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Chapter 1 - Lesson 1 (Work)

Choose the Correct Answer

1. Work is considered ...............
a) Scalar and measured by newton b) Scalar and measured by Joule
c¢) Vector and measured by newton d) Vector and measured by Joule

2. The dimensional formula of workis ...............
a) ML2T2 b) MLT2 c) MLT d) MmLT™

3. The unit Joule is equivalent to:
a) N/m b) N.m c) kg:m?%s? d) Both (b) and (c)

4. The work done by a force acting at an angle 6 with the displacement is given by:
a) F-d b) F-d-sinB c) F-d-cosB d) F-cosb

5. The work done by a force is zero when the angle between the force and the displacement is:
a)0° b) 60° c) 45° d) 90°

6. The work is negative when the direction of displacement is ............... the direction of the
force.
a) In the same
b) Opposite
c) Perpendicular to
d) no correct answer

7. When the force acts on a body and the angle between the force and the displacement is
60°, the work done is:
a) Maximum b) Half of maximum c) Zero d) Negative

8. If the applied force acting on a body is doubled while the distance moved remains the same,
the work done ...............
a) Doubles b) Increases to four times c) Decreases to half d) no correct answer
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9. The graph shows the relation between work and displacement when a force acts at an angle

of 60°. If the acceleration is 4 m/s?, the mass of the body is: WD

a) 0.2 kg
b) 0.4 kg ' //

c) 0.5 kg R
d) 06 kg - 45 | o {m})

10. A man carries a bag of mass 5 kg and climbs a staircase of length 10 m that is inclined at an
angle of 30° to the horizontal. The work done on the bag while climbing the stairs is:
(g=10m/s?)
a) 500J
b)4331]
c)250J
d) Zero

11. The following graphs show the relationship between the force (F) acting on a group of
moving bodies and the displacement (d).
If all bodies move in the same direction as the applied force, which of these bodies has the
greatest work done on it?

F(N) F(N) F(N) F(N)

d(m) = d(m) — d (m) d(m)
a)A b) B c)C d)D

12. The work done by an electron moving in a circular path is:
a) Zero
b) Maximum in Level one
¢) Maximum in Last level
d) Equal in all Levels
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13. A body moves in a circular path of radius 20 m. If a force of 50 N acts perpendicular to the

direction of motion, the work done is:
a) Zero b) 150 J c) 200 d) 240

14. The graph shows the relation between force and displacement. The work done over a

distance of 8 m equals: ‘mF ™)
a) Zero i
30
b) 100
20
c) 130
101"
d) 170

d (m)

15. A horse pulls a load using a rope along a road where rope inclined on road with angle 60° for

a distance of 200 m. If the mass of the load is 150 kg and the acceleration of motion is
2 m/s?, the work done by the horse is ...............

a) Zero

b) 30000 J

c) 1500

d) 60000 J

16. The graph that represents the relationship between the work done and the angle between

the direction of the force and the displacement is ...............
W)

W)

' -/

(A rdery n
a)A b) B c)C d)D
17. An elevator carries a person of mass 80 kg to a height of 100 m. The work done on this

PErSON 1S: tevveneennrnnss (g=9.8 m/s?)
a) Zero b) 8000J c) 78400 J d) 89000 J

fider)
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18. The adjacent graph represents the relationship between the work done on a body and the
angle between the force acting on the body and the displacement resulting from this force.
Choose the correct values of (X, Y, M, Z), in order.

Wi
z M \ X
| 300 By | 607 | lpg
2 2
b} | 6o eg | 900 | Fd
2
C ° °
)| 90 0 30 F-d 0 (dea
1 e0e F-d 60° | lpg
2

19. A body of mass 4 kg is lifted vertically through a distance of 3 m, and another body of mass
2 kg is lifted vertically through a distance of 6 m.
Which of the following statements is correct?
a) The body of mass 4 kg requires more work to lift because its mass is larger.
b) The body of mass 2 kg requires more work to lift because it is raised to a greater height.
c¢) Both bodies require the same amount of work to lift.
d) The required work cannot be compared because time information is not given.

20. A body of mass 5 kg is lifted to a height of 8 m in a vertical direction. (g = 10 m/s?)
The work done is:
a)1.7) b) 45 J c) 1.5 x 103 J d) 4 x 10% )

21. A force of 25 N is used to pull a bag, and the work done is 50 J.
What distance does the bag move?
a)2m b)1m c)3m d)4m

22. If a box is pulled on a smooth horizontal surface by a force of 10 N, arrange the following
situations according to the work done on the box, from the smallest to the largest.

0™ ’ 0N
(iR
TR AR e e oy e e e S S e i S e e e g
0 a 1]
a) 1>2>3 b) 3>2>1 c) 2>3>1 d) 1>3>2
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23.

24,

25.

26.

27.

A body of mass 2 kg moves with a speed of 3 m/s affected by force of 4 N acts in the
direction of motion then removed after the body moves a distance of 5 m, then the work
done on the body is:

a)oJ

b) 20

c)60)

d) 120

A box of weight 80 N slides with constant speed for a distance of 5 m along an inclined plane
that makes an angle of 30° with the horizontal.
The work done by the force of gravity is equal to:

a)ol b) 200
c)400) d) 1600 )
The force of friction does ............... work.
a) Zero

b) Positive

c) Negative

d) No correct answer

A satellite does not consume fuel while moving in its circular orbit which no work on it
because the force acting on it is:

a) Perpendicular to the direction of its motion

b) Opposite to the direction of its motion

¢) In the same direction of its motion

d) Equal to zero

The figure shows the relationship between the force acting on a

body and the displacement. The graph that represents the
relationship between the work done and the displacement is:

W) Wl L

d | | d
a)A b) B c)C d)D
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28. The graph shows the relationship between work and displacement when
the force acts at an angle. If the angle between the displacement and
the force is 60°, then the magnitude of the force equals:
a)5N b) 10 N c)15N d)2.5N

diml

29. In the figure, a force of S0 N is used to push a box up a
smooth inclined plane of length 6 m that makes an angle of
30° with the horizontal. (g = 10 m/s?)

The work done on the box when it reaches point A is equal to:

a) 300 J b) 150 ] ¢) 3000 J d) 1500 J

30. The figure shows four forces acting on a body resting on a smooth horizontal surface.
If these forces cause the body to move 1 m, the net work done by the resultant force is:
a)2) ‘T
b) 3
c)9lJ
d)6J

31. A body is acted upon by two forces on a smooth horizontal surface as shown in the figure.
If the work done by the resultant force over a distance of 60 m is 600 J, then the angle (0)
equals:

a) 100° 120
b) 160°
¢) 150° SON

d) 120° e
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32. In the adjacent figure, the arrow shows the direction of the force used by a person to lift a
box. Therefore, the person .....................
a) Does work on the box, because the force acting on the box is
less than the force of gravity.
b) Does work on the box, because the force acting on the box is
in the same direction as the displacement.
c) Does not do work on the box, because the displacement of
the box is opposite to the direction of gravity.
d) Does not do work on the box, because the force acting on the

box is perpendicular to the direction of its displacement.

33. A person pulls a box with a force (F) through a distance (d) in a direction that makes an
angle of 30° with the direction of the applied force, as shown in the figure.
The work done on the box by this person is equal to:

a) Zero

b) 3 F d EEE
¢)/3/2 Fd
d) F d

34. Which of the following forces does work on the body on which it acts?
a) The force of gravity acting on a train moving on a straight horizontal track.
b) The force exerted by a person pushing a large tree.
c¢) The frictional force between the tires of a car and the road when the brakes are applied.
d) All of the previous forces.

35. A motorcycle moves in a straight line under the action of a driving force of 500 N and a
frictional force of 200 N. The work done by the resultant force on the motorcycle when it
moves a distance of 50 m is equal to:

a) 15 x10%) b) 25 x 10° J
c)20x10%) d) 35x 103

36. A girl walks along a straight horizontal path for a distance of 6 m while carrying a bag of
weight 10 N, then she climbs a staircase to reach a height of 8 m. The total work done by
the girl on the bag is equal to:

a)60) b) 80 c) 100 J d) 140 J



2" Secondary

37. Two bodies (X) and (Y) have the same mass and are placed on a horizontal surface. Each

38.

body is acted upon by a constant force; the magnitudes of the

2" Term

forces are Fyx and F,, respectively. The adjacent graph represents the  W(J)

relationship between the work done (W) by the applied force and
the displacement (d) for each body. The ratio between the

magnitudes of the two forces(?)is equal to:
y

b) 3/,

c)3

d)2

-
L

e d{m)

Two bodies (X) and (Y) have the same mass and start moving from rest on a smooth

horizontal surface under the action of different resultant horizontal forces.

