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MCQ Questions



Student Book P.(7-8)
1 Apply the equation (T=2rv(l/g)) to calculate the period of a simple pendulum for small-angle oscillations.

Q.(5-8 & 11) P.8
|
5. What is the period on Earth of a pendulum 7. CHALLENGE On a planet with an unknown value
with a length of 1.0 m? of g, the period of a 0.75 m long pendulum is 1.8 s.

What is g for this planet?

6. How long must a pendulum be on the Moon,
where g = 1.6 N/kg, to have a period of 2.0 s?




Student Book P.(7-8)

1 Apply the equation (T=2rv(l/g)) to calculate the period of a simple pendulum for small-angle oscillations.

Q.(5-8 & 11) P.8

|

8. Periodic Motion Explain why a pendulum is an 11. Pendulum How must the length of a pendulum be

example of periodic motion. changed to double its period? How must the length be
changed to halve the period?




P.(4-6)
P.6

Student Book

Apply Hooke’s law to calculate the force exerted by a spring, the spring constant, or the distance by which a spring is
Q.(1-4)

2 stretched or compressed.
|
3. A spring has a spring constant of 56 N/m. How

1. What is the spring constant of a spring that
stretches 12 cm when an object weighing 24 N'is = far will it stretch when a block weighing 18 N is

hung from it? hung from its end?

4. CHALLENGE A spring has a spring constant of

2. A spring with k = 144 N/m is compressed by
16.5 cm. What is the spring's elastic potential 256 N/m. How far must it be stretched to give it
energy? an elastic potential energy of 48 J?




3 Sketch snapshots for the superposition of two overlapping wave pulses (same wavelength) traveling in opposite directions

Student Book P.(16-17)
showing the resultant wave. Q31 P.20
31. Superposition of Waves Sketch two wave Consinuctive interiarence Destructive Interference
pulses whose interference produces a pulse with an

M i
amplitude greater than either of the individual waves. L/\_f

A
A L/.Yﬁ
A

3 -— 2 .

Different Amplitudes
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b . S . Student Book
4 Differentiate between transverse, longitudinal, and surface waves and give examples.

P.(9-10)

Q.(25-27)

P.14

25. Transverse Waves Suppose you and your lab 26. Wave Characteristics You are creating transverse
partner are asked to demonstrate that a transverse waves on a rope by shaking your hand from side to side.
wave transports energy without transferring matter. Without changing the distance your hand moves, you
How could you do it? begin to shake it faster and faster. What happens to the

amplitude, wavelength, frequency, period, and velocity

of the wave?

27. Longitudinal Waves Describe longitudinal waves.
What types of mediums transmit longitudinal waves?




4 Differentiate between transverse, longitudinal, and surface waves and give examples.

Student Book P.(9-10)

Q.(25-27) P.14

Transverse waves:

A wave that disturbs the particles in the medium
perpendicular to the direction of the wave’s
travel

Movement of energy

-

/\/\

Vibration of rope

4

\

Longqgitudinal waves:

A wave where the disturbance is parallel to the
direction of the wave’s travel.

-

NP

Surface waves:

The medium’s particles
follow a circular path that
is at times parallel to the
direction of travel and at
other times perpendicular
to the direction of wave
travel.

Crest Wave motion ==

o O @

Trough




Student Book P. (29-30)

P.33

Explore through an experiment, like using a number of musical instruments, the perception of sound depending on its
Q.6

5
different physical quantities like amplitude and frequency, and relate them to loudness and pitch.
|

6. Wave Characteristics What physical characteristic
of a sound wave should be changed to alter:

The pitch of the sound?

The loudness of the sound?




Student Book P.(29-30)
6 Describe the sound level and define the decibel (dB) as a unit of measuring sound level.

Figure 4 P.30

[ ]
Perceiving Sound:

Sound level is a logarithmic scale of to measure sound intensities.

