D, E, B, F 

A, B, C, D 

A, G, F, C

A

B

C

D

Which sequence correctly shows a resulting decrease in potential energy?
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أ

أ/ ايهاب جمال 

054444825633

اضغط هنا لحضور الشرح

physicsuae.com

The diagram illustrates a ball hung by a thread that swings freely in a vertical plane.
The maximum speed reached by the ball during oscillation equals ............ .

أ

اختيار من متعدد
MCQ

43

A

B

C

D

1.1 m/s

2.2 m/s

3.3 m/s

4.4 m/s

Two balls a and b of the same volume and of masses m and 2m respectively have fallen
from a height h above the ground as shown in the opposite figure, so which physical
quantity will not be equal for the two balls at the halfway point of their path till the
ground?

اختيار من متعدد
MCQ

42

A

B

C

D

Potential energy

Kinetic energy

Mechanical energy

All the previous

0544448256
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أ

A skater slides down a U-shaped ramp, as shown in the figure.
Which graph correctly describes the change in mechanical energy (blue), 
potential energy (green), and kinetic energy (orange) over time

أ/ ايهاب جمال 

054444825634

اضغط هنا لحضور الشرح

physicsuae.com

An object is projected from the ground vertically upward at velocity 10 m/s, 
so the maximum height reached by the object will be ............ .

اختيار من متعدد
MCQ

44

A

B

C

D

0.5 m

1 m

5 m 

10 m 

اختيار من متعدد

B

D

A

C

MCQ

45
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أ

A ball is dropped from a point a above the ground as shown in the figure.
Assuming that air resistance is negligible. Which of the following expressions correctly
describes the kinetic energy of the ball when it is at point b(       )in terms of its gravitational
potential energy at point a          ?

أ/ ايهاب جمال 

054444825635

اضغط هنا لحضور الشرح

physicsuae.com

In the opposite figure, two identical balls (X, Y) descend together from the same level,
one over incline (AB) and the other over (AC). Which of the following sentences
describes what happens to the two balls at points (B and C) by neglecting the friction?

أ

اختيار من متعدد
MCQ

47

A

B

C

D

The mechanical energy of ball (X) is greater

The speed of ball (X) will be greater

The mechanical energy of ball (Y) is greater

The speeds of the two balls will be equal

اختيار من متعدد
MCQ

46

A

B

C

D
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أ/ ايهاب جمال 

054444825636

اضغط هنا لحضور الشرح

physicsuae.com

For a block of mass m to slide without friction up the rise of height h shown, it must
have a minimum initial kinetic energy of:

اختيار من متعدد
MCQ

49

A

B

C

D

gh

mgh

gh/2

mgh/2

أ

A block is released from rest at point P and slides along the frictionless track shown.
 At point Q, its speed is:

اختيار من متعدد
MCQ

48

A

B

C

D

A 2.0 kg object is released from rest from a height of 3.0 m above Earth’s surface. 
How much kinetic energy does the object have when it reaches a height of 1.0 m?

أ

اختيار من متعدد
MCQ

50

A

B

C

D

2.5 J

10 J

 20  J

 40 J
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أ

أ/ ايهاب جمال 

054444825637

اضغط هنا لحضور الشرح

A pendulum swings in a vertical plane. At the bottom of the swing, the kinetic energy is 8 J
and the gravitational potential energy is 4 J. At the highest position of the swing, the kinetic
and gravitational potential energies are ____.

أ

اختيار من متعدد

51

MCQ

A

B

C

D

kinetic energy = 0 J gravitational potential energy = 4 J

kinetic energy = 4 J gravitational potential energy = 8 J

kinetic energy = 0 J gravitational potential energy = 12 J

kinetic energy = 12 J gravitational potential energy = 0 J

A ball of mass m is thrown vertically into the air with an initial speed v.
 Which of the following equations correctly describes the maximum height, h, of the ball?

أ

اختيار من متعدد

52

MCQ

A

B

C

D

physicsuae.com

A stone is thrown up in the air and it reaches a maximum height of 10.0 m.
 What is the initial speed of the stone?