The adjacent graph represents the relationship between the velocity (v) and time (t) for
each body. Find the ratio between the amounts of work done on the two bodies by the

w,
resultant force(—")
Wy

(1) When both bodies cover the same displacement, the ratio is equal to:

a) 273
b) 3/2
c)4/9
d) 94
(2) During the time interval from 0 to to, the ratio is equal to:
a)2/3
b) 3/2
c)4/9
d) 94
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39.

40.

Three boxes (A), (B), and (C) are placed on a horizontal surface.

Each box is pulled by the same horizontal force (Fo). The boxes move through displacements
do, do, and 2do respectively, during time intervals to, 2to, and 4to respectively. The correct
order of the work done on the boxes by the force (Fo) is:

a)A=B=C b)A<B=C ©)A=B<C dB<A<C

In the adjacent figure, a crane lifts a load of mass 0.5 ton vertically upward from the ground
to a height of 10 m at a constant speed.

Given that the acceleration due to gravity is 10 m/s?, find the work done by:

1) The work of tension force in the rope on the load is equal

to: &é’if

a)oJ
b) 50

c) =50 kJ 1‘ \
d) 50 kJ g RS
2) The work of gravity force acting on the load is equal to: /\ \'. \
a)0J f | |

b) 50 J il WS ;—c_
c) -50 kJ =t I—-_.“:—CA —
d) 50 kJ & 6,:1 ‘QG‘?
3) The work of resultant force acting on the load is equal to:

a)oJ

b) 50

c) =50 kJ

d) 50 kJ
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Essay Questions

41. A horizontal force acts on a body, and its magnitude changes with the displacement as
shown in the graph.Calculate the work done by the force in moving the body from zero
displacement to a displacement of 35 m. F(N)

43. The adjacent figure shows a body placed on a horizontal surface.
A force of 40 N acts on it, making an angle of 65° with the
horizontal. If the body moves a distance of 4.5 m from point a to 40N
point b, and the force of friction is equal to 15 N, calculate the work
done on the body by the resultant force.

10
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Chapter 1 — Lesson 2 (Energy)

Choose the correct answer:

1 - Kinetic energy

1. The dimensional formula of kinetic energy is ...............
a) ML'T? b) ML*T2 c) MLT d) ML™'T?

2. A car of mass 2000 kg moves with a speed of 60 km/h.
The kinetic energy of the car is:
a) 1.7 x 10*) b) 6 x 10 J c)2.78 x 10%) d) 3.6 x 10%J

3. When the speed of a car is doubled, the kinetic energy ..................
a) Decreases to half b) Doubles  c) Increases to four times d) Remains constant

4. The kinetic energy of a body is equal to the square of its speed when the mass of the body
is:
a) 2 kg b) 4 kg c) 6 kg d) 10 kg

5. The slope of the graph between the square of the speed on the vertical axis and the
reciprocal of the mass on the horizontal axis is equal to:

a) % K.E b) K.E )2 K.E dWK.E

6. Inthe adjacent figure, there are —
four bodies (a), (b), (c), and (d) | 10kg

Skg ke | T
of different masses moving with S ——— ,E: —— ‘ . g e lkg'
constant speed. (a) (b) (c) (d)

(1) If all four bodies have the same speed, then the body that has the greatest kinetic
energy is:

a) (a) b) (b) c) (c) d) (d)

(2) If all four bodies have the same kinetic energy, then the body that has the greatest speed
is:

a) (a) b) (b) c) (c) d) (d)

O O © Meligy4Science
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7.

10.

11.

Choose the correct order of the cars shown in the a
figure according to the kinetic energy of each. m.= 10000 ke I\

A = |8 v,=20 m/s

oomo e
a)b<c<a

b C
b)c<b<a LU _v.=20 m/s
c)b>c>a 01506’]; vp=15 m/s Soit of|
my=1. g &

dc=b=a t m,=1500 kg

A boy of mass 72 kg has a kinetic energy equal to that of a car of mass 1200 kg moving at a
speed of 9 km/h.

The speed of the boy is:

a)2.27 m/s b) 3.04 m/s c)5.14 m/s d) 10.21 m/s

The adjacent graph shows the relationship between the square of the speed (v?) of several
bodies and the reciprocal of the mass (1/m) for each s
body, where all bodies have the same kinetic energy. )

The kinetic energy of each body is equal to: 8
9
a)0.5)
b) 1) B i
c)2]) 2
d)4) 12§ - L (kg
) B Sl el 28 s R 0

A body has a kinetic energy of 4 J. If its speed is doubled, its kinetic energy becomes:
a)0.8J b)4) c)8) d)16)

If the mass of the first body is double the mass of the second body, and the speed of the
first body is half the speed of the second body, then the kinetic energy of the first body

IS ciiveeerenennn, the kinetic energy of the second body.
a) Half b) Double c) One quarter d) Four times
2

O O © Meligy4Science
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12.

13.

14.

15.

16.

17.

The slope of the graph between the kinetic energy on the vertical axis and the reciprocal
of the mass on the horizontal axis is equal to:(P is referring to momentum)

a) V2 P* b) P? c) 2P d) VP

The momentum can be calculated from the relation:

K.E 2K.E K.E K.E
a) = b) o) d)

v v 2v

Two bodies X and Y have the same kinetic energy. If the mass of body X is four times the
mass of body Y, then the ratio of i—x is equal to:
y

a) 12 b) 2/1 c) 14 d) 4/1

If the kinetic energy of a body is twice its momentum, then the speed of the body is

a)1m/s b)2m/s c)4m/s d)8 m/s

A car moves in a straight line. If its momentum increases to three times its original
value, then its kinetic energy ............cc....

a) Doubles

b) Increases to three times

c) Increases to nine times

d) Remains constant

A person pushes a cart carrying boxes. The following forces
act on the cart:

(I) The pushing force exerted by the person

(IT) The force of friction

(IIT) The force of gravity (weight)

(IV) The normal reaction force exerted by the ground

Which pair of these forces don’t work on the cart when it
moves through a displacement (d)?

a) Forces (I) and (1) b) Forces (lll) and (IV)
c) Forces (ll) and (1) d) Forces (1) and (IV)
3

O O © Meligy4Science
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18.

19.

20.

21.The figure shows the directions and magnitudes of four

In the adjacent figure, the maximum kinetic energy of the
pendulum is at position ..................

a)a .
b)b N
c)c 9/‘(/
d) All of the above ) —" b

The graph shows the change in the kinetic energy (K.E.) of a body falling freely with its
distance (d) changes is:
K.E() KE() K.E(])

KE()
d(m) d (m) lL‘ d (m) L d(m)
B c)C d)D

a) A b)

The slope of the straight line in the adjacent graph represents
the .oveenneennis of the body.

a) Mass of the body

b) Weight of the body

c) Momentum of the body

d) Speed of the body

Fi=2N

horizontal forces acting on a body placed on a II

horizontal surface. If the body moves 4 m, the change Fi= LN_' L Fy=7N
in its kinetic energy is equal to: )

a)8)J b)10)J o

c)24) d)32) .

O O © Meligy4Science
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22. The adjacent graph represents the relationship between the speed

23.

vim/s)
(v) of a body of mass 2 kg and the time (t) of its motion.

Which of the following graphs represents the relationship between

the kinetic energy (KE) of the body and time (t)? 2
5 t(s)
KE (1) KE(I) KE (1) KE ()
| s
21 2t 2 2
1(s) = Lis} , Lis) 5 L8]
a)A b) B c)C d)D

The adjacent graph represents the relationship between the kinetic energy (KE) of a body and
the square of its speed (v?). If the two quantities are represented on both axes using the same
scale, then the mass of the body is equal to:
a) 0.5 kg

b) 1 kg

c)2 kg

d) 5 kg : vHms?)

KE (]}

24. A car of mass 3 x 10® kg is moving with a speed of 16 m/s when it collides with a tree and

comes to rest, as shown in the figure.