The unit of measurement for sound level is the decibel (dB). a0
g0V )
oW (0 do
The sound level depends on the ratio of the intensity of a given sound wave to that of a (ea\e( \(aﬁ&\o
most faintly heard sound. This faintest sound is measured at O dB. ,{\“\6‘5 9 \(\ea\'\J
«\a“\J \Ie\ ol 60 QE\Q
A sound that is ten times more intense registers 20 dB. A sound that is another Y\O\NSSO(G\?\QQQ( €
ten times more intense is 40 dB. (© a\N\(\ e
\‘(\6"\ 0\,\('(\
*’\0 -

Most people perceive a 10-dB increase in sound level as about twice as loud as AQ
the original level.

10 dB 50 dB 80 dB 110 dB
Barely audible Casual conversation Alarm clock Rock concert

I
This range of sound wave intensities can be

illustrated on a Decibel Scale.

30dB 70dB 100 dB 140 dB
Whisper, 1 m away Heavy traffic Siren Jet engine




student Book P.(35-40)

7 Explore the meaning of resonance and understand how musical instruments work.

Q.(13-16) P.40

13. A 440 Hz tuning fork is used with a 14. The frequency of a tuning fork is unknown. A
resonating column to determine the velocity student uses an air column at 27°C and finds

of sound in helium gas. If the spacing resonances spaced by 20.2 cm. What is the
between resonances is 110 cm, what is the frequency of the tuning fork? Use the speed
velocity of sound in helium gas? calculated in Example Problem 2 for the speed of

sound in air at 27°C (347/m/s).




student Book P.(35-40)
7 Explore the meaning of resonance and understand how musical instruments work.

Q.(13-16) P.40
e
15. A 440 Hz tuning fork is held above a 16. CHALLENGE A bugle can be thought of as an
closed pipe. Find the spacing between the open pipe. If a bugle were straightened out, it would
resonances when the air temperature is be 2.65 m long.

20°C (v = 343ml/s).

a. If the speed of sound is 343 m/s, find the lowest frequency
that is resonant for a bugle (ignoring end corrections).

b. Find the next two resonant frequencies for the bugle.




Student Book P.(41-42)
8 Discuss sound quality, and explain beats.

Figure 17 & 18; Q.22 P.44
Two frequencies that are nearly identical (When 22. Timbre Why do various instruments sound different
the ratio becomes nearly 1:1) interfere to produce even when they play the same note
oscillating high and low sound levels called a
beat. Amplitude v. Time
T, _
“—le 23. Beats A tuning fork produces three beats per second

with a second, 392-Hz tuning fork. What is the frequency
W\/\/\MXW\/\/\M of the first tuning fork?

Amplitude

Tbeat
Time ——

The frequency of a beat is the magnitude of difference
between the frequencies of the two waves.

freat = |fa — fBl “ i
LT 1]

When the difference is less than 7 Hz, the ear detects e A Y R
. . Frequency (Hz) Frequency (Hz) Frequency (Hz)
this as a pulsation of loudness.

Amplitude

Amplitude

«K




9 Distinguish between electrical conductors and insulators giving typical examples

Student Book P. (53-54)

Q. (2-4) P.54

2. Charged Objects After you rub a comb on a wool sweater, you
can use the comb to pick up small pieces of paper. Why does the
comb lose this ability after a few minutes?

3. Types of Charge A pith ball is a small sphere made of a light
material, such as plastic foam, that is often coated with a layer of
graphite or aluminum paint. How could you determine whether a
pith ball suspended from an insulating thread is neutral, charged
positively, or charged negatively?

4. Charge Separation You can give a rubber rod a negative
charge by rubbing the rod with wool. What happens to
the charge of the wool? Why?

Conductors: A material that allows charges to move
about easily.

If a conductor is charged, the excess charges move freely
on its surface.

The best electrical conductors are metals (gold, iron,
copper, aluminum).

Insulators: A material through which a charge will not
move easily.

If an insulator is charged, the charges localized on same
place.

Examples of electrical insulators are plastics, wood, rubber
and glass.




10 Demonstrate an understanding that the work performed in moving a charged particle in an electric field can result in the
particle gaining electric potential energy or kinetic energy or both.