أ

اختيار من متعدد
MCQ

53

A

B

C

D

10.0 m/s

12.0 m/s

14.0 m/s

19.0 m/s
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أ

أ/ ايهاب جمال 
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اضغط هنا لحضور الشرح

A simple pendulum consists of a 2.0-kg mass attached to a string. It is released from rest at
X as shown. Its speed at the lowest point Y is about:

أ

اختيار من متعدد

54

MCQ

A

B

C

D

0.90 m/s

6.0 m/s

6.3 m/s

3.6 m/s

physicsuae.com

Suppose that the bike rider pedaled up the hill and never came to a stop. In what system is
energy conserved? From what form of energy did the bike gain mechanical energy?

أ

اختيار من متعدد
MCQ

56

A

B

C

D

The system (bike + rider + Earth), and mechanical energy (M.E) was gained from chemical energy
(E꜀ₕₑₘ) stored in the rider's body

The system (bike only), and mechanical energy (M.E) was gained from gravitational potential
energy (GPE)

The system (bike + hill only), and mechanical energy (M.E) was gained from thermal energy (Eₜₕ)

The system (rider + Earth only), and mechanical energy (M.E) was gained from rotational kinetic energy
(Kᵣₒₜ) of the wheels

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
ا

Practice
55

 Your friend wants to solve the world's energy problems by inventing a device that will
deliver ten times more energy than put into the device. Can this device work? Explain.

physicsuae.com
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أ

اختيار من متعدد

B

D

MCQ

57
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لـــ
ا

Practice
58

A bike rider approaches a hill at a speed of 8.5 m/s. The combined mass of the bike and
the rider is 85.0 kg. Choose a suitable system. Find the initial kinetic energy of the system.
The rider coasts up the hill. Assuming friction is negligible, at what height will the bike
come to rest?
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أ
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اضغط هنا لحضور الشرح
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Practice
59 A skier starts from rest at the top of a hill that is 45.0 m

high, skis down a 30° incline into a valley, and continues
up a hill that is 40.0 m high. The heights of both hills are
measured from the valley floor. Assume that friction is
negligible and ignore the effect of the ski poles.

a How fast is the skier moving at the bottom of the valley?

b What is the skier’s speed at the top of the second hill?

c Do the angles of the hills affect your answers?

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ
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ل
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Practice
60 In a belly-flop diving contest, the winner is the diver who makes the biggest splash upon hitting the

water. The size of the splash depends not only on the diver’s style, but also on the amount of kinetic
energy the diver has. Consider a contest in which each diver jumps from a 3.00-m platform. One diver
has a mass of 136 kg and simply steps off the platform. Another diver has a mass of 100 kg and leaps
upward from the platform. How high would the second diver have to leap to make a competitive
splash?
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Practice
61 A rubber ball drops from a height of 8.0 m onto a concrete floor and bounces repeatedly.

Each time it hits the floor, the ball-Earth system loses 1/5 of its ME. How many times will
the ball bounce before it bounces back up to a height of only 4.0 m?

ل
ـــــ

ـــــ
ـــــ

ـح
ـــــ

لـــ
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Practice
62 In Figure, a child slides down a playground slide. At the bottom, she is moving at 3.0 m/s.

How much energy was transformed by friction as she slid down the slide?
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An inelastic collision is one in which:

أ

اختيار من متعدد

63

MCQ

A

B

C

D

 Momentum is not conserved but kinetic energy is conserved

 Momentum is conserved but kinetic energy is not conserved

 Neither kinetic energy nor momentum is conserved

 Total mass is not conserved but momentum is conserved

physicsuae.com

Blocks A and B are moving toward each other. A has a mass of 2.0 kg and a velocity of
50 m/s, while B has a mass of 4.0 kg and a velocity of −25 m/s. They suffer a perfectly
inelastic collision. The kinetic energy lost during the collision is:

أ

اختيار من متعدد
MCQ

64

A

B

C

D

 0 J

 1250 J

 3750 J

 5000 J

Suppose a glob of chewing gum and a small, rubber ball collide head-on in midair and then rebound
apart. Would you expect kinetic energy (K) to be conserved? If not, what happens to the energy?

اختيار من متعدد
MCQ

65

A

B

C

D

No, kinetic energy (K.E) is not conserved (KEᵢ ≠ KE𝒻). Some of it is converted into thermal energy (Eₜₕ)
and work done in deforming the gum.

Yes, kinetic energy (KE) is perfectly conserved (KEᵢ = KE𝒻) because the objects bounce apart.