(1) The change in the kinetic energy of the car is equal to:
a)-3.84x10°) b) -2.4 x 10*)

c) 2.4 x 10*) d) 3.84 x10° )

(2) The work done on the tree when the front of the car

collides with it is equal to:

a)0J b) 2.4 x 10* ) c) 3.84 x 10°J d) 6.23 x 10°)
(3) The average force exerted on the front of the car if it is compressed by 50 cm is equal to:
a) 1.92 x 10° N b) 5.76 x 10° N c) 7.68 x 105 N d) 9.6 x 105 N

5

O O O Meligy4Science
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25.

26.

27.

28.

29.

The adjacent figure shows a car of mass (m) moving with speed (v), and a motorcycle of
mass (m4) moving with speed (2v).
The ratio between their kinetic energies (&> is

motorcycle

equal to:

a) 1/4

b) 12
)1
)2

(2)

o

A gun fires 600 bullets per minute. If the mass of one bullet is 8 g and its speed is 700
m/s, the total kinetic energy of the bullets fired in one second is equal to:
a) 3.92 x 10°J b) 19.6 x 10°J c)58.8 x 10°) d) 78.4 x 10° )

A projectile of mass 10 g is fired with a speed of 600 m/s toward a rubber barrier of
thickness 8 cm.

The speed of the projectile at the moment it exits the barrier is 400 m/s.

(1) The work done by the resistive force of the rubber on the projectile is equal to:

a)1) b)-1) c) 1000 J d)-10001)
(2) The average resistive force exerted by the rubber on the projectile is equal to:
a)12.5N b)-12.5N c) 12500 N d)-12500 N

A ball of mass (m) moves horizontally with speed (v). It collides with a wall and the
rebounds with half its initial speed. The kinetic energy lost as a result of the collision is
equalto:

2 1 2

c)%mv d);mv

1 3
a)-muv? b) =muv?
8 8

Which of the following graphs represents the relationship between the kinetic energy
(KE) of a body that starts from rest and moves in a straight line with constant
acceleration, and time (t)?

KE KE KE KE

O O © Meligy4Science
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30. A car of mass 1200 kg starts moving from rest in a straight line with constant
acceleration.

The adjacent graph represents the relationship between i:m
the kinetic energy (KE) of the car and the square of time
(t). 144
The acceleration of the caris equal to:
a) 2 m/s®
b) 4 m/s® “ .
c) 8 m/s® 2 40 60 000 O
d) 16 m/s?
2-Potential energy
31.The dimensional formula of potential energy is ..................
a)MLT? b) M L*T2 c)ML*T ML T

32.The energy stored in a compressed springis ......cccccuveee..
a) Kinetic energy b) Potential energy c) Nuclearenergy d)Thermal energy

33. The adjacent figure shows a table of height 0.5 m above the ground.
A book of mass 2 kg is placed on it.
Given that g = 9.8 m/s®, the potential energy of the book is
equalto:
a)2.5) ; e— |
b)9.8) | 4
c)25) A
d)98)J '

34. An athlete of weight 700 N climbs a mountain to a height of 200 m above the ground.
The work done by the athlete against gravity to reach this height is equal to:
a)2x10*) b) 8 x 10*) c) 10 x 10*) d) 14 x 10*)

35. The potential energy of a body placed at a point 5 m above the surface of the Earth is
980 J.
Giventhatg=9.8 m/s?, the mass of the body is equal to:
a) 20 kg b) 50 kg c) 100 kg d) 196 kg

O O © Meligy4Science
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36.

37.

38.

39.

40.

41.

The adjacent figure shows a weightlifter lifting a mass of 100

kg. If the mass is raised to a height of 2 m, and g =10 m/s?, Y,

the work done by the weightlifter to lift this mass is equal to: ': ! ~

a) 100 b) 200 J R [ (@
c) 1000 J d) 2000 ) L + TR AN

The slope of the straight line in the adjacent graph (P.E.) versus h
represents the ............... of the body.

a) Mass of the body

b) Weight of the body

c) Displacement of the body

d) Speed of the body

The potential energy of a body of mass 1 kg at the surface of the Earth is equal to:
a) Zero b)1J c)9.8J d) 98]

At what height does the potential energy equal half the weight of the body?
a)0.25m b)0.5m c)0.75m d)1m

A man reaches his apartment by climbing the stairs once and by using the elevator
another time. Which of the following statements is correct?

a) The gravitational potential energy of the man is greater when he climbs the stairs.
b) The gravitational potential energy of the man is greater when he uses the elevator.
c) The man has no gravitational potential energy when using the elevator.

d) The gravitational potential energy of the man is the same in both cases.

The adjacent graph shows the relationship between the gravitational potential energy
(P.E.) of a body and its height (h) above the surface of the PE(D)

Earth.

Ifg=9.8 m/s?, then the mass of the body is equal to:
a) 0.5 kg

b) 0.82 kg 16

c) 8 kg P h(m)
d) 78.4 kg

48

O O © Meligy4Science
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42. You have two boxes (a) and (b) with weights 40 N and 60 N, respectively. Box (a) is
placed on the surface of the Earth, while box (b) is placed at a height of 2 m above the
surface of the Earth. The height to which box (a) must be lifted so that its potential
energy becomes equal to that of box (b) is:

a) 1.3 m b)1.5m ¢)3m d)Sm

43. A metal ball falls through four horizontal levels A, B, C, and D, which are separated by

equal distances, as shown in the figure. Then .................. Q)
Choose the correct answer according to the table: .. - A
DHH\Greatest potential enerngGreatest kinetic enerngMaximum speed at\ ........................ B
Allllp A A |
BJJ[[A D D — .
cllia I B |
bl b b e D

44. Aninclined plane reduces the applied force and does not affect the work done because

a) Decreasing the displacement
b) Increasing the displacement
c) Increasing vertical height

d) Decreasing vertical height

45.When a body is lifted above the surface of the Earth, it gains potential energy.
If the body is lifted to double the height, theniit..................
a) Gains four times the potential energy
b) Gains double the potential energy
c) Gains half the potential energy
d) Gains no additional energy

O O © Meligy4Science
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46. In the adjacent figure, the maximum potential energy of the
pendulum is at position ..................
a)a
b
c

O T

)
)
d) AUl of the above

2" Term

47.The graph that represents the change in the potential energy (P.E.) of a body falling

freely, as its distance (d) from its initial position changes, is

m
(.‘.) PE()) P.E() P.E(J)
LW

a) A b) B

48. In the adjacent figure, there is a metal ball and a wooden box,
where the mass of the box is twice the mass of the ball. The height
of the ball above the surface of the Earth is twice the height of the
box. The potential energy of the box is ............... the potential
energy of the ball.

a) One quarter
b) Half

)
c) Double
d) Equal

49. In the adjacent figure, if the pendulum moves from b to ¢, then
the potential energy ..................
a) Increases
b) Decreases

)
c) Does not change
d) Becomes zero

10

P.E()

d (m) 5 d (m) 1Ld (m) Ld (m)
c)C d)D

m
®

2h

2m

O O © Meligy4Science
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50. The graph that represents the change in potential energy (P.E.) of a body of constant
mass that is thrown vertically upward is:

PE() P.E () PE() P.E()

m (Kg)

m (Kg) m (Kg) m (Kg)
a)A b)B c)C d)D

51.The energy stored in the electrons inside a batteryis .........c........
a) Potential energy b) Kinetic energy c) Light energy d) Electrical energy

52.Two balls (A) and (B) are equal in mass and size. Ball (A) falls from a height of 100 m
above the ground, while ball (B) falls from a height of 50 m above the ground onto a
layer of sand. =i

a) Ball (A) makes a hole of the same depth as the hole made by ball (B). =L
b) Ball (A) makes a hole whose depth depends only on its speed. room
c) Ball (A) makes a hole deeper than the hole made by ball (B).

d) Ball (A) makes a hole less deep than the hole made by ball (B).

50 m

11
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Chapter 1 — Lesson 3 (Conservation of Energy)

Choose the Correct Answer

1.

If a body is thrown vertically upward, then at the maximum height, the physical quantity
that becomes zero is ..................
(a) Force of gravity (b) Acceleration (c) Potential energy (d) Kinetic energy

The mechanical energy of a body is equal to ..................