Student Book

P.(74-75)

Q.(43-52)

P.(74-75)

43. The electric field intensity between two 45. What electric potential difference is between two
|arge’ Charged para”e] metal p|ates is 6000 N/C metal plates that are 0.200 m apart if the electric

The plates are 0.05 m apart. What is the electric ~ field between those platesis 2.5 x 107N /C?

potential difference between them?

44. A voltmeter reads 400 V across two charged, = 46. When you apply a potential difference of 125V
parallel plates that are 0.020 m apart. What is the | between two parallel plates, the field between them
magnitude of the electric field between them? is 4.25 x 10°N /C . How far apart are the plates?




10 Demonstrate an understanding that the work performed in moving a charged particle in an electric field can result in the
particle gaining electric potential energy or kinetic energy or both.

Student Book

P.(74-75)

Q.(43-52)

P.(74-75)

47. CHALLENGE You apply a potential difference of = 49, What is the magnitude of the electric field

275V between two parallel plates that are 0.35 cm © petween the two plates shown in Figure 267

apart. How large is the electric field between the
plates?

48. What work is done on a 3.0 C charge when
you move that charge through a 1.5 V electric
potential difference?

++++++++
T_AV=500xw2V

Figure 26

50. An electron in an old television picture tube
passes through a potential difference of 18,000 V.
How much work is done on the electron as it passes
through that potential difference?




10 Demonstrate an understanding that the work performed in moving a charged particle in an electric field can result in the Student Book

P.(74-75)

particle gaining electric potential energy or kinetic energy or both.

Q.(43-52)

P.(74-75)

51. The electric field in a particle accelerator has a | 52. CHALLENGE A 12 \/ car battery has 1.44 x 10°C

magnitude of 4.5 x 10°N /C. How much work is of usable charge on one plate when it is fully

done to move a proton 25 cm through that field? | energized. How much work can this battery do

before it needs to be energized again?




Student Book P.(59-62)

P.63

1. Use vector addition to calculate the net force on a charge due to other point charges.
2. Solve problems involving the electrostatic force acting on charged particles by making use of Coulomb's Law. Q.(15-17, 22-23)

11
- — — — — — —_— — — — - — — — —
17. Force and Distance How are electrostatic force and

15. Charge and Distance What is Coulomb’s law and how
does it allow you to describe and predict the effects of distance related? How would the force change if the distance

electrostatic forces between distant objects?

between two charges were tripled?

16. Force and Charge How are electrostatic force and
charge related? Describe the force when the charges are
like charges and the force when the charges are opposite.




Student Book P.(59-62)

11 1. Use vector addition to calculate the net force on a charge due to other point charges.
2. Solve problems involving the electrostatic force acting on charged particles by making use of Coulomb's Law. Q.(15-17, 22-23) P.63

22. Electrostatic Forces Two charged spheres are held a 23. Critical Thinking Suppose you are testing Coulomb’s law
distance r apart, as shown in Figure 14. Compare the force using a small, positively charged plastic sphere and a large,
of sphere A on sphere B with the force of sphere B on positively charged metal sphere. According to Coulomb’s law,

1 . .

sphere A. the force depends on > where r is the distance between the
+3 uC +9 uC centers of the spheres. As you bring the spheres close together,
Sphere A o ° Sphere B the force is smaller than expected from Coulomb’s law. Explain.

I r 4




12 1. State and apply Coulomb’s law to charges separated by finite distances.

2. Conduct an experiment to demonstrate charging of objects and the electrostatic force between charged objects.

Student Book

P.(59-62)

Physics Challenge, Q.(9-17, 22-23)

P.(62-63)

| |
10. A negative charge of —6.0 x 107 °C exerts an

attractive force of 65 N on a second charge that is
0.050 m away. What is the magnitude of the second

9. A negative charge of —2.0 X 10"*( and a
positive charge of 8.0 x 10~ *( are separated
by 0.30 m. What is the force between the two
charges?

charge?




