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Kurdistan Region Government - Iraq In the Name of Allah Subject: Physics Fingerprint 13. A2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
Ministry of Education N a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of [
High Committee for the General Examinations 0.25 m from the axle? (Assume that the bicycle wheel is a ring)
General Examinations for the Preparatory Schools ( 12 Grade ) s A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
The Academic Year (2025-2026) 1* Attempt / Time: 3:30 hours -~ 14. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
Choose the right answers for the following questions: (two marks for each question) energy of the object is 37'5_ Jandits total lgnetiopuergy is 52.5 J what is the shape OT object?
_ _ _ . A) ring B) disk C) hollow sphere D) solid sphere
1. Find the magnitude of (A8) and () in the adjacent table: As - A0 v w 15. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
A) 2.5rad, 15 rad/s B) 0.5 rad, 15 rad/s L ) ;
025m lo1m 2 1 1i5m5s > pendulum? A) the total weight of the bob.
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s i : : - : B) the component of the bob’s weight tangent to the motion of the bob. ]

2. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

3. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the originalvalue D) It becomes half of the original value

4. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

5. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the

person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N
6. Which of the following is correct for the two points (a and b) for . a

a merry- go-round rotating about a fixed axis as in the figure? (vtla b

A Wy < (W), B) w, > wp (wob [ (4

C) (46), > (A6)y D) (ve)a = (Wb

7. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain‘constant. D) speed increases, and the frequency decreases.

8. In the figure, There are four forces acting on the rod have the same magnitude F. F.
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2
AF, B) F,
C) F')3 D) l_:')4 axis of rotation
. T the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment ofinertia (I) D) Angular acceleration (a)

10. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

11. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A)75N B)35N C)750N D) 350 N

12. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from

rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12 rev

0001 100

C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

16. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

17. In the figure, A pendulum bob hangs from a string and moves with simple

harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

in 0.1 s. What is the frequency of the pendulum? 1|

A) 25Hz B) 5Hz / ! Maximum

C)7.5Hz D) 10 Hz ‘ 6 displacement
X v 2z

_Maximum
displacement

18. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
19. The distance between node and next antinode in a standing wave on string equal:
INEW) B): A C) A D)2 A

4
20. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease D) doubled

21. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

22. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

2

C) remain unchanged

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
23. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

A

24. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes"
A) string B) pipe opened at both ends C)pipeclosedatoneend D) Both (A and B) are correct

25. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D) 1.4 m

26. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [uo,=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N
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A) Increase the number of coils per unit length.
C) Place an iron rod inside the solenoid.

A) 2.05 x 10" m/s? B) 1.91 x 10" m/s?
30. Which of the following statements is true for sound waves?

B) Their speed in a medium = frequency x wavelength.

D) All answers are correct.

converted to a DC Motor by:
A) Replacing the lamp with a galvanometer.

C) Replacing the lamp with a battery.
D) All answers are incorrect.

32. Astep-up transformer: A)V, >V,  B)N, > N;

A) 45° B) 37° C) 30°
35. An air solenoid of length 10 cm, cross sectional area 25 cm?,

induction of coil [pe=4m X 1077 T.m/A]

A)2mH B) 5 mH

36. Volt (V) is equal to:  A) m: 5 B) T'Sm

A) 120 V B) 300 V

direction of the induced current in the resistor R?

D) Both (A and C) are correct.

31. In the adjacent figure, an AC Generator is shown.an AC Generator can be

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.

C) = >1

C) 0.2 mH

A) From left to right, when the bar magnet is moved toward the coil.

B) From left to right, when the bar magnet is moved away from the coil.

C) From right to left, when the bar magnet is moved away from the coil.
)

[27. How can you increase the strength of a magnetic field inside a solenoid?

B) Increase the current.
D) All answers are correct.

28. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a

negative charge?
b4 xB’x X5, % . '_1?' ® X K_iiix x .ﬁ ._','-E: e
X X '_x“m * 4 o t\ X XX R X e je" e 09
@xlx X X 5agq .!:'l qu @XXXTIH {“\ ..:P
XA\x X x;x ©'e o o X X/x ] .‘u. ﬂ._,,’.
xxy X | g."'ov X XTRTXUY X | (o o &0 o

29. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 109 C, m,,=1.673 x 10% kg]

C) 2.5 x 10" m/s?

D) 0.01 x 10" m/s?

A) They do not require a material medium through which to travel.

C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.

AC Generator

Slip rings -

V=3

[amp
3

D) All the answers are correct

Brush

1

33. The galvanometer can be converted to a voltmeter by connecting a resistor of very................... to the galvanometer
A) high'resistancein'series B) high resistance in parallel C) low resistance in parallel D) low resistance in series

34. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

D) 53°
and 400 turns Calculate the coefficient of self-

D) 0.5 mH

C) T. m?

D) T.m?
S

37. Aloop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
C) 200V

38. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the

D) 180 V

QN
g S

14k

39. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (a) ?

Aa,=ra

B)a= :t

C)r=—

ag

40. Which of the following is directly proportional with frequency in AC circuits?

A) Xy,

41. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
C)1.44A

alternating current. A) 10 A

B) X

B) 6.4 A

42. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit

current and the total potential difference:

A) 45°
C) 180°

43. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 %

44. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

B) 53°
D) 0°

B) 95 %

two waves have a phase difference of: A)Tr rad

45. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm

46. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is

cylinder? A) twice

47. Which of the following is the unit of spring constant (K)?

48. Which of the following factors changes when a sound gets louder for a certain source?
B) Relative intensity of the sound

A) Intensity

49. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a

B) three times

C) I,

XL

R=10Q

6 I.=12 A

Ve =120 V
~

D)a, =r?a I

D) Both (A and C) are correct

D) 8.62 A

Xc

A4

C) 99.9 %
B)Orad

B) 589 nm

C) four times
N
A)— B) =

N

C) Amplitude

20 A current passes through it [, = 4 X 1077 T.m/A]?

A) 1.256 x 104 T

50. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.

B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.

D) A laser source is a device converts electrical energy or chemical energy into coherent light.

B) 1.256 x 103 T

C) 1.256 x 102T

D) 90 %
C) 2 rad D) 4 rad
C) 859 nm D) 985 nm

.......... torque exerted on the second

D) five times
N m?
C) = D) N

D) All the answers are correct

D) 1.256 x 101 T
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Choose the right answers for the following questions: (two marks for each question)

1. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct
2. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.

C) Place an iron rod inside the solenoid. D) All answers are correct.

3. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C) 200V D) 180V

4. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

m N

5. Which of the following is the unit of spring constant (K)? A) % B) — C)— D) —

N m N
6. the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)
7. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
8. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of lines
of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %
9. In the electric circuit shown in the adjacent figure, R=10Q XL Xc
Calculate the phase difference between the circuit
current and the total potential difference: e
Ie=12A
/-\ V1e=120V
C) 180° D) 0° )

A) 45° B) 53°

10. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

I\
in 0.1 s. What is the frequency of the pendulum? .- \
A)2.5Hz B) 5 Hz Maximum Maximum
C) 75 Hz D) 10 Hz displacement 6 6 displacement
X Y

11. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

12. If the intensity of lawn mower is 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

0002 100

T3. In the adjacent figure, an AC Generator is shown.an AC Generator can be
converted to a DC Motor by:
A) Replacing the lamp with a galvanometer.
B) Replacing the two slip rings with a commutator and replacing the lamp with a bat
C) Replacing the lamp with a battery.
D) All answers are incorrect. SN: 000002

14. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the

AC Generator

Slip rings -

tery.

Brush

magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]
A) 2.05 x 10" m/s2 B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

15. The distance between node and next antinode in a standing wave on string equal:
INEW/ B)= A C) 1

4 2

D)2 A

lamp
: ka’

16. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?

A)05s B)0.76 s C)2s

17. Aninductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance

D)4.9s

200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the

alternating current. A) 10 A B)6.4 A C)1.44 A

D) 8.62 A

18. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

A) 45° B) 37° C) 30° D) 53°
19. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

20. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s
21. The galvanometer can be converted to a voltmeter by connecting a resistor of very

D) 9.6 m/s

....................... to the galvanometeq

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
22. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the

direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.

C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct.

R

I

23. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B) 35N C) 750 N

D) 350 N

24. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-

induction of coil [pe=4n X 1077 T.m/A]

A) 2 mH B) 5 mH C) 0.2 mH

25. Which of the following is correct for the two points (a and b) for
a merry- go-round rotating about a fixed axis as in the figure? (ve)a
A) 0y < (v, B) w, > wy Cegb
C) (48), > (48)y D) (v)a = (W

05mH




26. Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

27. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

28. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

29. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

30. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8rev D) 12 rev
31. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob. ]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
32. In the figure, There are four forces acting on the rod have the same magnitude
(F1 = F, = F; = F, ) Which one of them produces the greatest torque on the rod?
AF, B) Fz
C) Fs D) F,4

Fi

axis of rotation

33. Amass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

34. A step-up transformer:  A) V, >V, BN, >N; C) % > 1 D) All the answers are correct
1

35. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
T.m T. m?

36. Volt (V) is equal to:  A) — B) —; C)— D) T. m?
37. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a

20 A current passes through it [po = 4 X 1077 T.m/A]?
A)1.256 x 10T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 101 T

38. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends C) pipe closed atone end D) Both (A and B) are correct

39. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

40. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct [

41. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D) 1.4 m

42. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

43. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

two waves have a phase difference of: A) 1 rad B)Orad C) 21 rad D) 4nx rad
44, Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, 15 radls B) 0.5 rad, 15 radls As L U 0

C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |1Sm/s| °

45. Breaking the sound barrier takes place when the speed of the plane.................: : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

46. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I;, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [p.=4n x 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C) 0.6 x 104N D)2.4 x 104N

47. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

X xB"xL X35, X e "_,.'.'._?" . X X ,i%_x X ®4® ,_.'-E}: he

x X 'x“m o 4 o t\\ . X ,x X Xy X ¢ |o" e o9
@)ﬂ X X %X O, ..I ® o @ @)ﬂ X X XT(h g4 ) L I :’
v 4 x; x e's o gr x \x X X/x * @& e 0.0
xx-x X | ..t.vo X X TxX"xU¥ x| ..h.i._

48. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

49. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?

ANa,=ra Bla = — C)r=— Da,=r*a

a; ag

50. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
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1. Volt (V) is equal to:  A) sz S B) T.S m 0) T,sz D) T. m? g\})?% F,=F;=F,) Wh|cBh) oﬁne of them produces the greatest torque on the rod?

. L - . N m N m? 1 L2
2. Which of the following is the unit of spring constant (K)? A) - B) - C) — D) ~ C)F, D)F, axis of rotation

3. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

4. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

5. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

6. If the intensity of lawn mower is 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

7. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

» l . 4 - l . l I+ .

x xBx xzx e o eBe o X x xBx x e, o oBe o
iy - T 17 l"'--"'h.\

X & xR [x .;"‘ . t\‘ ™ x;,x X R X oo e o \:.

Ai x{x x %xOgy .1! ® o, C)xi x x xQqs "-h * o 9

i \ 1
XAX X X/x o' o oo X\ X X/|X * o o o
X XWX X o o & olje | X XX xV¥x | (o o o 0 o

8. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct
. T the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)

10. The galvanometer can be converted to a voltmeter by connecting a resistor of very..................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

11. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

A)120V B) 300 V C) 200V D) 180 V
12. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
Aa,=ra Bla = — Cr=—= Da,=r’a
a; ag
13. A step-up transformer: A) V, >V, BN, >N; C) % > 1 D) Allthe answers are correct

14. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s?

C) 172 m/s? D) 1282 m/s?

0003 100

18. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe= 471 x 1077 T.m/A]
A)2 mH B) 5 mH C) 0.2 mH

19. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

D) 0.5 mH

20. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

21. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

22. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

23. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

24. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

25. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

two waves have a phase difference of: A) 1 rad B)Orad C) 21 rad D) 4nx rad
26. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A)1.6m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

27. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

in 0.1 s. What is the frequency of the pendulum? ‘R
A)2.5Hz B) 5 Hz Maimum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Y 2Z

28. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.




29. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than

30. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q XL Xc

~ V1.=120 V
Y, =
N\

31. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
32. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
33. Which of the following is correct for the two points (a and b) for . a
a merry- go-round rotating about a fixed axis as in the figure? (”tla b
A) (v)y < (W0, B) w, > wp (Wb (e
C) (46), > (46)y, D) (We)a = Wy

34. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)144A D) 8.62 A

35. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C)0.6 x 104N D)24 x 104N

36. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
37. The distance between node and next antinode in a standing wave on string equal:
INEW) B)= A C) A D)2 A

4 2

38. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

39. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 10T B) 1.256 x 10T C)1.256 x 102 T D) 1.256 x 10" T

40. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere
41. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

42.”A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied [
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C) 750 N D) 350 N

43. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10:® C, m,,=1.673 x 10%" kq]
A) 2.05 x 10" m/s2 B) 1.91 x 104 m/s2 C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

44, |n which of the following of standing waves are produced when the number of nodes is equal to number of antinodes
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

A
E |

45. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. e o
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

lamp
‘ka

46. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

47. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the

direction of the induced current in the resistor R?

A) From left to right, when the bar magnet is moved toward the coil.

B) From left to right, when the bar magnet is moved away from the coil.

C) From right to left, when the bar magnet is moved away from the coil.

D) Both (A and C) are correct. R

48. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

49. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 rad/s B) 0.5 rad, 15 rad/s
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

50. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

Brush

N S

4
R

As r A8 vV, W

0.1 m ? 1.5 m/s ?

0.25 m
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Choose the right answers for the following questions: (two marks for each question)

1. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?

A) ring B) disk C) hollow sphere D) solid sphere
2. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2
AF B) F,
C) F3 D) 1_3)4 axis of rotation

3. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10-® C, m,,=1.673 x 10%" kg]

A) 2.05 x 1017 mis? B)1.91x 10 m/s2  C)25x 104 m/s2 D) 0.01 x 10% m/s?

4. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

5. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]

A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.

C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

N

o)X D)=

B) = -

6. Which of the following is the unit of spring constant (K)? A) % .

7. Aninductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)144A D) 8.62 A

8. Breaking the sound barrier takes place when the speed of the plane.................: : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

9. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

x xB:x X35, % . .‘_t__.‘_glt L] X KFiBiX X .‘I_)' L] _II_E. L]
X X ';{“R‘ e 4 o & o X X X Ry X [ 2 0\.
@xl X X X (0O "!.i' LA @"I x X XT% .q4 () p
X WX xx,x *'s o ‘_q,j.o X“X X X/1% ito .,.
X XXX x| o o & elie X X X%V X | o @ 0 o

10. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

M., the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)

0004 100

12. Abar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. SN: 000004 R

13. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

14. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

14k

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
15. Which of the following is correct for the two points (a and b) for . 2

a merry- go-round rotating about a fixed axis as in the figure? (”tla

A) Wy < (0, B) w, > wy ()b

C) (46), > (48)y D) (We)a = (o)

16. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

17. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I;, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [p.=4n x 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C) 0.6 x 104N D)2.4 x 104N
18. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
Aa,=ra B)a=;r C)r=:a D)a, =r’a
t t

19. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

20. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

21. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

22. Aforce of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C)8rev D) 12 rev

23. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

24. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.




[2D. If the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB
26. Which of the following is directly proportional with frequency in AC circuits?
A) X, B) X¢ C) I, D) Both (A and C) are correct
27. Astep-up transformer: A)V, >V, B)N,>N; C) % > 1 D) All the answers are correct
1

28. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

29. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
30. The distance between node and next antinode in a standing wave on string equal:

1 1 C) 2

A)Z A B) 5 A

31. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

D)2 A

C) remain unchanged D) doubled

32. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

33. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

two waves have a phase difference of: A) 1 rad B) 0 rad C)2mrad D) 4= rad
34. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
35. In the electric circuit shown in the adjacent figure, R=10Q Xr Xc

Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°

C) 180° D) 0°

e I.=12 A

V1e =120 V
~
A4

36. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A)75N B)35N C)750N D) 350 N
37. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 rad/s B) 0.5 rad, 15 rad/s ﬁ_s r 15..)9 J ‘f
C)2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m J0Im| ? |1.5mis :

38. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

39. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]?

A) 1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 101 T

40. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)
in 0.1 s. What is the frequency of the pendulum? AR
A)2.5Hz B) 5 Hz /  Maximum
C) 7.5 Hz D) 10 Hz ® @ ® dispiacement
X v 2z

_Maximum
displacement

41. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

42, A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

43. Aloop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C) 200V D) 180 V

44, The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 % B) 95 % C) 99.9 % D) 90 %

45. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: - \
A) Replacing the lamp with a galvanometer. RN ‘

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

lamp

46. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

Brush

47. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?

A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

48. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s

49. Which of the following statements is true for sound waves?

A) They do not require a material medium through which to travel.

B) Their speed in a medium = frequency x wavelength.

C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

50. Volt (V) is equal to:  A)

D) 24 rad/s

m2. S B) S
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Choose the right answers for the following questions: (two marks for each question)

1. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

2. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

3. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

4. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
9. If the intensity of lawn mower is 1 x 10~3 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

6. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

7. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
8. Which of the following is correct for the two points (a and b) for . 3
a merry- go-round rotating about a fixed axis as in the figure? (Te)a b
A Wy < (W), B) w, > wp (@b (4
C) (46), > (48)y D) (W)a = (e

9. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

10. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?

Aa,=ra Bla = — C)r== Da,=r’a

a; ag
11. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C)750 N D) 350 N

12. Volt (V) is equal to:  A) B) — c) D) T. m?

T
m2. S

0005 100

T3. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced? [
A)120V B) 300 V C)200V D) 180 V

14. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

15. The galvanometer can be converted to a véwm%?&%’? connecting a resistor of very.........c.ccceoev.e. to the galvanomete|
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

16. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled

17. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the

direction of the induced current in the resistor R? S
A A4 /4/
_JN\,_

A) From left to right, when the bar magnet is moved toward the coil.

B) From left to right, when the bar magnet is moved away from the coil. 4
C) From right to left, when the bar magnet is moved away from the coil. ‘
D) Both (A and C) are correct. R

18. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10 kg]

A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?
19. Which of the following is directly proportional with frequency in AC circuits?

14k

A X, B) X¢ C)I. D) Both (A and C) are correct
20. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second

cylinder? A) twice B) three times C) four times D) five times

21. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

22. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)1.4m

23. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q XL Xc

24. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)
in 0.1 s. What is the frequency of the pendulum?
A)2.5Hz B) 5 Hz
C)75Hz D) 10 Hz

Maximum

! \
Maximum
displacement ‘ b displacement
X Y Zz
25. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance

200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A




28. Breaking the sound barrier takes place when the speed of the plane.................. : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

29. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C)99.9 % D) 90 %

30. A step-up transformer:  A) V, >V, BN, >N; C) % > 1 D) Allthe answers are correct
1

31. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 101 T

32. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

W X35, X . o}_,ﬁ{{n ° X x_ifix X oq . ,'_E_' °

X X '_x“m e 4 o t\\ . X X X R X 2 e o0
@x,x x X Oay ..i- ) @KIXXXTQS .th oop
kN xx;x .\..gr X'\ X X/|x .tOO’O

x XXX X | o o " olle X X“X° X | ooOiO_

33. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

34. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

35. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

36. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m X 1077 T.m/A]

A) 2 mH B) 5mH C)0.2mH D)0.5mH

37. A2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

38. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

39. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from

rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12 rev

26. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the 40. Which of the following is the unit of spring constant (K)? A) 12 B) = C) X D) =
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad _ _ _ " _ N m N
27. Find the magnitude of (A8) and (w) in the adjacent table: —~ . — . ~ 41, Thle distance between node e;nd next antinode in a standing wave on string equal:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 rad/s e A7 A B)Z 4 C)4 D)22
C)2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s e Bt S - 42. \When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to

the frequency and the speed of the sound wave?]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

43. In the figure, There are four forces acting on the rod have the same magnitude

(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? Fy

AF B)F,
C) ﬁ3 D) F4 axis of rotation
44, ... the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)

45. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
46. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob. I
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
47. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

48. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [uo=4m X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

49. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

50. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: - \
A) Replacing the lamp with a galvanometer. e ‘

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.




1. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

2. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)4.9s
3. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?

Aa,=ra Bla = — C)r=— D)a,=r*a
ag ag

4. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second

cylinder? A) twice B) three times C) four times D) five times
5. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) r;—z
6. In the figure, There are four forces acting on the rod have the same magnitude F f;
1

(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod?
B) F,
D) F,

A F,
C) F,

axis of rotation

7. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled
8. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z) I’ ‘\
in 0.1 s. What is the frequency of the pendulum? ; \
A) 2.5 Hz B) 5 Hz Maximum Maximum
C)7.5Hz D) 10 Hz displacement ‘ 6 displacement
X Y
9. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
10. Which of the following is correct for the two points (a and b) for . 2
a merry- go-round rotating about a fixed axis as in the figure? ("tl @ b
A) (v)y < (v, B) w, > wp (wob (s

C) (48), > (AB)y, D) (vp), =

(Wb

11. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D)180V

12. Volt (V) is equal to:  A) —- T.m g) Lm

m2. S S

B) D) T.m?
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14. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?

A) Translational equilibrium. B) Rotational equilibrium.

C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
15. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.

C) Place an iron rod inside the solenoid. D) All answers are correct.

16. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s?

17. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5rad, 15 rad/s B) 0.5 rad, 15 rad/s
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

18. Breaking the sound barrier takes place when the speed of the plane.................. : the speed of sound in air.

D) 1282 m/s?

As r A6 v, W
0.25m | 0.1 m ? 1.5 m/s ?

A) greater than B) equal to C) less than D) equal to half of
19. The distance between node and next antinode in a standing wave on string equal:
A= A B)~ 1 C) D)2 A
20. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct

21. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
22. ... the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)
23. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

24, Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

25. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T

26. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

N S
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[27. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

28. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of. A) 1 rad B) 0 rad C) 21 rad D) 4n rad

29. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C)750 N D) 350 N

30. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X.= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

31. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

32. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 109 C, m,,=1.673 x 10% k]

A) 2.05 x 1017 mis? B)1.91x 10 m/s2  C)25x 104 m/s2 D) 0.01 x 10% m/s?

33. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

34. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

35. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)1.4m

36. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44A D) 8.62 A

37. Aforce of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev

38. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

39. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

40. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

41. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of [
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4n X 1077 T.m/A]
A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

42. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

43. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

44, A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium

position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy
45. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: - \
A) Replacing the lamp with a galvanometer. . ”“‘?\‘ N ‘

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

Eannp

46. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

47. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

Brush

XL Xc

R=10Q

e I.=12 A

~ V1.=120 V
Y, :
N\

48. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of

person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

49. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

C) =2 >1
N

1

50. A step-up transformer:  A) V, >V, B)N, > N; D) All the answers are correct
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1. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

I\
in 0.1 s. What is the frequency of the pendulum? BR
A)2.5Hz B) 5 Hz Maximum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Yy 2

2. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

3. A step-up transformer: A) V, >V, C) % > 1 D) All the answers are correct

1

B) N, > N;

4. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

5. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s2 B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

6. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
7. Volt (V) is equal to:  A) —;— B) " 0) - D) T. m?

8. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-induction
of coil [pe=4n X 1077 T.m/A]

A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

9. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

10. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

11. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]

A) 1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)2.4 x 104N
12. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 radls - r ’ﬂf Vi o
C) 2.5 rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |01m| ? |1.S5m/s
13. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) 11:—2

14. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct
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T5. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X-= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

16. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the 8R§0R¢ speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s

17. Which of the following statements is true for sound waves?

A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.

C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.

D) All answers are correct.

18. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

19. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

D) 24 rad/s

A) increase B) decrease C) remain unchanged D) doubled
20. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2
AF, B) F,
C) F)3 D) ?4 axis of rotation

21. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

22. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 % B) 95 % C) 99.9 % D) 90 %
23. Which of the following is correct for the two points (a and b) for (%) a8
V¢)a b

a merry- go-round rotating about a fixed axis as in the figure?
A) Wy < (V)
C) (46), > (48)y

B) w, > wy (v)b

D) (vt)a = (Ut)b

24. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

25. If the intensity of lawn moweris 1 x 10~3 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB
26. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?
Aa,=ra B)a=:r C)r=;a Da,=r*a
t t




27. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C)750 N D) 350N
28. The distance between node and next antinode in a standing wave on string equal:
A7 A B)> 4 C) A D)2 2
29. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

30. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

31. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

32. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 101 T

33 i, the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)
34. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

35. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)144A D) 8.62 A

36. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
37. The galvanometer can be converted to a voltmeter by connecting a resistor of very...........c........ to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

38. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10% kg]

A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

39. A loop with 40 turns and an area of 0.5 m2 s rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

40. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.

C) Place an iron rod inside the solenoid. D) All answers are correct.

41. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct

42. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

43. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B) 0.73 m C)1.1m D)1.4m
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44, A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12rev

45. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

46. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

47. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

XL Xc

R=10Q

[ Te = 4
Q‘Te 120 V
&/

48. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

x x Bx X5, % ® o oBe o X x,i‘?x X ©. .o oBe o
x!fx"x“‘x\x 0;'6 o ¢ o X XX R\ X o jp" e o9
\
@xfxxx q1 .I:n{' ® (g, C)x{xxx E]q,, * o
\ [y 7l \

-

.
X\x X X/ x e
X XXX X o

qs
\.ﬁ-. . .-"io . x \\\x x x”j x . .\-. . .zd(.
X XX XUVY X | (o o &0 o

49. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct
50. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator

converted to a DC Motor by: - \

A) Replacing the lamp with a galvanometer. i ‘

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery. : %

C) Replacing the lamp with a battery. tamp

D) All answers are incorrect. Brush f
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1. Which of the following statements is true for sound waves? 13. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (a) ?
A) They do not require a material medium through which to travel. Aa,=ra B)a = ;rt C)r= ;at D)a,=r’«a
B) Their speed in a medium = frequency x wavelength. 14 . . _ . . '
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling. ) Thle distance between node alnd next antinode in a standing wave on string equal:
D) All answers are correct. A) z A B) 2 A C)4 D)2 4
2. In the figure, A pendulum bob hangs from a string and moves with simple 15. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
harmonic motion. If the pendulum bob moves from point (Y) to point (Z) I" ‘\ form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
in 0.1 s. What is the frequency of the pendulum? 1| position? A) elastic potential energy B) gravitational potential energy.
A)2.5Hz B) 5 Hz Maximum | Maximum C) kinetic energy. D) kinetic energy and elastic potential energy
C)7.5Hz D) 10 Hz displacement ‘ b displacement 16. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
X vy z

3. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled
4. Which of the following is correct for the two points (a and b) for . 3

a merry- go-round rotating about a fixed axis as in the figure? (”tia b

A (V) < (), B) w, > wy (vo)b ¢

C) (46), > (A6)y D) (ve)a = (W

9. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

6. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

7. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

8. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-induction
of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH
9. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 10T C)1.256 x 102 T D) 1.256 x 101 T

10. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07" What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

11. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

0008 100

A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A)75N B) 35N C)750N D) 350 N
17. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct

18. Aninductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the

alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A
19. Which of the following is the unit of spring constant (K)? A) % B)% C) g D) r;—z

20. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

21. Aforce of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev
22. In the electric circuit shown in the adjacent figure,  Rr=100 Xy Xe
Calculate the phase difference between the circuit
e I.=12A

D) 12 rev

current and the total potential difference:
A) 45° B) 53°
C) 180° D) 0°

V1. =120 V
S
23. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.
24, Volt (V) is equal to:  A) — B) ¢) Lm

m2. S S

D) T.m?




25. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. e

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.

D) All answers are incorrect.

lamp

D) All the answers are correct

Brush

26. A step-up transformer: A)V, >V, B)N,>N; C) % > 1

1
27. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

28. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

29. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

30. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

A) 45° B) 37° C) 30° D) 53°

31. The galvanometer can be converted to a voltmeter by connecting a resistor of very..................... to the galvanometer

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

32. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
33. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person

standing 12 m from the center of the ride?
A) 17.28 m/s2 B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

4. the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)

35. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

36. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

» l . . - . . . B .
x xBx xzx ® o oBe o X X XBx x o0 eBe o
x !,x' I, ‘2\ % ';" o & 0 x;,x X Xy X o lp" @ 0\\‘.

)
A)x{x x xOu [B)lei® o eQa [C)XI* X XQas| [D)|NO o o 9
X\x X X/ x o' o oo Xhx X X,/| % e & 0 o
(X XTXRTX x| o o & oVl X XX XVY X | o o o @ o

37. A2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

38. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5rad, 15 rad/s B) 0.5 rad, 15 rad/s
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

39. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

40. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

41. If the intensity of lawn moweris 1 x 10~ W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB
42. In the figure, There are four forces acting on the rod have the same magnitude
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?
AF B)F,
C) Fs D) F,

AB
0.1 m ?

As r v, w

1.5 m/s ? [

0.25 m

Fi

axis of rotation

43. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

44, The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D) 1.4 m

45. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [pe= 4 X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

46. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

A)120V B) 300 V C)200V D) 180 V
47. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

48. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
49. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

50. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10% kg]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?
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Choose the right answers for the following questions: (two marks for each question)

1. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?

Aa,=ra Bla = — C)r=— D)a,=r*a
ag ag
2. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) r;—z

3. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

4. If the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB

5. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev

6. A step-up transformer: A)V, >V, C) % >1
1

D) 12 rev

B) N, > N; D) All the answers are correct

7. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

8. Find the magnitude of (A@) and (w) in the adjacent table:
A) 2.5 rad, 15 rad/s B) 0.5 rad, 15 rad/s ﬁ_s r ﬁf i ‘f
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m J0Im| ? |1.5m/s ;

9. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?/]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

10. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s

11. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

D) 24 rad/s

12. In the figure, There are four forces acting on the rod have the same magnitude F. F.
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 Z
A)F, B)F,

C) ﬁ3 D) ﬁ4 axis of rotation
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T3. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)
in 0.1 s. What is the frequency of the pendulum?
A)2.5Hz B) 5 Hz
C)7.5Hz D) 10 Hz

/ \
Maximum Maximum
displacement ‘ b displacement

SN: 000009 X vy 2

14. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

15. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 10" T

16. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled
17. Which of the following is correct for the two points (a and b) for (%) g
V¢)a b

a merry- go-round rotating about a fixed axis as in the figure?
A) vy < (V)2 B) w,> wp
C) (A6), > (46), D) (Wr)a = (W

(V)b

18. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

19. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s?

20. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: . -
A) Replacing the lamp with a galvanometer. e o
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

D) 1282 m/s?

Brush

[amp

21. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

22. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

s 3B X35, X . -*_ifh ° X x_i{ix X T ‘g_f}_o .
x & % 32 |x oj,ni e & o X X X Ry X o |s" e o9
% 1 i i
X[ X X X e/ ® o @ X[ X X X qa [ I ]
A Il i QI ‘\ Fi qz C} I'l I qg m Y }’
XX X X/ x e's o wle Xix X XX ® & 0 o0
X XWX X% o o o ol X X“%"%V¥x | o o o0 o
23, .., the tendency of a body rotating about a fixed axis to resist a change in rotational motion.

A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)




24. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A)75N B)35N C)750N D) 350N

25. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
26. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct
27. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s
28. The galvanometer can be converted to a voltmeter by connecting a resistor of very............cc......... to the galvanometer

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
29. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
30. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

XL Xc

R=10Q

e I.=12A

A) 45° B) 53° V=120V
C) 180° D) 0° @

31. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

32. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

33. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

34. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) 0 rad C)2mrad D) 4= rad

35. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

36. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?

A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct
, . T T.m T. m? 2
37. Volt (V) is equal to:  A) —— B) — C)— D) T.m

38. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

39. Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation. [

C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

40. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

41. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R? S 4
A) From left to right, when the bar magnet is moved toward the coil. i N s
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=

C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

42. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

43. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance

200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62A

44, A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

45. The distance between node and next antinode in a standing wave on string equal:
1 1
C)A

A)Z A B) > A

46. An air solenoid of length 10 cm, cross sectional area 25 cm?, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m x 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

47. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

48. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73 m C)11m D)1.4m

D)2 A

49. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-% C, m,,=1.673 x 10% kg]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

50. A loop with 40 turns and an area of 0.5 m2is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a

uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C) 200V D) 180V
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Choose the right answers for the following questions: (two marks for each question) 13. Four charges, each charge moves in a circlMir 53R a magnetic field as shown in the figures, which of them is a

. . i 2

1. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer negative charge

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

2. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C)0.6 x 104N D)2.4 x 104N

3. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.

B) the component of the bob’s weight tangent to the motion of the bob.[]

C) the component of the bob’s weight perpendicular to the motion of the bob.

D) the elastic force of the stretched string.

4. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct
9. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, 15 radls B) 0.5 rad, 15 rads as L N 0

C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m J0Im| ? |15m/s ;

6. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

7. The distance between node and next antinode in a standing wave on string equal:
: ! C) A D)2 A

A)Z A B) 5 A
8. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev
9. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
10. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s2 B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
11. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
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14. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

15. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s

16. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

D) 24 rad/s

17. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

18. I the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

19. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

20. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

21. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere
22. |dentify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

23. A step-up transformer:  A) V, >V, BN, >N; () % > 1 D) Allthe answers are correct
1

24, ... the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration («)
25, A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s




206. In the figure, There are four forces acting on the rod have the same magnitude
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

A F, B) F,
C)F, D) F,

F,

axis of rotation

27. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

28. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

29. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

30. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

31. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

32. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct
33. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) I;—Z

34. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

35. In the figure, A pendulum bob hangs from a string and moves with simple

harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

I\
in 0.1 s. What is the frequency of the pendulum? 1|
A) 2.5 Hz B) 5 Hz Maximum , | '\  Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Y £

36. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

37. Aloop with 40 turns and an area of 0.5 m2is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C) 200V D) 180V

38. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10® C, m,,=1.673 x 10% kq]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

39. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?

Aa,=ra Bla= — C)r== Da,=r’a

ag ag

40. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second[
cylinder? A) twice B) three times C) four times D) five times

41. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
42. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the

distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled

43. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102T D) 1.256 x 10" T

44. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B) 35N C) 750 N D) 350 N
45. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

XL Xc

R=10Q

A) 45° B) 53° Vi =120 V
C) 180° D) 0° @
46. Volt (V) is equal to:  A) — B) L™ ¢) Lm” D) T. m?
' m2. S S S '

47. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D) 1.4 m

48. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 % B) 95 % C) 99.9 % D) 90 %

49. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: - \
A) Replacing the lamp with a galvanometer. i ‘

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

Brush

50. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]
A) 2 mH B) 5 mH

C)0.2mH D) 0.5 mH
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Choose the right answers for the following questions: (two marks for each question)

1. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at a
distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
2. Which of the following is directly proportional with frequency in AC circuits?
A Xy, B) X¢ C) I D) Both (A and C) are correct

3. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

4. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the

alternating current. A) 10 A B)6.4 A C)144 A D) 8.62 A
5. Which of the following is correct for the two points (a and b) for . 3

a merry- go-round rotating about a fixed axis as in the figure? (vfla b

A (V) < (), B) w, > wy (Vb ¢

C) (46), > (A6)y D) (ve)a = (Wb

6. The distance between node and next antinode in a standing wave on string equal:
A A B)= A C) A
7. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person

2
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

8. The galvanometer can be converted to a voltmeter by connecting a resistor of very...........ccco...... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
9. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of
10. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

BIN,>N; C) == >1

1

D)2 A

11. A step-up transformer: A) V, >V, D) All the answers are correct

12. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

I\
in 0.1's. What is the frequency of the pendulum? BR
A)2.5Hz B) 5 Hz Maximum ! ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Yy £

0011 100

T3. Aforce of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s? [
A) 2 rev B) 4 rev C)8rev D) 12 rev

14. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequerspy: inoogases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

15. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
16. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2

B) F,
D) F,

A Fy
C) ﬁ3 axis of rotation

17. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B)Orad C) 2 rad D) 4 rad

18. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D) 1.4 m

19. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

20. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

21. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

22. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102T D) 1.256 x 10" T

23. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

24. A loop with 40 turns and an area of 0.5 m2 s rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

25. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

26. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.