(a) The difference between potential energy and kinetic energy
(b) The sum of potential energy and kinetic energy

(c) The ratio of potential energy to kinetic energy

(d) The product of potential energy and kinetic energy

A body has a potential energy of 100 J at the maximum height. The mechanical energy of
the body at the surface of the Earth is ...............

(a) 100 (b) 20. . (c) 50 . - (d) no correct answer

At the maximum heigh ergy is evvvenne. the
mechanical energy.
(a) Less than (b) G qual to (d) no correct answer

When a body is thrown verti

pward, the mec
(c) Doe

lenergy ...ccoeeevenene.
(a) Increases (b) Decreases change (d) no correct answer

When a body is thrown vertically upward, the kinetic energy becomes maximum at

(a) Maximum height (b) Surface of the Earth
(c) At half the distance (d) There is no correct answer

When a body is thrown vertically upward, its mechanical energy at the surface of the Earth

IS vrerreereeneen, its mechanical energy at the maximum height.
(a) Greater than (b) Less than (c) Equal to (d) There is no correct answer
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8. When a designer planned a roller-coaster game, he designed the first hill to be the
highest. Thisisdue to ..................
(a) Increasing the gravitational force of the Earth on the cars

(b) Reducing the mechanical energy of the cars
(c) Reducing air resistance
(d) Storing the maximum potential energy in the cars

9. Inthe adjacent figure, the kinetic energy of the man is
greatest at position ..................
(a) (1)
(b) (2)
(c) (3)
(d) (4)

10. The adjacent figure shows a simple pendulum oscillating between
positions A and C. Then .................. ™
(a) The kinetic energy is maximum at C

b) The mechanical ene lenergy at B '
A \:(5 —ZC
t yatA B

(b) than
(c) The potential energ
(d) L n

d) The potential ener
thrown vertically

11.In the adjacent figure, a from point (x) above .

the surface of the Earth u

aches its maxi eight at point (z),
t(x)is K, then the

neglecting air resistance. Ift

mechanical energy at point (y) IS, ..............

(a) %K (b) 2K

(©7K (K
12. Abody is thrown vertically upward with a speed of 40 m/s. If its potential energy at the

maximum height is 4000 J, then the mass of the body is ..................
(a) 1.25kg (b) 5 kg (c) 50 kg (d) 200 kg

13. In the adjacent figure, a body of mass 10 kg falls freely from rest. If the mechanical energy
at point B is 800 J, then the kinetic energy at point A is equal to .................. B.a
(g=10 m/s?)

(a) 200 (b) 400J

(c) 600 J (d) 800J A
! 2m
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14. A body of mass 0.5 kg falls freely from rest from a height of 100 m. Find the mechanical
energy of the body after it has fallen 20 m from the beginning of motion.(g = 10 m/s?)
(a)100) (b) 4001
(c) 5001 (d) 700 )

2" Term

15.In the adjacent figure, a ball of mass 12 kg falls freely from rest. If its @
mechanical energy at half the distance between the ground and falling *
position is 150 J, then its speed at the moment it reaches the ground is ¢

(a) 5m/s (b) 25 m/s o
(c) 50 m/s (d) 100 m/s

16. A body of mass 0.2 kg is thrown vertically upward with a speed of 20 m/s
(g =10 m/s?). Then:

(1) The maximum height reached by the body is equal to ..................

(@1m (b) 20 m 200

(2) The speed of the b ove the surface of the Earth is

(a) 14.14 m/s (b) 20.
(c)25.31m/s  (d)30.42

17.The adjacent graph represents the relationship between the

KEJ) !
kinetic energy (KE) and the square of the speed (vz) of a 400 |
body falling from a height of 10 m above the surface of the 300
Earth. During the fall, the potential energy of the body at a 200
height of 2m s equalto .................. (g=10m/s?) 100 o
(a)201) (b) 40 TS0 100 150 200 vmisr

(c)60) (d)80J
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18. A body is thrown vertically upward from a point above the "‘;3"’

surface of the Earth until it reaches a height of 8 m. The adjacent %

graph shows the relationship between the potential energy (PE) mnfi

of the body and its height (h) above the surface of the Earth. 120

(g8 =10m/s?) 1

(1) The mass of the body is .................. T T

19.

20.

21.

(a) 1 kg (b) 3 kg

(c) 10 kg (d) 30 kg

(2) The kinetic energy of the body at a height of 6 m above the surface of the Earth is
(a) 601 (b) 1201

(c) 180 (d) 240

A man lifts a box of mass 5 kg from the surface of the Earth to a height of 2 m
(8 =9.8 m/s?).

(1) The work done by th
(a)361] (b)491]
()90 (d)981J
(2) If the box falls freel
ground is equal to ......
(a) 1.42 m/s (b) 6.26
(c) 19.6 m/s (d)39.2

ifting the bo ichtisequalto ..................

just before hitting the

A body of mass (m) falls freely: speed at the int between its point of release and

the surface of the Earth is (v), thenthe mechanigal’'energy of the body is equal to ..................
1 2 1 2

(a) L mv (b) Smv

(c) mv? (d) 2mv?

A body falls freely from rest from a height (h) above the surface of the Earth. ¥
The adjacent graph represents the relationship between the physical quantity l
(y) and the distance (d) traveled by the body from its point of release toward

the surface of the Earth. The quantity (y) represents ..................

(a) Mass of the body %
(b) Kinetic energy of the body

(c) Potential energy of the body

(d) Mechanical energy of the body
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22.The mass of the first body is three times the mass of the second body. Both bodies fall
freely from rest at the same instant, and the height from which the first body falls is one
third the height from which the second body falls.

The ratio of the kinetic energy of the first body to the kinetic energy of the second

body at the moment they reach the ground (%) isequalto .....ccceeenen.e.
2

(a); (b)~ () ()

2" Term

SN
W

23.In the adjacent figure, a body falls from rest from the top of a building of
height 3d. Then, .....c............ 2
(a) Potential energy at x = kinetic energy aty
b) Potential energy aty > kinetic energy at k

-
j. - m— T T——

e

(b)
(c) Potential energy at z = kinetic energy aty
(d) Potential energy at x > kinetic energy at k

24. Each of the following two graphs shows the relationship between two physical

quantities for a body thrwtigelly upwarg‘am(t).
B{J} A0

[E¥] [ [ ]

. 2 1o B ta iy

(1) Which of the following
represented on the vertical a

s correctly identi e quantitiesAand B

f the two grap

Quantity (A) uantity (
(a) Potential energy Kinetic energy
(b) Kinetic energy Potential energy
(c) Mechanical energy Kinetic energy
(d) Mechanical energy Potential energy

(2) Which of the following graphs represents the relationship between the mechanical
energy (E) of the body and time (t)?

E(F) IS E ] | ]

ti{=) Lis) N T L L(s)
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25.

26.

27.

28.
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A simple pendulum oscillates and passes through point b as shown — =

in the adjacent figure (g = 9.8 m/s?). | '

(1) The maximum height reached by the pendulum ball above |
pointais.....c..ceeeeees h]mm
(a) 20.5 cm (b)31.9cm  (c)35.8cm  (d)36.9cm g
(2) The speed of the pendulum ball at pointb is ..................
(a) 0.5 m/s (b) 1.2 m/s (c)2.1m/s (d)4.3m/s

Aroller coaster car starts from rest at point A and moves along the \

track shown, reaching point B.Neglect friction, and take g = 10 m/s?. AN
The speed of the car at pointB is .................. i
(a) 5m/s (b) 10 m/s

(c) 50 m/s (d) 100 m/s

In the adjacent figure, a body of mass 1 kg starts X

slidingfromrestonas d track starti ﬁ ’Ty

from point (x) (g =10
(1) The speed of the b

..................

(2) If the speed of the bod
surface of the Earth is equal to S @a. ...........
(a) 8.45m (b) 7.55m (c)7.25m (d)6.85m

int(z)is7m/s,

he height of point (z) above the

A ball of mass 0.5 kg is thrown vertically upward until its speed becomes 3m/s at a
height of 4 m.