1. State and apply Coulomb’s law to charges separated by finite distances. Student Book P.(59-62)

12

2. Conduct an experiment to demonstrate charging of objects and the electrostatic force between charged objects.
Physics Challenge, Q.(9-17, 22-23) P.(62-63)

|
11. Suppose you replace the charge on
B in Example Problem 1 with a charge
of +3.00 uC. Diagram the new situation,
and find the net force on A.

+6.0 uC _ 4cm 3
NES +
+3.0 uC
3cm

C | -L-)
" +1.5 uC

«K




Student Book P.(59-62)

12 1. State and apply Coulomb’s law to charges separated by finite distances.
2. Conduct an experiment to demonstrate charging of objects and the electrostatic force between charged objects. Physics Challenge, Q.(9-17, 22-23) P.(62-63)
. .
12. Describe how the electrostatic force between two charges changes when the distance between

those two charges is tripled.




12

1. State and apply Coulomb’s law to charges separated by finite distances.
2. Conduct an experiment to demonstrate charging of objects and the electrostatic force between charged objects.

Student Book

P.(59-62)

Physics Challenge, Q.(9-17, 22-23)

P.(62-63)

. .
13. Sphere A is located at the origin and

has a charge of +2.0 x 107°C. Sphere B
is located at +0.60 m on the x-axis and has

a charge of —3.6 x 107°C. Sphere C s

located at +0.80 m on the x-axis and has a
charge of +4.0 x 10~ °C. Determine the
net force on sphere A.

Om

@

A

0.8m

@D

C

«K



1. State and apply Coulomb’s law to charges separated by finite distances. Student Book P.(59-62)

12
2. Conduct an experiment to demonstrate charging of objects and the electrostatic force between charged objects.
Physics Challenge, Q.(9-17, 22-23) P.(62-63)

14. CHALLENGE Determine the net force
on sphere B in the previous problem.

Om 0.6m 0.8m
& J—
A B C




1. Explain how electric charges are distributed on a spherical conductor, and the effect of this on both the electric field and Student Book P.78

13 the electric potential.

2. Explain the meaning of equipotential. Figure 28; Q. 61 P80
Conducting Sphere
== Conducting and 61. A sphere is charged by a 12 \V battery and
.::.::.:Ejig hollow spheres suspended above Earth as shown in Figure 31.
S i Charges spread far What is the net charge on the sphere?

apart in a way that
minimizes their
potential energy.

C=53x10""F

Irregular Surface

On a conducting sphere, the Electric field is O i o =

charge is evenly distributed  inside the object o » - Figure 31
around the surface. )

Hollow Sphere

C

On an irregular
conducting surface,

the charges are closest
together at sharp points.

The field lines are

closer together, and

The charges on the hollow sphere the field is stronger.
are entirely on the outer surface.

«K




14

Describe Millikan’s oil-drop experiment and explain how it confirms that charge exists in discrete amounts, which are
integral multiples of the elementary charge.

Student Book

P.(76-77)

Q.(53-56); Q.66

P.81

|
53. A drop is falling in a Millikan oil-drop apparatus with no electric field. What forces are acting on the

oil drop, regardless of its acceleration? If the drop is falling at a constant velocity, describe the forces
acting on it.

54. An oil drop weighs 1.9 x 10~ >V, You suspend it in an electric field of 6.0 x 10°N /(.

What is the net charge on the drop? How many excess electrons does it carry?




14

Describe Millikan’s oil-drop experiment and explain how it confirms that charge exists in discrete amounts, which are
integral multiples of the elementary charge.

Student Book

P.(76-77)

Q.(53-56); Q.66

P.81

55. An oil drop carries one excess electron and weighs 6.4 x 10> N. What electric field

strength do you need to suspend the drop, so it is motionless?

56. CHALLENGE You suspend a positively charged oil drop that weighs 1.2 x 10~ '* N between two parallel plates
that are 0.64 cm apart. The potential difference between the plates is 240 V. What is the net charge on the drop?

How many electrons is the drop missing?