20 the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)

28. Volt (V) is equal to:  A) sz - B) T'Sm C) T'sz D) T. m?
29. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second

cylinder? A) twice B) three times C) four times D) five times

30. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

31. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C)99.9 % D) 90 %

32. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

.._. L 'ﬁl .-

- =
- -
-

¢ e o
@xl:x X xTQS

L4
Ai X[ x X XOgqq
' !

44 e o p
X \-\x X X’.»’ x ¥
S

¥
® & 0 o
X XX XVY X |

-

p Lp—

33. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

34. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

35. In the electric circuit shown in the adjacent figure, R=10Q XL Xc
Calculate the phase difference between the circuit

e Ie=12A

current and the total potential difference:

A) 45° B) 53° ~ V=120V
C) 180° D) 0° L

36. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R? S e
A) From left to right, when the bar magnet is moved toward the coil. TN
B) From left to right, when the bar magnet is moved away from the coil. ﬁ -

C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

37. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750 N D) 350N
38. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.

C) I'ne particles of the medium vibrate perpendicular to the direction the wave Is traveling.
D) All answers are correct.

39. If the intensity of lawn moweris 1 x 10~3 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

40. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10 kg]

A) 2.05 x 10" m/s2 B) 1.91 x 104 m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

41. |dentify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

42. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. e ol
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.

lamp
3

D) All answers are incorrect. Brush
43. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?
ANa,=ra Bla = — C)r=— Da,=r*a
a; ag
44, Find the magnitude of (A@) and (w) in the adjacent table:
A) 2.5 rad, 15 rad's B) 0.5 rad, 15 rads S L U N T
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |1Sm/s| °

45. An air solenoid of length 10 cm, cross sectional area 25 cm?, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

46. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [u,=4n x 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N
47. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

48. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled
49. Which of the following is the unit of spring constant (K)? A) % B)% C) % D) r;—z

50. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.
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Choose the right answers for the following questions: (two marks for each question)

1. Which of the following is correct for the two points (a and b) for . 2
a merry- go-round rotating about a fixed axis as in the figure? (”tia b
A) W)y < (W), B) w,> wy (ve)b )\

C) (48), > (48)y D) (W)a = (Wedv

2. If the intensity of lawn mower is 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

3. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
4. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

11\
in 0.1 s. What is the frequency of the pendulum? ; \
A) 2.5 Hz B) 5 Hz Maximum Maximum
C) 7.5 Hz D) 10 Hz displacement 6 6 displacement
X Y

9. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
6. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) I;—Z
7. The distance between node and next antinode in a standing wave on string equal:

INEW) B)= A C) A D)2 A

4 2

8. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

9. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic

energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

10. Which of the following is directly proportional with frequency in AC circuits?

N S

M4
R

A X, B) X¢ C) I D) Both (A and C) are correct
11. Breaking the sound barrier takes place when the speed of the plane.................: : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

12. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

0012 100

T3. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a

negative charge? [
% xBx s % o ¢ eBe o X X xXBx x L) eBe o
gtalng7) ——— | e 7 P
X X X R Oiotx X & X R X ,..\.
x|xxx 4 oo o o Olgmxxx g3 q4 oop
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14. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

15. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

16. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [po= 41 X 1077 T.m/A]

A)2 mH B) 5 mH C) 0.2 mH D) 0.5 mH

17. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 rad/s B) 0.5 rad, 15 rad/s .&_s r ﬂf Z ‘f
C)2.5rad, 1.2 radls D) 15 rad, 2.5 rad/s 025m |0Im| ? |15m's :

18 the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)
19. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another

car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

20. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob. I
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
21. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]
A) 2.05 x 107 m/s? B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

22. In the figure, There are four forces acting on the rod have the same magnitude —
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? Fy
AF, B) F,
C) F; D) F,

il

axis of rotation

23. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

24. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct




25. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C)8rev D) 12 rev
26. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.
27. Volt (V) is equal to:  A) — B) —~ C)
28. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

29. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?

ANa,=ra Bla = — C)r=— Da,=r’a

ag ag

T. m?
S

D) T. m?

30. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q

e I.=12 A

Ve =120 V
O
31. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of

magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]
A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

32. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D)1.4m

33. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
34. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy

35. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

36. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C) 750 N D) 350 N

37. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. - “’\ N

Replacing the two slip rings with a commutator and replacing the lamp with a battery.

Replacing the lamp with a battery.

All answers are incorrect.

B)
C)
D)

30. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times [
C) It becomes quarter of the original value D) It becomes half of the original value

39. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

40. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

41. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

42. I a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

43. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?[]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

44, A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the

person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N
45. A step-up transformer:  A) V, >V, BN, >N; O % > 1 D) Allthe answers are correct
1
46. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

47. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

48. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 10" T

49. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

50. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A
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Choose the right answers for the following questions: (two marks for each question)

1. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

2. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?

A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

3. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C)0.6 x 104N D)2.4 x 104N

4. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

5. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C)750N D) 350 N

6. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.

B) the component of the bob’s weight tangent to the motion of the bob.[]

C) the component of the bob’s weight perpendicular to the motion of the bob.

D) the elastic force of the stretched string.

7. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

8. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed at one end D) Both (A and B) are correct

9. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

10. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

N S

M4
R

I\
in 0.1 s. What is the frequency of the pendulum? 1|
A)2.5Hz B) 5 Hz Maximum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Yy Z

0013 100

11. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10-® C, m,,=1.673 x 10%" kq] [
A) 2.05 x 107 m/s? B) 1.91 x 10" m/s? C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

12. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanomete|
A) high resistance in series  B) high resistance in dparallel C) low resistance in parallel D) low resistance in series
13. An Ac source of effective value of 63.75 Vslé\l égr?ngcltgd across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°
N m?

14. Which of the following is the unit of spring constant (K)? A) % B)% C) - D) N

15. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

16. A step-up transformer: A) V, >V,

C) remain unchanged
C) 2 >1
Ny

D) doubled
B)N, > N; D) All the answers are correct

17. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

18. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.

What is the string’s length? A) 0.36 m B) 0.73 m C)11m D)1.4m
19. Which of the following is correct for the two points (a and b) for . g

a merry- go-round rotating about a fixed axis as in the figure? (”‘13 b

A) () < (v, B) w, > wy (Wb [

C) (46), > (A6)y, D) (ve)a = (W

20. A loop with 40 turns and an area of 0.5 m2is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

A)120V B) 300 V C) 200V D) 180V
21. Breaking the sound barrier takes place when the speed of the plane................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of
22. In the electric circuit shown in the adjacent figure,  Rr=100 Xe Xc

Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°

C) 180° D) 0°

e I.=12A

Vi =120 V
e
23. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

24. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

25. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?

A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102 T D) 1.256 x 101 T




26. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe= 471 x 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

27. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8rev D) 12 rev

28. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

29. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct
30. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: » ring. ‘

A) Replacing the lamp with a galvanometer.
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.

D) All answers are incorrect.

31. The distance between node and next antinode in a standing wave on string equal:
1 1

A A B)> 4 C)A D)2 4

32. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 rads B) 0.5 rad, 15 rads 1 r 1M n o
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |01lm]| ? |1Smfs '

33. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 % B) 95 % C)99.9 % D) 90 %
34. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2

A F,
C)F,

B) F,
D) F':L axis of rotation
35. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

36. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

37. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

38. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

39. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07" What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

40. Tfthe intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB [
4. . the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)

42. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C) 2 rad D) 4 rad

43. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

x xBx X5, % ® o eBe o X x xBx x e .o oBe o
i - T 1 l"'--"‘n.\
% (*' b o B . }" L '\.‘ [ ] x !zR X X\‘ X L] ’ [ I \\.
y; A i \ i -
|
@x{x x % Oay .I:ﬂo:o ® o, C)|Xi X X X Qqs E]qu, > e e 9
LY i F)
% \\zc % x,’ *® " \... ® .-":. ® x "\zﬂ X x’.'j b 4 [ ] ..__‘ [ ] ._’.a".‘
X XXX X o o o ol X X“X"xXV¥ X | ® o o 0 o

44, Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

45. Volt (V) is equal to:  A) —;— B) - 0) D) T. m?

46. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?[]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

47. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?
Aa,=ra Blaa = — C)r=— D)a, =r’a
a; a
48. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct

49. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

50. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy
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1. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

2. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?

Ry L8 4
A) From left to right, when the bar magnet is moved toward the coil. e i il
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
3. Breaking the sound barrier takes place when the speed of the plane.................: : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of
4, i, the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)

5. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

6. The galvanometer can be converted to a voltmeter by connecting a resistor of very............c.......... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

7. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]

A) 2.05 x 1017 mis? B)1.91 x 10 m/s2  C)25x104m/s2 D) 0.01 x 10% m/s?

8. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of lines
of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %
9. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

10. Which of the following is correct for the two points (a and b) for
a merry- go-round rotating about a fixed axis as in the figure?
A) (p < (V)a B) wa> wp
C) (48), > (46)y, D) (Wr)a = Wy

o |V

(vpa
(vob ®

11. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?(]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

12. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct

0014 100

13. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

14. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

15. A force of magnitude 4 N is applied tangendjglly i,g4gisk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev

16. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

17. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

% xBx x_,x- .",.'.'..?.' o | .KKinx' .0 eBe o
x &% ,: o 4 o & o x X% R X de7e o
@mxxx q1 ..'. * o @mxxx qs "-h e o 9
Xy x x;x *'s o ._u:.- X X X /| x ° \.&. i/'}o
X XXX x| o o o oV%e X X %KV X | o o o o o
18. Volt (V) is equal to:  A) —— B) T'Sm C) T'énz D) T. m?
19. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
20. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 radis B) 0.5 rad, 15 rads S L U2 N T
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |1Sm/s| °

21. Aloop with 40 turns and an area of 0.5 m2is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

A)120V B) 300 V C)200V D) 180 V
22. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

23. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [uo=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

24. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

25. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

26. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled




27. A2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
28. The distance between node and next antinode in a standing wave on string equal:
A= A B)~ 1 C) A D)2 A
29. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: - k
A) Replacing the lamp with a galvanometer. AP ringe ol ‘

N\
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery. :

C) Replacing the lamp with a battery.
D) All answers are incorrect.

lamp
' 33‘

30. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

31. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

Brush

32. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

I\
in 0.1 s. What is the frequency of the pendulum? B
A) 2.5 Hz B) 5 Hz Maximum ! ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement
X Y 2
33. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) 1;1—2

34. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4m X 1077 T.m/A]

A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH
35. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?
ANa,=ra B)a=;r C)r=;a Da,=r*a
t t

36. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

37. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

38. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?

A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T

39. Identify which conditions of equilibrium hold for (a solid sphere rolling on incling)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

D) 1.256 x 101 T

40. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

41. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the

pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

42. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

43. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

44, |f the intensity of lawn moweris 1 x 10~3 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

45. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q Xo Xc

46. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.