Find the work done by the ball against the gravitational force.( g =10 m/s? )
(a)2.25) (b)17.75) (c)201) (d)22.25)
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29.The graph that represents the relationship between the kinetic energy (K.E.) of a body
and its height (h) above the surface of the Earth is

K.[ N KE() KEM) KE(
— b (m) l—— him) L — h (m)
(a)A (b) B (c)C

(d)D

30. The graph that represents the relationship between the potential energy (P.E.) of a
body and its height (h) above the surface of the Earthis ..................

PEM PE() PE() P.E(J)

Mhﬁn] [—Lhrm) Db(m) Lb(m)

31.The graph that represe chanical energy (M.E.) of a
body and its height (h)jaboveithe'Surfaceofthe’Earthiiseas. . ............

M.E (J) M.E() M.E()

h (m) - him) b (m) b (em)
(b)B (c)C (d)D

32.The graph that represents the relationship between the kinetic energy (K.E.) and the
potential energy (P.E.) of a body thrown vertically upward is

..................

KEMD) KE(Q) KE () KE(Q)
|
- , ' |
; L % .
L‘ PEM ' P.E (D) - PE () P.E()
(@A (b)B (d) D
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33. Abody of mass 0.5 kg falls freely from rest in the Earth’s gravitational field.
If its kinetic energy after a time tis 256 J, then its kinetic energy after a time 2t from
the beginning of the fallis equal to ..................
(a)64) (b)128) (c)5121) (d)1024)

34. In the adjacent figure, a ball falls from the top of a building.If the total distance fallen is
divided into three equal distances, then ..................

(a) PEp = K.Ey HEEN P
(b) K.E¢ = P.Eg mEEnT B
me W s 4
(c) P.E; = K.Eg EEEEE 15
(d) All of the above mEEn |
mu gtY owe D
For questions (35) and (36): Study the adjacent figure, then answer: KEQ) :
35. Two bodies with different masses fall from the same height. e /
Which body has the greater mass? .................. = f/"i"j/%
(a) Body A (b) Body B (c) two bodies have equal speed = -a
36. The ratio between the masses—20f the twdbodic SIS n........... % P
(a) 0.33 (b) 1
37.In the adjacent figure, t ticalbm and Y, A
start moving together fro ame level down YR W)X
One ball moves along the in plane (AB), » \
other moves along the inclined e (AC). of
the following statements is correct when the two balls
reach points (B) and (C), neglecting friction? & 3

(a) The mechanical energy of ball X is greater
(b) The speed of ball X is greater

(c) The mechanical energy of ball Y is greater
(d) The speeds of the two balls are equal

° A O © © Meligy4Science
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Essay questions

38. A body of mass 4 kg falls freely from rest from a height of 20 m above the surface of the

Earth. Complete the blanks in the following table, taking g = 10 m/s?

. ||Displacement from |Potential L Mechanical
Point . Speed (m/s) ||[Kinetic Energy (J)
the point of fall (m) |[Energy (J) Energy (J)
(1) O | ot | EUOTTRP PR UTTR | EEPOPPOTTPORUPPRPN | EOTUUPTRRTPPTPPPOn
(2) |l e [ 5 |l e ] e,
(B) || e, 400 || cevevrireeeiieeee || eereeriireeeiieeee e,
7 I | O | IO TPPOORUPPINS | EPOROUPPRRPPPPRRPO 800 || ceeeeeeereeiins

From the results you obtained, determine the point during the fall at which:

39.

(a) The mechanical energy of the body is equal to its kinetic energy.
(b) The mechanical energy of the body is equal to its potential energy.

The adjacent graph sh relaMtwe

E
of energy (E) for a body 10 kg and its hei bove
the surface of the Earth w thrown vertic ard until
it reaches a maximum heigh 0om. (g =1
(1) Which of the two straight lines represents potential energy, . b . h

and which represents kinetic energy of the body?

(2) Calculate the values of potential energy and Kinetic energy of the body at points (a), (b),
and (c¢).

(3) Calculate the speed of the body at points (a), (b), and (c).

(4) Calculate the mechanical energy of the body.

° A O © © Meligy4Science
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Walid and Marwan live in a building. Walid drops a ball from the second E k
floor, while Marwan drops another ball of the same mass from the third

floor, as shown in the figure. E - L
The two balls fall freely toward the surface of the Earth. i
Explain which ball has: E l
(a) Greater potential energy at the moment of release.

(b) Greater kinetic energy at the moment it hits the ground.
(¢) Greater mechanical energy.

41

. Ball of mass (m) moves from rest along

the curved track shown in the figure.

Prove that:v, = \/2g (hy — hy)

--------------------------------------------------------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------------

42.

In an experiment to mea netic energy usin track, the following results
were obtained:

1 o1
= (kgit)ml 1 |2 | 3 | 4
vZ(m?/s?) |2 |4 | X |8

(1) Draw the graph showing the relationship between i on the horizontal axis and

2 on the vertical axis.

(2) From the graph, find:
(@) Thevalue of X = .o,
(b) The kinetic energy of the body = ....cc.eiiiiiiiiiiiiiiiiiiier e
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Chapter 2 — Lesson 1 (Oscillatory Motion)

1- The periodic time of an oscillating body is .........

A) The number of oscillations per second

B) The time taken to complete one full oscillation

C) The maximum displacement from the mean position
D) The distance covered in one second

2- In the opposite figure, the pendulum completes one full
oscillation when it moves as follows .........
A)y €x
B)zey<ex
Clyczey<x x B
D)xey<€zeyex 4

3- In the opposite figure simple p
amplitude A. If the pendul
z, the displacement from

to 4(

|
Z ™ ‘\v .y
X

4- At the maximum displacement of aftoscillati ody, the velocity of the body is ........

A) Maximum velocity

B) Half of maximum velocity

C) zero
)

D) One-third of maximum velocity

5-Which of the following formulas expresses the period (T) in terms of the number of
oscillations (N) and time (t).........

A)T=N/t

B)T=Nxt

C)T=t/N

D)T=1/N

. ® O O O Meligy4Science
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6- The correct relationship between frequency (v) and period (T) is.........
A) Direct relationship

B) Inverse relationship
C) No relationship
D) Quadratic relationship

7- If the periodic time of an oscillating body is 0.5 s, its frequency is
A) 0.5 Hz
B) 1 Hz
C)2Hz
D)5Hz

8- The graph representing the relationship between the number of oscillations (N) and time

(t) shows that the frequencyis ......... N
A) 10 Hz 600
B) 20 Hz 400
C)40Hz
200
D) 800 Hz

- t(s
10 20 30 ®

9- Which of the following gra resents therelatio etween frequency and periodic

A) lf ; 3 \

B) \ / | '

C) . L o b L7 1 T
D) D C B A

10- The time taken by a vibrating body to reach its maximum displacement equals
AT B)1/2T

C)1/4T D)3/4T
11- A pendulum makes a displacement equivalent to ............ during a periodic time of 2
seconds.

A) Quarter of a complete vibration
B) Half of a complete vibration

C)

D)

Double a complete vibration
Zero

8 ® O O O Meligy4Science
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12- In the given figure, during the oscillation of a pendulum and while the pendulum moves
in the shown direction:
a- The kinetic energy of the pendulum......... —
A) Decreases

B) Increases A
C) Remains constant \

b- The potential energy of the pendulum.........
A) Decreases
B) Increases

C) Remains constant

c- The sum of kinetic and potential energies at point (b) is ......... the potential energy at (c)
A) Greater than
B) Less than
C) Equalto

d- The time taken for th
to (c)

A) Greater than

B) Less than

C) Equalto

......... the time taken from (b)

13- Which of the following graphs onship between the displacement of

a pendulum bob from the equilibrium position a
A) Graph (A) ——
B) Graph (B) =

( d d d d
C) Graph (C) B ‘ lf f
( o —t / L

t t

)
D) Graph (D) ’ @ @ ¥ @

14- The given figure represents the motion of a body suspended from a spring:

a- The amplitude of oscillation equals.........