No, kinetic energy (KE) is not conserved. It is completely converted into gravitational potential energy (GPE).

Yes, kinetic energy (KE) is conserved, but the total momentum (P) of the system is lost.

physicsuae.com
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Practice
66 A 110-kg football linebacker has a head-on collision with a 150-kg defensive end. After they

collide, they come to a complete stop. Before the collision, which player had the greater
velocity, momentum and which player had the greater kinetic energy?

Practice
67 A 91.0-kg hockey player is skating on ice at 5.50 m/s. Another hockey player of equal mass,

moving at 8.1 m/s in the same direction, hits him from behind. They slide off together:

a What are the total mechanical energy and momentum of the system before the collision?

b What is the velocity of the two hockey players after the collision?

c How much was the system’s kinetic energy decreased in the collision?

ل
ـــــ
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Practice
68 An 8.00-g bullet is fired horizontally into a 9.00-kg block of wood on an air table and is

embedded in it. After the collision, the block and bullet slide along the frictionless surface
together with a speed of 10.0 cm/s. Find the initial speed of the bullet.

Practice
69

A bullet of mass m, moving at speed v₁, goes through a
motionless wooden block and exits with speed v₂. After
the collision, the block, which has mass m , is moving:B

a What is the final speed (v ) of the block?B

b What was the change in the bullet’s mechanical energy?

c How much energy was lost to friction inside the block?

ل
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ـــــ
ـــــ
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ـــــ
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Sphere A has mass m and is moving with velocity v. It makes a head-on elastic collision with
a stationary sphere B of mass 2m. After the collision their speeds (v  and v  ) are:A B

اختيار من متعدد

70

MCQ

A

B

C

D

 v  = 0, v  = v/2A B

v  = −2v/3, v  = v/3A B

v  = −v, v  = vA B

 v  = −v/3, v  = 2v/3A B

physicsuae.com

A group of students in grade 12 advanced investigating the principle of conservation of
momentum using a small toy truck moving with constant velocity on a frictionless surface. As
the truck passes position (X) an amount of sand is dropped into it. At position (Y), a trapdoor
at the back of the truck opens and the sand falls out. How does the velocity of the truck
change at position (X) and at position (Y)?

اختيار من متعدد

71

MCQ

A

B

C

D

اضغط هنا لحضور الشرح
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اضغط هنا لحضور الشرح

Two balls (a) and (b) have the same kinetic energy, and the momentum of ball (b) equals half
of the momentum of ball (a). If the mass of ball (a) equals 6 kg, what is the mass of ball (b)?

اختيار من متعدد

72

MCQ

A

B

C

D

1.5 kg

0.75 kg

2 kg 

3 kg 

physicsuae.com

اختيار من متعدد

73

MCQ

A

B

C

D

اضغط هنا لحضور الشرح

اضغط هنا لحضور الشرح
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17

18

يمكنك التسجيل في
 الفصل الدراسي الأول 

للحصول على المذكرة كاملة 

اضغط هنا لحضور الشرح

اضغط هنا للتواصل وااتساب 
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	When a ball moves upward after being tossed,
	what is the nature of the work done on it by gravity?
	Zero work because gravity does not act on objects while they are moving upward.
	Negative work (Wg = -mgh) because the ball's displacement is in the opposite direction to the gravitational force (downward).
	Positive work that leads to an increase in the ball's speed.
	Positive work because the ball's displacement is in the same direction as the gravitational force.

	MCQ
	A rectangular block is moving along a frictionless path when it encounters the circular loop as shown. The block passes points 1, 2, 3, 4, 1 before returning to the horizontal track. At point 3:
	its mechanical energy is a minimum
	the velocity is zero
	it is not accelerating
	its speed is a minimum

	MCQ
	What is the "Reference level" in the context of calculating gravitational potential energy?
	It is always the ground or sea level and cannot be changed.
	It is the maximum height a moving object can reach.
	It is the position where the gravitational potential energy (GPE) is defined to be zero.
	It is the point where the kinetic energy is at its highest possible level.
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	Considering the Energy Bar Diagrams for a tossed ball, when the ball reaches half of its maximum height (½ h) during its ascent or descent,
	what is the relationship between its energies?

	MCQ
	An object is thrown vertically upward.
	Which pair of graphs best represents the object’s kinetic energy and gravitational potential energy as functions of displacement while it rises?
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