14 Describe Millikan’s oil-drop experiment and explain how it confirms that charge exists in discrete amounts, which are Student Book P.(76-77)

integral multiples of the elementary charge. Q.(53-56); Q.66 P.81

_
66. Millikan Experiment When the net charge on an oil drop suspended in a Millikan apparatus is

changed, the drop begins to fall. How should you adjust the potential difference between the

conducting plates to bring the drop back into balance?




1. Define capacitance as the ratio of the net charge on one plate of a capacitor to the potential difference across the plates, Student Book

P.(79-81)

15 and it is measured in Farads.
2. Apply the equation for capacitance to solve numerical problems. Q.(57-62, 68)

P.(80-81)

57. A 27 uF capacitor has an electric potential 58. Suppose you connect botha 3.3 uF and a

difference of 45 V across it. What is the 6.8 uF capacitor across a 24\ electric potential
amount the net charge on the positively difference. Which capacitor has the greater
charged plate of the capacitor? net charge on its positively charged plate, and

what is its magnitude?




1. Define capacitance as the ratio of the net charge on one plate of a capacitor to the potential difference across the plates, Student Book
15 and it is measured in Farads.

P.(79-81)

2. Apply the equation for capacitance to solve numerical problems. Q.(57-62, 68) P.(80-81)
|
59. You later find that the magnitude of net 60. Suppose that you apply an electric potential

charge on each of the plates for each of the difference of 6.0 \V across a 2.2 1iF capacitor. What
capacitors in the previous problem is 3.5 does the magnitude of the net charge on one

% 10~*C. Which capacitor has the larger plate need to be to increase the electric potential
potential difference across it? What is that difference to 15.0 VV?

potential difference?




15

1. Define capacitance as the ratio of the net charge on one plate of a capacitor to the potential difference across the plates, Student Book

and it is measured in Farads.

2. Apply the equation for capacitance to solve numerical problems.

P.(79-81)

Q.(57-62, 68) P.(80-81)

61. A sphere is charged by a 12 V battery and
suspended above Earth as shown in Figure 31.
What is the net charge on the sphere?

Figure 31

. C=53%x10-"F

AV=12V

62. CHALLENGE You increase the potential difference
across a capacitor from 12.0 V to 14.5 V. As a result,
the magnitude of the net charge on each plate
increases by 2.5 x 107 °C. What is the capacitance of

the capacitor?




1. Define capacitance as the ratio of the net charge on one plate of a capacitor to the potential difference across the plates, Student Book P.(79-81)

15 and it is measured in Farads.

2. Apply the equation for capacitance to solve numerical problems. Q.(57-62, 68) P.(80-81)

68. Capacitance What is the magnitude of net charge on each conductor plate of a 0.47-uF
capacitor when a potential difference of 12 V is applied across that capacitor?




FRQ Questions



1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual Student Book P.(10-14); P.9

Q1 representation of a periodic mechanical wave.
2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation. Q.(14-23); Q.25 P.14
14. A sound wave produced by a clock chime is 15. How are the wavelength, frequency, and speed of a wave
heard away later. related? How do they depend on the medium through which the

wave is passing and the type of the wave?

a. Based on these measurements, what is the
speed of sound in air?

16. What is the speed of a periodic wave disturbance that has a

b. The sound wave has a frequency of frequency of and a wavelength of 2

What is the period of the wave?

17. How does increasing the wavelength by affect

C. What is its wavelength? the frequency of a wave on a rope?




Q1 representation of a periodic mechanical wave.

1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual

Student Book P.(10-14); P.9

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation. Q.(14-23); Q.25 P.14

18. The speed of a transverse wave in a string is
. If a source produces a disturbance that
has a frequency of , what is its wavelength?

19. Five wavelengths are generated every in
a tank of water. What is the speed of the wave if the
wavelength of the surface wave is ?

20. A periodic longitudinal wave that has a frequency of

travels along a coiled spring toy. If the distance
between successive compressions is , what is the
speed of the wave?