A)5cm

B)2.5cm

C)10cm b Qpp ¢

D)20cm a — 5cm
c wm ¥
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b- The distance traveled by the body during one complete cycle equals ......
A)5cm
B)2.5cm
C)10cm
D)20cm

c- If a body makes 150 oscillations per minute, then the periodic time (T) is equal to.......
(A)0.4s
(B)0.8s
(C)2.5s
(D)5
d- The following graph represents the relationship between the displacement of the body
and time (t), when the body starts oscillating from position (b) such that it completes one

complete oscillation, then the displacement is equal to........
d (Cm) d (Cm) d (Cm) d (Cm)

(B)
(C) T t(s) L(s) T t(s) T t(s)
(D)

15- The given graph repr
vibrating body:

a- The amplitude of oscillati@afeguals .........
(A)0.25
(B)0.4
(C)0.5
(D)o.8

displacement and time for a

d (cm)

I\/n 015 OWS 03 L)

0.5

b- The frequency of the body equals ......... Hz
A)0.4
B) 0.8
C)2.5
D)5

o ® O O O Meligy4Science
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16- If the time taken by a vibrating body to move from the equilibrium
position (a) to point (y), which lies midway between (a) and (b), is (t), then
the time required time to complete one full oscillation is

A) 2t b
B) 4t e
C) 8t

D) 12t a

17- For pendulums X and Y, the ratio between their periodic time (Tx/ Ty) equals 1/4. Find the
ratio between their frequencies ( vX/ vy)......

A)1/4

B) 1/2

C)2
)4

)

18- For a vibrating body, th quency equalséTlssz, the

number of oscillations pr
A) 25
B) 125
C) 425

)
D) 625

.... oscillations.

19- If the time required for one complete oscillation is 0.1 s, the number of oscillations in
100 s equals.......... oscillations

A) 10

B) 100

C) 1000

D) 10000

20- The given graph represents the relation between frequency (v) and period (T) of a body in
simple harmonic motion. Which graph is correct........

(A) v v U Y

(B) T ?

© ,K | J A 8

(D) | e gy, _sicite, gl s B9
D C

" ® O O O Meligy4Science
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21- In the opposite figure, an object is suspended from a vertical .
spring next to a graduated ruler such that it oscillates between the 4 =
marks 10cm and 60 cm. The distance traveled by the object during l:: ;
two complete oscillations is ......... -] >
(A) 25cm ]
(B) 50cm . H‘I
(C) 100cm .
(D) 200 cm
22- Simple pendulum oscillates with frequency (v) and
amplitude, the graph shows the relationship between -
the displacement (d) of the pendulum and time(t). If we
modify the length of the pendulum string and the work
done onthe pendulum to double both the frequency and
the amplitude of oscillation, which of the following . ¥
graphs represents the new relationship between
displacement (d) and time
oo _A - :
(B) '
(C) .
(D) 0 : =t 0 . -t 0 -t
b — “
23-Inthe opposite figure, a bodyis suspended frdm a vertlcalsprmg ——
The body is pulled downward from point (b) to point (a), then B,
released to move in simple harmonic motlon.the mechanical energy Ki\g
of the body is ..... Neglecting air resistance i?
(A) Maximum at point (a) gl °
(B) Maximum at point (b) r—r—p ol B
(C) Minimum at point (b) |
(D) Constant at all points s

e ® O © O Meligy4Science
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24- Three identical bodies perform simple harmonic motion, 4
the graph shows the relationship between displacement (d) and
time (t) for each body, the correct arrangement of these bodies
according to their mechanical energy is......
(A)1>2>3 T\
(B)3>2>1 .
(C)1>3>2
(D)1=2=3 '

-

W P9 | =

25- The figure shows a simple pendulum moving from point X to point L, the distances XY,
YZ, ZK, and KL are equal, if the time taken to move from Xto Y is t, then the periodic time of
the pendulum is......

(A) Equal to 8t T

(B) Less than 8t |

(C) Greater than 8t % |

(D) Cannot be determined x . * ‘k /
z

26-The graph shows there
(t), when it was observed
(A) its original equilibr
(B) its maximum displ
(C) a position where

(D) the midpoint between igi i = i

27- A simple pendulum moves a simple harmonic motion, starting its motion from its
maximum displacement from its original equilibrium position at t=0 and completing a full
oscillation in time T, Which of the following graphs represents the relationship between the
kinetic energy (KE) of the pendulum and time (t)

(A) KE KE KE KE
: ; P e
(B) / \ \ 7 1A
(C) l/‘\X.Z__L\A lz ‘ ._\L._ t |_ \_x_..-Li— t OKZ et -t
Dy YRR T LG e e et 3T T T g ar i
( ) 4 2 4 A 4 4 2 4 4 2 4

D C B A
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28- In the opposite figure shows a vibrating elastic rod takes a time of 0.01 s to move from
point (A) to point (B) then:
a-The periodic time of the rod’s motion is

(A)0.02s

e

(B)
C

0.04s

6cm ——»

(C)0.06's
(D) 0.08 s ! /!

b-The amplitude of vibration of the rod is o 4
(A)3cm N /
(B)6cm '
(C)9cm
(D)

12cm

c-The average speed of the rod’s during its motion from point (B) to point (C)
(A)75cm/s
(B) 150 cm/s
(C)300cm/s
(D) 600 cm/s

29- Each of the following fi
the pendulum to move from
Which of these figures repres

(A) T ’7 T i

(B) 7T\

(C) iy r 0%

(D) S 8 it
D c B A

30-The figure shows a simple pendulum moving from point (+X) in a simple harmonic motion
with a periodic time (T)

a-The position of the pendulum after a time equal to 2T is...... =
(A) Point (-X) T_
(B) Point (+X) i
(C) Point (O)

(D) Between points (O) and (+X) : | &
= +X
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b-The position of the pendulum after a time equal to 3.5T is.......

(A) Point (-X)

(B) Point (+X)

(C) Point (O)

(D) Between points (O) and (-X)

c-The position of the pendulum bob after a time equal to 5.25T is.......
(A) Point (+X)
(B) Point (O)
(C) Between points (O) and (+X)
(D) Between points (O) and (-X)

31- The figure represents a weight placed on a smooth horizontal surface and connected to
a spring coil, moving in a simple harmonic motion, at a certain instant, the mass passes
through position Z with a speed of 0.5 m/s to the left, after completing half an oscillation
from that instant, what will be the position of the mass and its speed.....

(A) Speed of weight Position of weight
- - — o [ —— Position
(B) Zero R equilibrium
(C) 0.5 m/s to the right i : | :
(D) Zero X : l vy'e'gm:
" 0.5m/s tothe right Z — i
el
i i
32- In the opposite figure, durin oscillation o pendulum, the time required for the
pendulum to move from Xto Yis (t1), aird the timéfequired to move
fromY to Zis (t2).Which of the following is correct?...... ¢
(A)t1=t2
(B)t1>12 |
(C)t1<t2 |
D t t i
(D) Cannot be determined \5 E

33-The opposite figure represents a body connected to a spring and oscillating between two
positions X and Z, At which position does the body has.........

(A) \ Maximum speedw Minimum pcre-mial energy
B — . - — v— = . 9.9 . 0.9 !
(B) | A Y v 00000000000 [
— — — _— 1
(C) B z Y | ‘ ‘
e — = — = . o | | |
(D) clERNVE . o Rz Y =

D 2 z
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34- The adjacent figure shows a horizontally vibrating string.
Which of the following ratios of potential energy is less than one? .......

(PE)a
( )(PE)C a'sl
(B) &E b
(PE)a =
(PE)b =3 g
( )(PE)d
(PE)a =
(D) (PE)b d

35-The adjacent figure shows a simple pendulum moving in a simple harmonic motion with
a periodic time of 2 s, the time required from the moment the pendulum starts moving from
position X until it reaches:

a-The maximum displacement in the negative direction for ““é“"“
the first time equals
(A)0.5s
(B)1s
(C)1.5s
(D)2s

Positive direction of motion

36-The opposite graph represents the relationship between the displacement (d) of an
oscillating body and time (t). The time difference between points P and R represents..........

(A) Half of the periodic time d

(B) Double the periodic time ~ ‘

(C) The periodic time Z \ v oty

(D) One-quarter of the periodic time e o i A8 e
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37- In the adjacent figure, if the string is pulled from its
position of rest at point (a) to point (b) and then

2" Term

released to vibrate until it comes to rest, which of the
following graphical representations expresses the
displacement-time (d-t) relation of the motion?