What is the string’s length? A) 0.36 m B)0.73m C)11m D)1.4m
47. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2

B) F,
D) F,

AF,
C) F)3 axis of rotation

48. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

49. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750 N D) 350 N
50. A step-up transformer: A) V, >V, C) % > 1 D) Allthe answers are correct

1

B)N, > N,
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1. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

2. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

3. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) r;—z
4. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

9. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

6. the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)
7. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
Aa,=ra Bla = — C)r=—=
a; ag
8. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]

A) 2.05 x 10" m/s? B) 1.91 x 10" m/s? C) 2.5 x 10" m/s? D) 0.01 x 10™ m/s?
9. The distance between node and next antinode in a standing wave on string equal:
: . C) A D)2 A

A)Z A B) 5 A
10. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?

A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

11. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s
12. Which of the following statements is true for sound waves?

A) They do not require a material medium through which to travel.

B) Their speed in a medium = frequency x wavelength.

C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

13. Which of the following is correct for the two points (a and b) for . 8
a merry- go-round rotating about a fixed axis as in the figure? (Te)a b
A Wy < (W), B) w, > W (@b ( (e
C) (46), > (48)y D) (W)a = (Ve

Da,=r’a

D) 24 rad/s

0015 100

14. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B)Orad C) 21 rad D) 4 rad [

15. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. i
B) Replacing the two slip rings with a comnﬁﬁé@?%ﬁ%placing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

jilfamp
16. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

17. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

x xBx xx _oF X xﬁif_qlx X o o oBe o
x J,,( % ‘x\ % 0;'6 . t\\‘ ™ x:,x X Xy X o jp" e o9
[
X[ %X X X e/ ® o @ X[ X X X E] qa o o
A)| X1 D1 .”] 1 Q42 C)|*1 Y3 )
XAX X XX e o o0 Xhx X XX e & 0 0.0
(X XTRTX x| o o & oo | X X “x-xV¥ x| (o o 80 o

18. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q XL Xc

19. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?

\‘\ 4
A) From left to right, when the bar magnet is moved toward the coil. e N s
B) From left to right, when the bar magnet is moved away from the coil. ﬁ: —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
20. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanomete|

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
21. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T
22. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B) 35N C) 750 N D) 350 N
23. In the figure, There are four forces acting on the rod have the same magnitude F .
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2
AF, B) F,
C) F)3 D) F)4 axis of rotation




24, A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

25. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

26. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

27. A step-up transformer:  A) V, >V, BN, >N; C) % > 1 D) Allthe answers are correct
1

28. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

29. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

30. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

31. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m x 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N
32. A car tire rotates with an average angular speed of 14 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

33. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[J
C) the component of the bob’s weight perpendicular to the motion of the bab.
D) the elastic force of the stretched string.
34. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

35. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12 rev
36. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct
37. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, 15 radls B) 0.5 rad, 15 rads as r ﬁff' Ve o

C) 2.5 rad, 1.2 radls D) 15 rad, 2.5 rad/s 025m J0lm| ? |15mhs

38. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current. [
C) Place an iron rod inside the solenoid. D) All answers are correct.

39. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A)ring B) disk C) hollow sphere D) solid sphere

40. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

41. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

1|\
in 0.1 s. What is the frequency of the pendulum? BR
A)2.5Hz B) 5 Hz Maximum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Y 2

42. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

43. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

44, An air solenoid of length 10 cm, cross sectional area 25 cm?, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

45. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

46. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

47. Aloop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

48. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
m . m?
49. Volt (V) is equal to:  A) —— B) — C)— D) T. m?
50. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A
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Choose the right answers for the following questions: (two marks for each question)

1. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease D) doubled

2. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

C) remain unchanged

3. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: ' -
A) Replacing the lamp with a galvanometer. - ”"‘?\s \of
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

lamp

4. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

5. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

Brush

I\
in 0.1 s. What is the frequency of the pendulum? BR
A)2.5Hz B) 5 Hz Maimum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement
X Y Z
6. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 rad/s ﬁ_s r ﬂ.‘g e w
C) 2.5 rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0im| ? |1Sms] ?

7. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

8. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

9. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?

iy, =
A) From left to right, when the bar magnet is moved toward the coil. R N S i
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
10. In the figure, There are four forces acting on the rod have the same magnitude F f;
1

(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

axis of rotation

0016 100

A) F;
C)F,

B)F,
D) F, I

11. Aloop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of O'OSA}\ITOWBSE%the maximum emf induced

A)120V B) 300 V ) 200 V D) 180 V

12. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

13. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometeq

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

14. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

15. The distance between node and next antinode in a standing wave on string equal:
1 1
C)1

A) ” A B) E A
16. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C) 21 rad D) 4r rad

17. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

18. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T

19 the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)
20. Which of the following is directly proportional with frequency in AC circuits?
A) X, B) X¢ C)I¢

21. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [uo=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

22. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

23. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

24. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C)750N D) 350 N
25. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of

0.25 m from the axle? (Assume that the bicycle wheel is a ring)
A) 18 rad/s B) 19 rad/s C) 22 rad/s

D)2 A

D) Both (A and C) are correct

D) 24 rad/s




26. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (a) ?

Aa,=ra Bla = — C)r=— Da,=r’a

ag ag
27. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy
28. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
29. Astep-up transformer: A)V, >V, B)N,>N; C) % > 1

1

D) All the answers are correct

30. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

31. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m X 1077 T.m/A]
A)2mH B) 5 mH C)0.2mH D) 0.5 mH

32. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere
33. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.

D) All answers are correct.
B) = C)— D) i
N m N

34. Which of the following is the unit of spring constant (K)? A) %

35. If the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C)120dB D) 130 dB

36. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

.._. L 'ﬁ. .-

=

17 - ~~
[ ] " [ ] .\\_.

44 e o p
L &
e & o o0

p Lp—

-
- -
-

@xl:x X xTQS

L4
Ai X[ x X XOgqq
' !

Xi\x x X/x
L oy e
e o & oVye | X XTRTXVY X

37. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

38. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

39. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the

circuit 0.425 A calculate phase difference angle between the total current and the poiential difference of the source:

A) 45° B) 37° C) 30° D) 53° i
40. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

41. Volt (V) is equal to:  A) B) T-Sm ¢) Lm

42. Which of the following is correct for the two points (a and b) for
a merry- go-round rotating about a fixed axis as in the figure?
A) ()p < (We)a B) w,> wy
C) (48), > (48)y D) (v)a = (W

D) T.m?

m2. S

Q

(vpa b
(Vb

43. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B) 0.73 m C)1.1m D)1.4m

44, A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

45. In the electric circuit shown in the adjacent figure, R=10Q XL Xc
Calculate the phase difference between the circuit
e I.=12A

current and the total potential difference:
A) 45° B) 53°
C) 180° D) 0°

~ V1.=120 V
Y, :
N\

46. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
47. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

48. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

49, A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from

rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev

50. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm
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Choose the right answers for the following questions: (two marks for each question)

1. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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2. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. e ol
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

3. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

4. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

5. Volt (V) is equal to:  A) B) —" C) D) T. m?

6. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev

7. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor of
impedance of X;, =600 Q and a capacitor of impedance of X-= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

8. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a

20 A current passes through it [, = 4w X 1077 T.m/A]?

A)1.256 x 104 T B) 1.256 x 10T C)1.256 x 102 T D) 1.256 x 10" T

9. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.

A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C)750 N D) 350N

10. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.

What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

m2.S
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11. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10-® C, m,,=1.673 x 10%" kq] [

A) 2.05 x 107 m/s? B) 1.91 x 10" m/s? C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

12. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value SN 9PR¥bEomes half of the original value

13. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q XL Xc

e I.=12A

V1e=120 V
~
U/

14. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

15. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

16. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62A

17. A loop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

18. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

19. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
20. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
Aa,=ra B)a:;r C)rzf D)a, =r’a
t t

21. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

22. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s

23. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

24. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [u,=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)2.4 x 104N

D) 24 rad/s




[25. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

26. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?

A)0.5s B)0.76 s C)2s D)49s
27. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

28. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH
29. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
30. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
31. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy
32. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct.

33. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?/]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

14k

R

4. .. the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)
35. In the figure, There are four forces acting on the rod have the same magnitude F. E.
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2
AF, B) F,
C) Fs D) F,

axis of rotation

36. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere
37. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N
38. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times

the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

39. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged

C)%i>1

D) doubled

40. A step-up transformer:  A)V, >V, D) All the answers are correct

B) N, > N;

41. Which of the following is directly proportional with frequency in AC circuits?
A) X, B) X¢ C)I¢

42. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 rad/s B) 0.5 rad, 15 rad/s
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

43. Which of the following is correct for the two points (a and b) for
a merry- go-round rotating about a fixed axis as in the figure?
A) Wy < (W), B) wy > wp
C) (48), > (48)y D) W)a = (Wb

D) Both (A and C) are correct

As

0.25m

AB
0.1 m ?

r w

1.5 m/s ?

(Bpa
(Db

®

44. Which of the following is the unit of spring constant (K)? A) % B)

m
N

45. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z) !
in 0.1 s. What is the frequency of the pendulum? AR

A)2.5Hz B) 5 Hz "1 Maximum
C) 7.5 Hz D) 10 Hz ® @ ® dispiacement
X Y Z

_Maximum
displacement

46. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB

47. The distance between node and next antinode in a standing wave on string equal:
A= A B)~ A C) A D)2 A

48. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

49. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

50. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?

A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
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1. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?
Aa,=ra Bla = — C)r=— D)a,=r*a
ag ag

2. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

3. Volt (V) is equal to:  A) B) L= 0) - D) T. m?

4. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

5. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

6. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

7. Aloop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

8. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

m2.S

- . . - . . — ; . — .
x xBx x— x e o eBe o X X XBx x oqo eBe o
mm——— 'l? e N L bt "--"‘h.\

% (* *® g\ . -" L '\.‘ [ ] x zR X X\ X ’ e O \\.
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° | xx'}zva

ll..’.

-

@x,xxx a1 .wo e o(g @xlxxx as
°'s o O/T- ‘
o o & oV
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9. A step-up transformer: A) V, >V, BN, >N; C) % >1

1

D) All the answers are correct

10. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)144A D) 8.62 A

11. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12 rev
12. The distance between node and next antinode in a standing wave on string equal:

A= A B)~ A C) A D)2 A
0018 100

T3. In the figure, A pendulum bob hangs from a string and moves with simple

harmonic motion. If the pendulum bob moves from point (Y) to point (Z) ," ‘\ [
in 0.1 s. What is the frequency of the pendulum? : \
A) 2.5 Hz B) 5 Hz Maximum Maximum
C) 75 Hz D) 10 Hz displacement 6 6 displacement
SN: 000018 X v
14. In the figure, There are four forces acting on the rod have the same magnitude F .

(F, = F, = F3 = F, ) Which one of them produces the greatest torque on the rod? 1 z

AF; B) F,

C) ﬁ3 D) F4 axis of rotation

13. If the intensity of lawn moweris 1 X 1073 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB
16. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: N - .
A) Replacing the lamp with a galvanometer. . g\ I ‘
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery. %
C) Replacing the lamp with a battery. : tamp
D) All answers are incorrect. Brush ‘ “3
17. The galvanometer can be converted to a voltmeter by connecting a resistor of very....................... to the galvanometeq

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

18. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

19. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the

pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob. 1
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

20. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, =600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

21. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]?

A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102T D) 1.256 x 10" T

22. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.




[23. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

24. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

25, ., the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)
26. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

N S

W4
#k

27. Find the magnitude of (A@) and (w) in the adjacent table:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 radls as L N o
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m [01m] ? |1.5mss

28. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
29. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

30. Which of the following is correct for the two points (a and b) for . g
a merry- go-round rotating about a fixed axis as in the figure? ("‘13 b
A (V) < (), B) w, > wy (vo)b ¢

C) (46), > (A6)y D) (ve)a = (W

31. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

32. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B) 35 N C) 750 N D) 350 N
33. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) I;—

34. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

35. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-

induction of coil [pe=4m X 1077 T.m/A]

A) 2 mH B) 5 mH C)0.2mH D) 0.5 mH
36. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

37. Which of the following is directly proportional with frequency in AC circuits?
A X, B) Xc C)I¢

38. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

D) Both (A and C) are correct [

R=10Q

G I.=12 A

V1e=120 V
~
A4

39. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

40. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

41. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

42. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B) 0.73 m C)11m D)1.4m

43. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

44. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of

magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [pe= 4 X 1077 T.m/A]
A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

45. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

46. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

47. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?/]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

48. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

49. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) 0 rad C) 2 rad D) 4n rad

50. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy
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Choose the right answers for the following questions: (two marks for each question)

1. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

2. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m x 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

3. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 109 C, m,,=1.673 x 10% kg]
A) 2.05 x 10" m/s? B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

4. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled

9. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 rads as L U ©
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |15m/s :

6. A loop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

A) 120V B) 300 V C) 200 V D) 180 V
7. Volt (V) is equal to:  A) —— B) —" C) = D) T. m?

8. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?

A)0.5s B)0.76 s C)2s D)49s
9. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z) I" ‘\
in 0.1 s. What is the frequency of the pendulum? 1|
A)2.5Hz B) 5 Hz Maximum "\ Maximum
C)7.5Hz D) 10 Hz displacement @ O displacement
X vy z
10. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of
11. The distance between node and next antinode in a standing wave on string equal:
A= A B)~ 1 C) A D)2 A

12. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. - g\ N
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D)

All answers are incorrect. Brush

0019 100

13. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second[
cylinder? A) twice B) three times C) four times D) five times

14. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

15. If a spinning amusement-park ride has an 3%8%3%3% of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
16. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
17. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere
18. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

19. In the electric circuit shown in the adjacent figure,  r=100 Xi Xc

Calculate the phase difference between the circuit

current and the total potential difference: e ~
A) 45° B) 53° =124 A~ V=120V
C) 180° D) 0° &7

20. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

21. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the

direction of the induced current in the resistor R? S 4
A) From left to right, when the bar magnet is moved toward the coil. . N s
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=

C) From right to left, when the bar magnet is moved away from the coil.

D) Both (A and C) are correct. R
22. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct

23. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

24. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

25. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (ar) ?

Aa,=ra Blaa = — C)r=— Da,=r’a

ag ag




[26. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

27. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.

B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

28. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

29. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

30. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?

A) 96.9 % B) 95 % C)99.9 % D) 90 %
31. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) I;—Z
32. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod? 1 2

AF,
C)F,

B) F,
D) F,

axis of rotation

33. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?

A) Translational equilibrium. B) Rotational equilibrium.

C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
34. How can you increase the strength of a magnetic field inside a solenoid?

A) Increase the number of coils per unit length. B) Increase the current.

C) Place an iron rod inside the solenoid. D) All answers are correct.

35. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

36. Which of the following is correct for the two points (a and b) for . a
a merry- go-round rotating about a fixed axis as in the figure? (”tla b
A) )y < We)a B) w, > wy (vp)b |
C) (48), > (48), D) (v,), = (V)

37. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

38. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

39. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

40. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4 X 1077 T.m/A]? I
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T

41. The galvanometer can be converted to a voltmeter by connecting a resistor of very....................... to the galvanometeq
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
42. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy
43. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

44, Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
45, ..., the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)

46. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12rev

47. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

48. A step-up transformer: A)V, >V, B)N, >N; () % > 1

1

D) All the answers are correct

49. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750 N D) 350 N
50. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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Choose the right answers for the following questions: (two marks for each question)

1. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad

2. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

3. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

4. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

5. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)4.9s

6. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.

B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

7. In the adjacent figure, an AC Generator is shown.an AC Generator can be

AC Generator

converted to a DC Motor by: - \

A) Replacing the lamp with a galvanometer. . g\ - ‘
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery. %

C) Replacing the lamp with a battery. lamp
D) All answers are incorrect. Brilsh ‘ ‘j

8. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s2 B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

9. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D)1.4m

10. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
11. The galvanometer can be converted to a voltmeter by connecting a resistor of very..................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

12. If the intensity of lawn mower is 1 x 10~ W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

0020 100

13. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,

12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm [
14. The distance between node and next antinode in a standing wave on string equal:
A)i/l B)%/l C) A D)2 A
15, the tendency of a body rosatingatimnd a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration («)

16. A step-up transformer: A) V, >V, BN, >N; () %j > 1 D) Allthe answers are correct
17. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A)75N B) 35N C) 750N D) 350 N
18. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe= 471 x 1077 T.m/A]

A) 2 mH B) 5 mH C) 0.2 mH D) 0.5 mH

19. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

20. A loop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180V

21. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

22. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

23. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a

20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102 T D) 1.256 x 10" T

24. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

25. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C) I, D) Both (A and C) are correct
26. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, 15 rad’s B) 0.5 rad, 15 rads i I U2 S

C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |1Sm/s| °

27. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

28. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of

lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %




29. TWO SUCCESSIVE Crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

30. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

% xBx x5, X . ',_!_?.' . X x_if:?x X 'L . ,'_E_' .
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@x,x X X O ..i- o o @KI*XXXTQS .th oo'p
kN xx;x .\..gr X'\ X X/|x -100'0
xx-x X | ..‘i’.vo X X w %V x ..._l._

31. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44A D) 8.62 A

32. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X.= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

A) 45° B) 37° C) 30° D) 53°
33. Breaking the sound barrier takes place when the speed of the plane.................. : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

34. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob. ]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

35. In the figure, A pendulum bob hangs from a string and moves with simple

harmonic motion. If the pendulum bob moves from point (Y) to point (Z) ," ‘\

in 0.1 s. What is the frequency of the pendulum? ; \

A)2.5Hz B) 5 Hz Maximum Maximum

C)7.5Hz D) 10 Hz displacement ‘ 6 displacement
X Y

36. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (a) ?

Aa,=ra Bla = — C)r=—= Da,=r’a

a; ag
37. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

38. In the figure, There are four forces acting on the rod have the same magnitude
(F, = F, = F; = F, ) Which one of them produces the greatest torque on the rod?
AF; B) F
C) Fs D) F,

axis of rotation F4

39. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct [

40. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12rev
2
41. Which of the following is the unit of spring constant (K)? A) % B)% C) % D) r;l—
42. Which of the following is correct for the two points (a and b) for . g
a merry- go-round rotating about a fixed axis as in the figure? (”tla
A) () < (W0, B) w, > wy (%e)b

C) (46), > (48)y D) (We)a = (e

43. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4n X 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C) 0.6 x 104N D)2.4 x 104N

44, A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

45. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

46. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

47. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
2
48. Volt (V) is equal to:  A) —— B) —~ C)—= D) T. m?
49. In the electric circuit shown in the adjacent figure, Rr=100 X1 X

Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°

C) 180° D) 0°

e I.=12 A

@ V1e=120V
50. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]

A) 2.05 x 107 m/s? B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?
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Choose the right answers for the following questions: (two marks for each question)

1. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

2. If the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

3. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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4. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

11\
in 0.1 s. What is the frequency of the pendulum? 1|
A) 2.5 Hz B) 5 Hz Maximum ! ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement
X Y zZ

5. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor of
impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

6. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a

20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10T

7. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
8. A step-up transformer:  A)V, >V, BN, >N; () % > 1 D) All the answers are correct
1
. . . . N m N m?
9. Which of the following is the unit of spring constant (K)? A) —2 B) - C) — D) ~

10. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the

alternating current. A) 10 A B)6.4 A C)144 A D) 8.62 A
11. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
Aa,=ra B)a::r C)r::"‘ D)a, =r’a
t t
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12. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object? [
A) ring B) disk C) hollow sphere D) solid sphere

13. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10:® C, m,,=1.673 x 10" kq]
A) 2.05 x 1017 m/s? B) 1.91 x 10'6h/§00021C) 2.5 x 104 m/s? D) 0.01 x 10 m/s2

14. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C)8rev D) 12 rev

15. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

16. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C) 750 N D) 350 N
17. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

18. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

19. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

20. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the

pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob..]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

21. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4n X 1077 T.m/A]

A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

22. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

23. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the

person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N
24. In the figure, There are four forces acting on the rod have the same magnitude F f;
1

(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?
AF, B) F,
C) Fy D) F,

axis of rotation




25. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: '
A) Replacing the lamp with a galvanometer. e
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

Brush

lamp
: ‘3

26. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

27. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

28. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D)14m

29. A loop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A) 120V B) 300 V C) 200V D) 180V
30. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

M. the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (a)

32. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease C) remain unchanged D) doubled

33. Volt (V) is equal to:  A) —— B) - 0) D) T. m?

34. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

35. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?

ey B A
A) From left to right, when the bar magnet is moved toward the coil. o N s
B) From left to right, when the bar magnet is moved away from the coil. ﬁ: —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
36. Find the magnitude of (A8) and (w) in the adjacent table:
A) 2.5 rad, 15 radls B) 0.5 rad, 15 radls as r ‘ig Vi ©
C) 2.5 rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |0Im| ? |15m/s
37. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.
38. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

39. The distance between node and next antinode in a standing wave on string equal:
1 1

A)Z/l B)E/l C)A D)24 [
40. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s
41. In the electric circuit shown in the adjacent figure,  r=100 X1 X

Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°

C) 180° D) 0°

e I.=12 A

[ Te = J
@ V1. =120 V
42. |dentify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
43. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct

44, When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B)Orad C) 2 rad D) 4 rad

45. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

46. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

47. Which of the following is correct for the two points (a and b) for
a merry- go-round rotating about a fixed axis as in the figure?
A) (vp < (V)a B) wa> wp
C) (48), > (48), D) (vp)a = (W

d
(Vp)a b
(Vb

48. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [u,=4m X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

49. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

50. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
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Choose the right answers for the following questions: (two marks for each question)

1. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

2. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz's law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

3. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of lines
of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

4. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

N S

M4
# 1k

9. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
6. Breaking the sound barrier takes place when the speed of the plane.................: : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

1. If the intensity of lawn mower is 1 x 10~ W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

8. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s?
9. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

D) 1282 m/s?

10. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied

perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A)75N B)35N C)750 N D) 350 N
11. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I D) Both (A and C) are correct

12. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) 0 rad C)2mrad D) 4nx rad

13. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
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C) (46), > (48)y D) (We)a = (o)

15. When a part of a sound wave travels from %W:i%o\%?er, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

16. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

17. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (a) ?

ANa, =ra Bla = — C)r=— D)a,=r’a

ag ag

18. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

19. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10%" kq]

A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s2 C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

20. A loop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a

uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180 V

21. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

22. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8 rev D) 12 rev

23. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

24. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-

induction of coil [po=4m x 1077 T.m/A]

A) 2 mH B) 5 mH C)0.2mH D) 0.5 mH
25 .., the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)

26. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?

N " [ — 1 I — 1
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21. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, 15 rads B) 0.5 rad., 15 rad/s as L U ©
C) 2.5 rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m | 0.1m L5 m/s

28. In the electric circuit shown in the adjacent figure, Rr=100 Xo Xc
Calculate the phase difference between the circuit

current and the total potential difference:
A) 45° B) 53°
C) 180° D) 0°

Vie=120 V
S
29. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T

30. Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

31. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

32. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m x 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C)0.6 x 104N D)24 x 104N
33. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) I;—Z

34. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
D) 8.62 A

alternating current. A) 10 A B)6.4 A C)1.44 A

35. The distance between node and next antinode in a standing wave on string equal:
1 1
C)1

A)Z A B) 5 A
36. In the figure, There are four forces acting on the rod have the same magnitude
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

A F, B) F,
C)F, D) F,

axis of rotation

37. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

38. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
39. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic

energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

40. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atoneend D) Both (A and B) are correct [

41. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

42. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

in 0.1 s. What is the frequency of the pendulum? ‘R
A)2.5Hz B) 5 Hz Maximum ! ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Y 2Z

43. A 90 kg person rides a spinning @ measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

44, A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium

position? A) elastic potential energy B) gravitational potential energy.
C) kinetic energy. D) kinetic energy and elastic potential energy
2
45. Volt (V) is equalto:  A) —— B) —~ C)—= D) T. m?

46. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

47. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

48. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob..]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
49. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: '
A) Replacing the lamp with a galvanometer. e ol
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

50. A step-up transformer:  A) V, >V, B) N, > N;
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Choose the right answers for the following questions: (two marks for each question)

1. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

2. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to the
frequency and the speed of the sound wave?!]

A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.

C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

X T the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration (o)
4. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8N D) 1368.8 N

9. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
6. Which of the following is correct for the two points (a and b) for . g

a merry- go-round rotating about a fixed axis as in the figure? (vtia b

A W)y < W)a B) w, > wp (Bb ("4

C) (48), > (48)y D) (W)a = (Wedy

7. An air solenoid of length 10 cm, cross sectional area 25 cmz2, and 400 turns Calculate the coefficient of self-induction
of coil [pe=4n X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

8. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad
9. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) r;—z

10. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinderis.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

11. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

12. If the intensity of lawn mower is 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

13. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
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14. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a

negative charge? [
x xBx x— X o o oBe o X x xBx x oo oBe o
- {7 P e Ll _———
x X ’x“m .4 0 ‘\ X ,x X X X ¢ " e 09
X| X X X Ogp .' * o @ K| ® X X qs q4 o o "
@ % x/x Bl ) ﬁzooogx‘ x D)
X / . ‘o o o XX % ® t e o e
X X"X" X | oo‘i"v _ xx-xxvx. ...io_

15. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°

16. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from

rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C)8rev

17. In the figure, There are four forces acting on the rod have the same magnitude
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

AF, B) F,
C) F; D) F,

axis of rotation F4

18. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

19. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz
20. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (er) ?
ANa,=ra B)a=;r C)r=;a Da,=r*a
t t

21. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

22. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,,=1.6 X 10-® C, m,,=1.673 x 10% kg]

A) 2.05 x 1017 ms? B)1.91 x 10%m/s2  C)25x10¥m/s2 D) 0.01 x 10" m/s?

23. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I;, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [u,=4n X 1077 T.m/A]

A)1.2 x 104N B) 12 x 104N C) 0.6 x 104N D)24 x 104N

24, An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled




25. A loop with 40 turns and an area of 0.5 m2is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C) 200V D) 180V
26. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.
27. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C)99.9 % D) 90 %

28. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

XL Xc

R=10Q

A) 45° B) 53° ~ V1.=120V
C) 180° D) 0° )
29. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I, D) Both (A and C) are correct
30. Volt (V) is equal to:  A) —— B) " 0) - D) T. m?
31. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.
32. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanometer

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series
33. Astep-up transformer: A)V, >V; B)N,>N; C) % > 1
1

34. Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

D) All the answers are correct

35. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10T

36. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.

What is the string’s length? A) 0.36 m B)0.73m C)1.1m D)1.4m
37. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

38. Which of the following factors changes when a sound gets louder for a certain source?

A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct
39. Find the magnitude of (A@) and (w) in the adjacent table:

A) 2.5 rad, 15 radls B) 0.5 rad, 15 radls as r ’ig Ve o

C) 2.5 rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m J0dm| ? |1S5mfs| °

40. fa spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride? [
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

41. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

in 0.1 s. What is the frequency of the pendulum? B R
A)2.5Hz B) 5 Hz Maximum ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Y 2

42. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
43. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

44, Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

45. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

46. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct.

47. The distance between node and next antinode in a standing wave on string equal:
1 1
C)A

A)Z A B) > A

48. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: -
A) Replacing the lamp with a galvanometer. - ”"g\s ;
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

14 kk

R

D)2 A

2

lamp
‘ka

49. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750 N D) 350N
50. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

Brush
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Choose the right answers for the following questions: (two marks for each question)

1. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?

Ry o A
A) From left to right, when the bar magnet is moved toward the coil. R N s
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R
2. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.
3. Volt (V) is equal to:  A) —;— B) " 0) - D) T. m2
4. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z) ," ‘\
in 0.1 s. What is the frequency of the pendulum? 1|
A) 2.5 Hz B) 5 Hz Maximum , | )  Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement
X Y zZ
5. Which of the following is the unit of spring constant (K)? A) % B) % C) % D) r;—z
6. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.

A) greater than B) equal to C) less than

7. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times the
mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

D) equal to half of

8. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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9. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (&) ?

Aa,=ra Bla = — Cr== Da,=r’a

a; ag

10. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

0024 100

11. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium [
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

12. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacit@nof dopedance of X = 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

A) 45° B) 37° C) 30° D) 53°
13. If the intensity of lawn mower is 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?
A)0dB B) 90 dB C) 120 dB D) 130 dB

14. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

135. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?
A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

16. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)0.5s B)0.76 s C)2s D)49s

17. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C)1.256 x 102T D) 1.256 x 10" T

18. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

C) remain unchanged D) doubled

19. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

20. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
21. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?
22. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value
23. Find the magnitude of (A®) and (w) in the adjacent table:

A) 2.5rad, 15 rad/s B) 0.5 rad, 15 rad/s
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

As r A v, W

0.1 m ? 1.5 m/s ?

0.25m

24. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750 N D) 350N




[25. TWO SUCCESSIVE Crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?

A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s
26. The distance between node and next antinode in a standing wave on string equal:
A)iz B)%/l C) A D)2 A

27. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C) 99.9 % D) 90 %

28. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

29. A loop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D)180V
30. Which of the following is not correct about the Laser? A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

31. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m X 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C)0.6 x 104N D)24 x 104N

32. Aforce of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C)8rev D) 12 rev
33. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.
34. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B) 0 rad C)2mrad D) 4= rad

35. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

36. In the electric circuit shown in the adjacent figure, R=10Q XL Xc
Calculate the phase difference between the circuit
current and the total potential difference:
A) 45° B) 53° Ve =120 V
C) 180° D) 0° @

37. A step-up transformer:  A) V, >V, BN, >N; C) % > 1 D) Allthe answers are correct

38. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 uF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)144 A D) 8.62 A

39. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10-® C, m,,=1.673 x 10% kq]
A) 2.05 x 10" m/s? B) 1.91 X 10" m/s? C) 2.5 x 10" m/s? D) 0.01 x 10" m/s?

40. Which of the following is directly proportional with frequency in AC circuits?
A) X, B) X¢ C)I¢

41. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-

induction of coil [pe=4n X 1077 T.m/A]

A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH
42. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.

What is the string’s length? A) 0.36 m B)0.73m C)11m

43. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

44, In the adjacent figure, an AC Generator is shown.an AC Generator can be
converted to a DC Motor by:
A) Replacing the lamp with a galvanometer.

B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.

C) Replacing the lamp with a battery.
D) All answers are incorrect.

45. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the

pendulum? A) the total weight of the bob.

B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.

D) the elastic force of the stretched string.

46. ... the tendency of a body rotating about a fixed axis to resist a change in rotational motion.

A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I)
47. In the figure, There are four forces acting on the rod have the same magnitude

(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

A F, B)F,

C) F)?, D) F4 axis of rotation

48. The galvanometer can be converted to a voltmeter by connecting a resistor of very

12.07° What is the wavelength of the light? A) 895 nm B) 589 nm
50. Which of the following is correct for the two points (a and b) for .

a merry- go-round rotating about a fixed axis as in the figure? (vtla

A) )y < (W), B) w, > wy (%e)b

C) (46), > (48)y D) (We)a = (e

................... to the galvanomete|
A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

49, Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
C) 859 nm D) 985 nm

D) Both (A and C) are correct [

D)1.4m

AC Generator

Slip rings -

lamp
3

Brush

D) Angular acceleration (o)

Fi , 4F2

a
b
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1. Aloop with 40 turns and an area of 0.5 m2 is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?
A)120V B) 300 V C)200V D) 180 V

2. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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3. In the electric circuit shown in the adjacent figure,
Calculate the phase difference between the circuit
current and the total potential difference:

A) 45° B) 53°
C) 180° D) 0°

R=10Q XL Xc

@ Ve =120}
4. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor of
impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the

circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:
A) 45° B) 37° C) 30° D) 53°
9. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance

200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44A D) 8.62 A

6. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?

A) 2 rev B) 4 rev C) 8 rev D) 12 rev
7. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

8. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.
B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.

9. Which of the following is the unit of spring constant (K)? A) % B) = C)— D) >

N m N
10. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)

A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

0025 100

11. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of [
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s
12. In the figure, There are four forces acting on the rod have the same magnitude F F.
(F; = F, = F; = F, ) Which one of thesnpamhmes the greatest torque on the rod? 1 2
AF B) F,
C) ﬁ3 D) F4 axis of rotation
13. The galvanometer can be converted to a voltmeter by connecting a resistor of very...................... to the galvanomete|

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

14. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

15. Breaking the sound barrier takes place when the speed of the plane.................. : the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

16. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

17. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?

A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

18. In the figure, A pendulum bob hangs from a string and moves with simple

harmonic motion. If the pendulum bob moves from point (Y) to point (Z) ,,’ ‘\
in 0.1 s. What is the frequency of the pendulum? : \
A) 2.5 Hz B) 5 Hz Maximum Maximum
C) 7.5 Hz D) 10 Hz displacement 6 6 displacement
X Y
19, the tendency of a body rotating about a fixed axis to resist a change in rotational motion.

A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration («)
20. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s? D) 1282 m/s?

21. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy

22. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

23. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the
two waves have a phase difference of: A) 1 rad B)Orad C) 21 rad D) 4nx rad

24. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?
A) 75N B)35N C) 750N D) 350 N




25. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

26. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of
lines of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C)99.9 % D) 90 %

27. An air solenoid of length 10 cm, cross sectional area 25 cm2, and 400 turns Calculate the coefficient of self-
induction of coil [po=4m X 1077 T.m/A]
A)2mH B) 5 mH C) 0.2 mH D) 0.5 mH

28. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?

\1\ 4
A) From left to right, when the bar magnet is moved toward the coil. e N S
B) From left to right, when the bar magnet is moved away from the coil. ﬁ —=
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

29. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5 rad, B radis (40 B() o).5 ad, 15 rads As r 48] v @
C) 2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s 025m |01lm]| ? |1Smfs ?

30. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 10-® C, m,,=1.673 x 10%" kq]
A) 2.05 x 107 m/s2 B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

31. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)11m D)14m

32. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?

A)05s B)0.76 s C)2s D)49s
33. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration () ?
ANa,=ra B)a=;r C)r=;a Da,=r’*a
t t

34. If the intensity of lawn moweris 1 x 1073 W/m? . What is relative intensity of the sound in decibel (dB)?

A)0dB B) 90 dB C) 120 dB D) 130 dB
35. Which of the following is directly proportional with frequency in AC circuits?
A X, B) X¢ C) I D) Both (A and C) are correct

36. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob.[]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

37. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes?

A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

38. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m x 1077 T.m/A]

A)12x 104N B) 12 x 104N C)0.6 x 104N D)2.4 x 104N

39. Volt (V) is equal to:  A) sz - B) T'S m Cc) 2 D) T. m?

40. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?

A) increase B) decrease C) remain unchanged D) doubled
41. The distance between node and next antinode in a standing wave on string equal:
A= 2 B)> A C) A D)2 A

42. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object?
A) ring B) disk C) hollow sphere D) solid sphere

43. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l]
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

C) =2 >1

N;

45. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

44, A step-up transformer:  A) V, >V, B) N, > N; D) All the answers are correct

AC Generator

46. In the adjacent figure, an AC Generator is shown.an AC Generator can be

converted to a DC Motor by: ' \
A) Replacing the lamp with a galvanometer. S g N ‘
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery. N
C) Replacing the lamp with a battery. : tamp
D) All answers are incorrect. et ‘ ‘j
47. Which of the following is correct for the two points (a and b) for (3 a
t b

a merry- go-round rotating about a fixed axis as in the figure?
A) Wy < (Wr)a B) wa> wp
C) (48), > (A8), D) (v)a = (Wedy

(V)b

48. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

49. Which of the following is not correct about the Laser?  A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

50. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?