(A)

B
(C)
D nAAAAI\A_A
(D) vvvvvv
38- Figure (1) shows a pendulum whose d(cm)
equilibrium position is at Y, oscillating between _;‘ g s
positions X and Z, figure (2) graphically 4| Y
represents the relationship between / /
displacement (d) of the pen O position i : ' /,'
X and time (t) then: - ! ‘
_y_./ = 27t(s)
a- The amplitude o Fig. (2)

pendulum equals......
(A)1cm
(B)2cm
(C)dcm
(D)8 cm
b- The frequency of the pendulum equals.........
A) 0.25 Hz
B) 0.5 Hz
C)2Hz

(
(
(C)

(D)4 Hz
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39- The adjacent graph represents the relationship between the displacement (d) of a body
performing simple harmonic motion and time (t). Then:
a- The amplitude of oscillation of the body equals......
(A)5cm }
(B)6cm 10
(C)10cm e e Rl
(D) 20 cm 10 ! :
b- The periodic time of the motion equals......... {
(A)2s
(B)3s
(C)4as
(D)6s

D

40- Which of the following graphs represents the relationship between

the displacement (d) from position X of the pendulum shown in the o e

adjacent figure and time (t), when the pendulum moves from position I

X to position Y and then to |:“Z’7A A -
A (. ’ .

(B) x? «‘ X | A

(C) ’

(D)

\ Y il B P e il S =t

D "c X'B"AZ
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Essay questions

41- The adjacent figure shows a horizontally stretched string vibrating vertically.

(1) At which of the indicated points does the string have:
a) The maximum speed?
b) The maximum potential energy?

o e

(2) Find the ratio between the time taken for the string to ]
move from point (b) to point (c) and the time taken for it to
move from point (b) to point (a).

---------------------------------------------------------------------------------------------------------------------------------------------

right, so it oscillates to th
equilibrium position.

The opposite graph repre
the displacement (d) of th
the direction of motion to
positive direction, then at whi rvalis the body:
(1) Moving to the right with maxim
(2) Moving to the left with maximum speed?

(8) Momentarily at rest?

.............................................................................................................................................
.............................................................................................................................................
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Choose the Correct Answer
1. Waves transmit ............ in the direction of their propagation.

2" Term

a) matter b) particles c) energy d) water

2. When a wave is transmitted from air to water, its frequency ...............
a) Increases b) Decreases c) Remains constant

3. When the particles of the medium vibrate in a direction perpendicular to the direction of
propagation of the wave motion, the wave is called ...............
a) Longitudinal b) Transverse c) Both of them

4. When the particles of the medium vibrate in the same direction as the direction of
propagation of the wave motion, the wave is called ...............

a) Longitudinal b) Tr- .iStandln‘ ‘omagne‘uc

5. The opposite figure rep

D f'«

(g {j X
.I

surface of water. Whic ints | repr [/ ;*/f‘“ \
sources of these waves? ': ‘j "' {E" ) X ?Q) \5 j |
a)PS  b)T,R %

QT d)y,Q

.

™

4 'R, ,

X Yo

6. The opposite figure shows a wave mpagating (ﬁhe surface of a still lake, so this wave
propagatesin .........

a) one direction with increasing speed

b) two opposite directions with two different speeds

c) all directions with the same speed Ii@‘.

d) all directions with increasing speed

7. Aload is suspended to a piece of cork that floats on the Ploce OOk, o e

surface of water, as shown in the figure. When a wave passes 8 0 2

on the surface of water in the direction from x to y, in which

direction does the piece of cork move? ‘ Lobd
a) Right and left b) Up and down
c) Fromxtoy d) From y to x
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10.

11.

12.
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A train of waves passes on the water surface of a lake, as shown in the opposite figure.
What will be the level at which the surface of water A

B = R " JEReS
settles after the waves finish passing? (‘4 , WY S0 S

a)A b) B c)C d) D ©

In the opposite wave, which of the points a, b, ¢, d have the
same phase?
a)a, b, c b)a, b c)b,c d)b,d

The opposite figure represents the relation between the
vertical displacement (d) of one of the medium particles and b
the time (t) for a transverse wave of frequency equal to 50

Hz. Then, the time interval taken by the medium particle to o ek
move between the two pointsaandbis............. . ' |

di{em)

a)2/25s  b)1/25s  ¢)1/50s  d)1/200s

e, - Aeee—

dicm)

The opposite figure rep

(i) The amplitude of t
a)2cm b)3cm

(ii) The frequency of thi
a) 100 Hz b) 125 Hz

0! 5 4l| T t(ms)

If the time interval between passing the first crest and the tenth crest by a point in the
path of a wave motion is 0.2 s, then the frequency is ............ .
a)45Hz  b)50Hz ¢)55Hz  d)60Hz
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13. Agirldropped a stone in a water pond and watched the formed waves.
She found that 18 waves collided with the edge during 10 s.
If the distance between every two successive crestsis12cm, so ............ ) ernerneenees
The wavelength (cm) The frequency (Hz)
a) 24 1.8
b) 24 0.6
c) 12 1.8
d) 12 0.6
14. The opposite graph represents the relation between the d
displacement (d) of the particles of a medium in which a
transverse wave propagates with frequency v, amplitude A, and ,~""‘§\ EARNEE
) R e
the distance (x) travelled by the wave, if: : \ Al .
(i) The frequency of th 8 .
amplitude, then the di
a)aincreasestothed
c) c decreasestoitsh
(ii) The amplitude of th i equency, then the distance
a) a decreases to its half to its half
c) cincreases to the double es tothe double
15. In the opposite wave, if the distance between the first Direction of wave
propaganion
crest and the third trough is 100 cm, then the i %y 5
wavelength of this wave equals ......... . mxtion § 7 £
a)10cm b) 20 cm c)40cm d)70cm

16. The following figures show four sources of waves.
Which of them produces longitudinal waves in its surrounding medium?

| a g

J
) { i)

Iy, /'

'y /

{ ! !

a) Light bulb b) Horn speaker c) TV remote control d) Water surface waves
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17. If the distance between two successive points that have the same phase in a wave is 20
cm, then the wavelength of this wave equals .........
a)5cm b)10cm c)20cm d)40cm

18. If the distance between a compression center and the next rarefaction centeris 8 cm,
then the wavelength equals .........
a)dcm b)8cm c)16cm d)32cm

19. The name given to half the vertical distance between the crest and the trough of a
transverse wave is .........
a) Frequency b) Wavelength c) Displacement d) Amplitude

20. If the horizontal distance between a crest and the following trough is 10 em, then the

wavelength equals .........
a)5cm b)10cm c)20cm d)40cm

21.The directional representaii f alongitudin owing the direction of wave
propagation (A) and th'&m B)is.........
B A B B =— B -
k _® A
S W A
22.The opposite figure represer\:del ofa fvave
propagating through air inside a ttibe openéd from both

ends. How can region Q be described? —

Q Air maolecule

a) A region of high density which is called compression.
b) A region of low density which is called compression.
c) Aregion of high density which is called rarefaction.
d) Aregion of low density which is called rarefaction.
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23.The opposite graph represents the relation between d

2" Term

the displacement (d) of the particles of a medium in
which two sound waves (a) and (b) propagate and a 7 A
the distance (x) travelled by the two waves in the , i i s
same time interval, so: e - 3 _/ i
(i) The ratio between the frequencies of the two '

Va. NG "
waves —is ......... . o
Vb

a)1/1  b)2/1  ¢)1/2  d)1/4

ii) The ratio between the amplitudes of the two waves —is ......... .
( ) A
b

a)1/1  b)2/1  ¢)1/2  d)4/1

24.The opposite figure represents a wave propagating in a SF7)
rope. Then, this wave is ......... . X|
a) a longitudinal wave of wavelength x ‘ N ¥/
b) a longitudinal wave of wavelength y - S—

)
c) a transverse wave of w th x
’ AN

r to propagate.

d) a transverse wave of

25.What is the character
describe all the trans

inal waves and does not

a) They can be travelling
b) They require a medium

)
c) They transfer energy in the
)

d) Their speed of propagation dif um to another.
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The opposite graph represents the relation between d(cm)

the displacement (d) of one of the medium particles 2 V. /* 3

and the time (t). Then, the wave represented by the l‘//' \ \

graph ......... . u'r'. \ " S
a) could be transverse or longitudinal of amplitude 2em \ / \

b) is certainly not longitudinal and its amplitude is 2 cm | \ |/

c) could be transverse or longitudinal of amplitude 4 cm
d) is certainly not transverse and its amplitude is 4 cm

27

. Graph (2) represents the position of a travelling wave d

in a string after 0.025 s from its position that is T /4\
represented in graph (1).

N E T

”"()3/ 06 091 12 fis ?1.§ xim)
a) 7.5 Hz i (e

b) 10 Hz $ o ‘
c) 15 Hz !

d) 30 Hz

Graph (1)

Then, the frequency of the wave equals ......... .

Graph (2)

O t \ +——=x(m)
Qﬁzub:uv:tzﬁ 1.5/11.8
| \ 1\ |
NV N/

!

28.

A wave propagates in a stri i ::

particles about its equilibrium position and th
Which of the following graphs represents the relation between the
kinetic energy (KE) of this particle and the time (t)? l

KE KE KE KE

NP A I/ \J ¥ i VI TR TAMY 0 v
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29. The opposite figure represents a source vibrating with a

frequency of 4 Hz, producing waves that propagate on the ‘ B4, o
surface of water with a speed of 0.4 m/s as concentric circular L/ = ' SYH)

ripples around the source. Given that each circle represents a N — —— :
crest, the distance between the second and the fifth crest -
equals ......... .

a)0.1m b)0.2 m c)0.3m d) 0.5 m

30. A small stone has fallen into a pond of still water, and circular waves
are formed on the water surface as shown in the opposite figure,

-
o

where each circle represents a crest of a wave.
If the speed of the water waves is v and their wavelength is A, then the
time taken by the disturbance to move from point P to point Q equals

a) = b)% c)% d) 2

31. The opposite figure sho

Boundary surtace

medium (a), then movi
So, the ratio between t

(a) to its speed in medi 2 s .9

a)9/4 b) 4/9 c) 2/

32.In the opposite graph, curve \sénts the
relation between the vertical displatement (d)
the medium particles and the horizontal distance
(x) covered by the wave at a certain instant, while ,
curve B represents the same relation for the same 1] = Ly .\ « X (m)

wave after passing 2 s.
Then, the speed of wave propagation equals .........

a)1.25m/s b) 2.5 m/s
c)5m/s d) 40 m/s
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33. The vertical distance between a crest and its successive trough in a transverse wave equals

the horizontal distance between them.
If the speed of the wave is 3.2 m/s and its frequency is 16 Hz, then its amplitude equals

a)0.5m b)0.2 m c)0.1m d) 0.05 m

34. A stationary ship A sends two sound signals to another stationary ship B, one signal through
air and the other through water. If the signal that is transmitted in air reaches ship B after
the signal transmitted in water by 6 s, then the distance between the two ships is .........
(Given that: the speed of sound in air is 340 m/s and in water is 1480 m/s)
a)3.8x107*km  b)2.65km  ¢)16589km  d)2648.42 km

35. The opposite graph represents a wave travelling through a d(cm)
medium with a speed v. [
If the wave has moved to another medium where its speed ;"f',':f

becomes 2v, then the graph which represents the wave in the oi';;:“ 4k A\ )
second medium will be .., ] '

M 4A

d(cm) d(cm)

'
lecm Iqi
‘ PN ™ 71
|/ N\ \ /
O R s et 1 (8) SN 010, ENETAE IR
i IS\ Gl Rane I\ 2 3\ A
a)
d(cm) d(cm)
{
| lem _I«jm»
TN \ N ‘,"‘-‘ /
[ \\\ [ ‘Il [ \i [ ‘l \
0L \ — e 1($) 0 f—— b et (5)
(o5 N5 /3 ARV AN
\_ \ J \/ “. ‘/, 'n, J
c) ‘ d)
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36. The adjacent figure illustrates the relationship between displacement and time for a
transverse wave. Choose from the following table, the pairs of points whose phase
difference equals. ............

360° 270° 180° 90° 7§ ’
] 8 d

a) |df ae ad ab 5 /’\
b) |lde ad cd ef o b 1 (5)
c) |ad bd de ab \/c \/f
d) |dc ad ab dc v ¢
37.The adjacent figure shows the graphical d (cm)

relationship between displacement and time for A) )

two different waves propagating in the same

medium. 2 4\ 6 /8N 12 1416(ms)

Which of the following choices expresses the

relationship between ......

Frequency (v)

a) VA= 1/4\/[3
b) | va=1/,ve

c) Va=2Vs

d) va=4vp

38. The adjacent figure shows a wave source on the surface of a
lake.If a person throws a stone at point (x), the waves reaching
the following regions in the lake will be the
shallowest (G« J&)) at ........ ?

a)A b) B c)C d)D

39. Two sound waves with frequencies 300 Hz and 600 Hz propagate in air.
The ratio between their speeds equals .........
a)2:1 b)1:2 c)1:1 d1:4
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40.The human ear can hear frequencies ranging between 20 Hz and 2 x 10* Hz.
Therefore, the shortest and longest wavelengths, respectively, of the sounds that can
be heard by humans are .........
(Given that the speed of sound in air = 340 m/s)
a)0.06 m,59m b)0.017m, 17 m
c)0.006m, 0.05m d) 6800 m, 6.8 x 10°m

2" Term

41.The adjacent figure shows the relationship between kinetic energy and displacement

for a body executing simple harmonic motion. KE
Therefore: bi
. c
d,
-X @ + X
Position of The point at which the The point at which the
equilibrium of the speed of the body is acceleration of the body is
body maximum maximum
a) d b
b) d e
c) e a
d) e d

42. A slanted glass plate is pl

a aripple tan own in the figure.
If the wave speed at point (a) e s1.5m/s wavelength at point (b) equals 2 cm,

and the periodic time equals 1.47 x 10™2 s, then which of the
following rows is correct?

] Wavelength at (a)||Speed at (b)||Frequency of the vibrator (v)
a:) 2.2cm 1.36 m/s 68 Hz

b:) 0.55cm 0.72m/s 75 Hz

c:) 1.82cm 1.65m/s 61.8 Hz

d:) 2.2cm 0.72m/s 68 Hz
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43.The Four waves A, B, C, and D move in the same medium
and travel a distance d (m) during the same time interval t
(s) as shown in the figure.

Which of the following choices correctly represents the

Secondary

ratios between ...... ?

Engineer

Meligy

\\/

|:||Amplitude of A: Amplitude of C “Frequency of A: Frequency of B “Speed of A: Speed of C |
a_) 1:2 1:3 1:3
b)||1:3 1:1 1:1
o)2:1 3:1 1:1
ENEEE 2:1 3:1
44.The adjacent figure shows the relationship between A
wavelength and frequency for several sources of the same i:
type of wave in media A and B. 30|--¢
If the speed of the generated waves in A is (V,) and these Z i F 11
waves are transmitted t with spe 21|t focge!
which of the following 0 il
H] -
Wave speed 12}~ g
g f-=rt- Ferdeni
a) |Increases | e e
Y R s b et S
b) |Decreases Constant R Y )
c) Decreases Decreases
d) |Increases

45. If The adjacent figure represents a vibrating string in air with frequency (v).

(i) The type of wave formed in the string is:

a) Longitudinal b) Transverse c) Electromagnetic
(ii) As a result of the vibration of the string, the wave produced in air is:
a) Longitudinal c) Electromagnetic

(iii) The frequency of the wave produced in air ............ the frequency of the vibrating

b) Transverse

string.

a) Greater than b) Less than c) Equalto
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46. The opposite figure shows a transverse mechanical wave o=
propagating in a medium from left to right. /'; \ 7
So, in which direction does particle P move at the shown A x

Direction of wave propagation

instant?
a) Rightward b) Leftward c) Upward d) Downward

47.The opposite graph represents the relation betweenthe  dem)
[}

displacement (d) of the medium particles through 4 :

which a wave propagates and the horizontal . 5 ‘;’m = i ) 161 x(cm)
propagation distance (x) of this wave. X X7 /

If one of the medium particles takes time t to have a '

displacement of 4 cm away from its equilibrium position, then the wave moves
through the time t a distance of ......... .

a)10cm b) 20 cm c)40cm d)80cm

48. Two tones have frequencies 680 Hz and 425 Hz in air.

If the wavelength of on is greatert velength of the other wave by

30 cm, then the speed
a)320 m/s b) 330

49. A boy heard the thund
thunderstorm that was a

tning produced in a
So, the speed of sound in

(Given that: the speed of light
a) 360 m/s b) 340 m/s c)3
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