A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102 T D) 1.256 x 101 T
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1. Which of the following is not correct about the Laser? ~ A) Laser light is coherent and monochromatic.
B) The process of stimulated emission violates the principle of energy conservation.
C) The active medium is an essential component of laser.
D) A laser source is a device converts electrical energy or chemical energy into coherent light.

2. A step-up transformer:  A) V, >V, BN, >N; C) % > 1 D) All the answers are correct
1

3. Two successive crests of a wave are 2.4 m apart. Eight crests pass a given point every 12 what is the wave speed?
A) 1.6 m/s B) 0.8 m/s C) 1.8 m/s D) 9.6 m/s

4. A proton moves at a speed of 2 x 107 m/s at right angles to a magnetic field with a magnitude of the 0.1 T. Find the
magnitude of the acceleration of the proton? [ q,=1.6 X 109 C, m,,=1.673 x 10% kg]
A) 2.05 x 10" m/s? B) 1.91 x 10" m/s? C) 2.5 x 10" m/s2 D) 0.01 x 10" m/s?

5. How can you increase the strength of a magnetic field inside a solenoid?
A) Increase the number of coils per unit length. B) Increase the current.
C) Place an iron rod inside the solenoid. D) All answers are correct.

6. The power in the secondary coil of a power station is 3 MW. The station sends the current to the city by means of lines
of 120 Q resistance under a potential difference 6 x 104 V. Calculate the transfer efficiency?
A) 96.9 % B) 95 % C)99.9 % D) 90 %

7. Two long parallel wires (a and b), each of them is 2 m long, are separated by a distance of 0.5 m between their
centers. The wires carry currents (I, = 10 A) and (I, = 15 A), in opposite directions. What is the magnitude of
magnetic force acting on wire (b) as a result of magnetic field of wire (a)? [po=4m x 1077 T.m/A]

A)1.2x 104N B) 12 x 104N C)0.6 x 104N D)24 x 104N
8. The distance between node and next antinode in a standing wave on string equal:
A= A B)~ A C) A D)2 A

9. A bar magnet is positioned near a coil of wire, as shown in the figure. According to Lenz’s law, what will be the
direction of the induced current in the resistor R?
A) From left to right, when the bar magnet is moved toward the coil.
B) From left to right, when the bar magnet is moved away from the coil.
C) From right to left, when the bar magnet is moved away from the coil.
D) Both (A and C) are correct. R

10. Four charges, each charge moves in a circular path in a magnetic field as shown in the figures, which of them is a
negative charge?
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11. The galvanometer can be converted to a voltmeter by connecting a resistor of very..................... to the galvanometer

A) high resistance in series  B) high resistance in parallel C) low resistance in parallel D) low resistance in series

0026 100

12. An object rolls along a horizontal surface at a constant linear speed without slipping. If the translational kinetic
energy of the object is 37.5 J and its total kinetic energy is 52.5 J what is the shape of object? [
A) ring B) disk C) hollow sphere D) solid sphere

13. In the adjacent figure, an AC Generator is shown.an AC Generator can be AC Generator
converted to a DC Motor by: | -
A) Replacing the lamp with a galvanometerSN: 000026 - g\ o
B) Replacing the two slip rings with a commutator and replacing the lamp with a battery.
C) Replacing the lamp with a battery.
D) All answers are incorrect.

lamp
3

14. An interference pattern is formed by using green light, If the two slits are moved farther apart, what happens to the
distance between the bright fringes?
A) increase B) decrease

Brush

C) remain unchanged D) doubled

15. A 2 kg bicycle wheel with a radius of 0.3 m turns at a constant angular speed of 25 rad/s when a 0.3 kg reflector is at
a distance of 0.19 m from the axle. What is the angular speed of the wheel when the reflector slides to a distance of
0.25 m from the axle? (Assume that the bicycle wheel is a ring)

A) 18 rad/s B) 19 rad/s C) 22 rad/s D) 24 rad/s

16. In which of the following of standing waves are produced when the number of nodes is equal to number of antinodes

A) string B) pipe opened at both ends  C) pipe closed atone end D) Both (A and B) are correct

17. An Ac source of effective value of 63.75 V is connected across a parallel combination of resistance (R), an inductor
of impedance of X;, = 600 Q and a capacitor of impedance of X= 200 Q. If the value of the effective current of the
circuit 0.425 A calculate phase difference angle between the total current and the potential difference of the source:

A) 45° B) 37° C) 30° D) 53°
18. Which of the following is correct for the two points (a and b) for - a

a merry- go-round rotating about a fixed axis as in the figure? (”tla

A) Wy < (W), B) w,> wy (V)b

C) (46), > (A6)y, D) (ve)a = (W

19, the tendency of a body rotating about a fixed axis to resist a change in rotational motion.
A) Torque(t) B) Angular momentum (L) C) Moment of inertia (I) D) Angular acceleration («)

20. A car tire rotates with an average angular speed of 141 rad/s. in what time interval will the tire rotate 3.5 times?
A)05s B)0.76 s C)2s D)49s

21. A pendulum bob hangs from a string and moves with simple harmonic motion. What is the restoring force in the
pendulum? A) the total weight of the bob.
B) the component of the bob’s weight tangent to the motion of the bob..]
C) the component of the bob’s weight perpendicular to the motion of the bob.
D) the elastic force of the stretched string.

22. In the figure, There are four forces acting on the rod have the same magnitude
(F; = F, = F; = F, ) Which one of them produces the greatest torque on the rod?

A F, B) F,
C)F; D) F,

Fi

axis of rotation

23. Light passes through a diffraction grating with 3550 lines/cm and forms a first-order maximum at an angle of,
12.07° What is the wavelength of the light? A) 895 nm B) 589 nm C) 859 nm D) 985 nm

24. Which of the following is directly proportional with frequency in AC circuits?

A X, B) X¢ C)I. D) Both (A and C) are correct




25. When two light waves of same wavelength interfere, If the crest of one wave overlaps the trough of another wave, the

two waves have a phase difference of: A) 1 rad B) O rad C)2mrad D) 4nx rad
, . T T.m T. m? 2
26. Volt (V) is equal to:  A) —— B) — C)— D) T.m

27. A parked ambulance emits a sound of frequency 1200 Hz. What frequency is detected by an observer inside another
car moving with a velocity of 20 m/s.as the car moves towards the ambulance? (Use speed of sound in air is 340 m/s)
A) 1000 Hz B) 1129.4 Hz C) 1270.6 Hz D) 1700 Hz

28. A force of magnitude 4 N is applied tangentially to a disk of mass 5 kg and radius 0.2 m. The disk starts rotating from
rest. How many revolutions does the disk complete after 2.51 s?
A) 2 rev B) 4 rev C) 8rev
29. Which of the following statements is true for sound waves?
A) They do not require a material medium through which to travel.

D) 12 rev

B) Their speed in a medium = frequency x wavelength.
C) The particles of the medium vibrate perpendicular to the direction the wave is traveling.
D) All answers are correct.
30. Which of the following relationship is correct between tangential acceleration (a,) and angular acceleration (er) ?
ANa,=ra Bla = — C)r=— Da,=r*a

Qag ag

31. In the figure, A pendulum bob hangs from a string and moves with simple
harmonic motion. If the pendulum bob moves from point (Y) to point (Z)

11\
in 0.1 s. What is the frequency of the pendulum? 1|
A) 2.5 Hz B) 5 Hz Maximum ! ' Maximum
C) 7.5 Hz D) 10 Hz displacement @ @ @ displacement

X Yy £

32. If a spinning amusement-park ride has an angular speed of 1.2 rad/s, what is the centripetal acceleration of a person
standing 12 m from the center of the ride?
A) 17.28 m/s? B) 1.728 m/s? C) 172 m/s?

33. Find the magnitude of (A8) and (w) in the adjacent table:

A) 2.5rad, 15 rad/s B) 0.5 rad, 15 rad/s
C)2.5rad, 1.2 rad/s D) 15 rad, 2.5 rad/s

34. Determine the change in gravitational force between two masses if the distance between their centers is doubled:
A) It becomes four times B) It becomes three times
C) It becomes quarter of the original value D) It becomes half of the original value

35. Aloop with 40 turns and an area of 0.5 m? is rotating at 250 rad/s. The loop's axis of rotation is perpendicular to a
uniform magnetic field with a strength of 0.04 T. what is the maximum emf induced?

D) 1282 m/s?

AB
0.1 m ?

As r v, w

1.5 m/s ?

0.25 m

A)120V B) 300 V C) 200V D) 180V
36. Breaking the sound barrier takes place when the speed of the plane.................: the speed of sound in air.
A) greater than B) equal to C) less than D) equal to half of

37. Identify which conditions of equilibrium hold for (a solid sphere rolling on incline)?
A) Translational equilibrium. B) Rotational equilibrium.
C) Translational and rotational equilibrium. D) None of the equilibrium conditions hold.

38. The second harmonics of a guitar string has a frequency of 165 Hz. If the speed of waves on the strings is 120 m/s.
What is the string’s length? A) 0.36 m B)0.73m C)1.1m D)1.4m

39. When a part of a sound wave travels from air into water, the wavelength of the sound increases. What happens to
the frequency and the speed of the sound wave?l] [
A) speed remains constant, and the frequency increases. B) frequency remains constant, and the speed decreases.
C) speed increases, and the frequency remain constant. D) speed increases, and the frequency decreases.

40. An inductive coil of resistance 20 Q and self-inductance 0.4 H is connected in series with a capacitor of capacitance
200 pF and an AC source of effective voltage 200 V and frequency 60 Hz. Calculate the effective value of the
alternating current. A) 10 A B)6.4 A C)1.44 A D) 8.62 A

41. Calculate the magnitude of the magnetic field at the center of a circular coil of 10 turns and radius 10 cm when a
20 A current passes through it [, = 4n X 1077 T.m/A]?
A)1.256 x 104 T B) 1.256 x 103 T C) 1.256 x 102T
B) —

N m

D)1.256 x 10T
42. Which of the following is the unit of spring constant (K)? A) %

43. Which of the following factors changes when a sound gets louder for a certain source?
A) Intensity B) Relative intensity of the sound C) Amplitude D) All the answers are correct

44. In the electric circuit shown in the adjacent figure, X1
Calculate the phase difference between the circuit

current and the total potential difference:

Xc

R=10Q

e I.=12A

A) 45° B) 53° V1 =120 V
C) 180° D) 0° @

45. If the intensity of lawn moweris 1 x 103 W/m? . What is relative intensity of the sound in decibel (dB)?
A) 0 dB B) 90 dB C) 120 dB D) 130 dB

46. An air solenoid of length 10 cm, cross sectional area 25 cm?, and 400 turns Calculate the coefficient of self-
induction of coil [pe=4m X 1077 T.m/A]
A)2 mH B) 5 mH C) 0.2 mH D) 0.5 mH

47. A wooden bucket filled with water is attached to a rope that is wound around a cylinder with a radius of 0.08 m.
A crank with a turning radius of 0.3 m is attached to the end of the cylinder. If the minimum force that can be applied
perpendicularly to the crank handle is 200 N to raise the bucket at constant speed find the force in the rope (ﬁT)?

A) 75N B)35N C) 750 N D) 350 N

48. A 90 kg person rides a spinning a measurement park ride that has an angular speed of 1.15 rad/s. If the distance of
person is 11.5 m from the axis of rotation. What is the magnitude of the force that maintains the circular motion of the
person? A) 1468.8 N B) 1268.8 N C)136.8 N D) 1368.8 N

49. Two uniformly solid cylinders of equal radii roll down an incline without slipping. The first cylinder has three times
the mass of the second cylinder. The torque was exerted on the first cylinder is.......... torque exerted on the second
cylinder? A) twice B) three times C) four times D) five times

50. A mass is attached to a spring and moves with simple harmonic motion on a frictionless horizontal surface. In what
form is the energy in the system when the mass is at a point between maximum displacement and equilibrium
position? A) elastic potential energy B) gravitational potential energy.

C) kinetic energy. D) kinetic energy and elastic potential energy
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