21. How does the frequency of a wave change when the
period of the wave is doubled?

22. Describe the change in the wavelength of a wave
when the period is reduced by one-half.

23. If the speed of a wave increases to its
original speed while the frequency remains constant, how
does the wavelength change?




1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual Student Book P.(10-14); P.9
Q1 representation of a periodic mechanical wave.

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation. Q.(14-23); Q.25 P.14

25. Transverse Waves Suppose you and your lab 10. The wave shown in the figure below travels
partner are asked to demonstrate that a transverse 11.2 m to a wall and back again in 4 s. What is
wave transports energy without transferring matter. the wave’s frequency?

How could you do it?

1.2 m

W




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

15. A 440 Hz tuning fork is held above a
closed pipe. Find the spacing between the
resonances when the air temperature is 20°C
(v = 343m/s).




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12) P.40

1. Repeat Example Problem 1, but with the car moving
away from you. What frequency would you hear?

THE DOPPLER EFFECT A guitar player sounds C above middle
C while traveling in a convertible at . If the
car is coming (toward)----->(away) you, what frequency
would you hear? Assume that the temperature is

2. You are in an automobile, like the one in Figure

7, traveling toward a pole-mounted warning siren. If
the siren’s frequency is , what frequency do
you hear? Use as the speed of sound.

f,= 365 Hz ((((t

vy = 25.0 m/s




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

3. You are in an automobile traveling at 55 mph (24.6
m/s). A second automobile is moving toward you at the
same speed. Its horn is sounding at 4/5 Hz. What
frequency do you hear? Use 343 m/s as the speed of
sound.

4. A submarine is moving toward another submarine at
9.20 m/s. It emits a 3.50 MHz ultrasound. \What frequency
would the second sub, at rest, detect? The speed of
sound in water at the depth the submarines are moving is

1482 m/s.




1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.
2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

5. CHALLENGE A trumpet plays middle C (262 Hz). How fast would it have to be moving to raise the pitch to C

sharp (277 Hz)? Use 343 m/s as the speed of sound.




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

6. Wave Characteristics \What physical characteristic
of a sound wave should be changed to alter the pitch?
The loudness?

7. Graph The eardrum moves back and forth in
response to the pressure variations of a sound wave.
Sketch a graph of the displacement of the eardrum
versus time for two cycles of a 1.0-kHz tone and for two

cycles of a 2.0-kHz tone.




1. Use the relatlur.1 between reso.nance length and wavelength to solve problems for closed and open pipes. S ot Bk P.29; P.37; PS; P.(30-33)
2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.
4. Explain resonance in air columns and give examples on different instruments. Q.15; Q.(1-12) P.40
5. Apply the Doppler effect equation to calculate different frequencies and velocities.

8. Effect of Medium List two characteristics of sound 10. Early Detection In the nineteenth century, people put
that are affected by the medium through which the their ears to a railroad track to get an early warning of an
sound passes and two characteristics that are not approaching train. Why did this work?

affected.

9. Decibel Scale How many times greater is the sound
pressure level of a typical rock concert (110 dB) than a
normal conversation (50 dB)?




1. Use the relatlur.1 between reso.nance length and wavelength to solve problems for closed and open pipes. S ot Bk P.29; P.37; PS; P.(30-33)
2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.
4. Explain resonance in air columns and give examples on different instruments. Q.15; Q.(1-12) P.40
5. Apply the Doppler effect equation to calculate different frequencies and velocities.

11. Bats A bat emits short pulses of high-frequency 12. Critical Thinking Can a trooper using a radar
sound and detects the echoes. detector at the side of the road determine the speed of a

a- In what way would the echoes from large and car at the instant the car passes the trooper? Explain.

small insects compare if they were the same
distance from the bat?

b- In what way would the echo from an insect flying
toward the bat differ from that of an insect flying
away from the bat?




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere.

Q.(24 - 37) P.(66-67)
24. A positive test charge of 5.0 x 107 °C is in an 26. A pqsitivg charge of 3.0 X 1077Cis
electric field that exerts a force of 2.0 x 10~ *N onit. located in a field .Of 27 N/C dlrec.ted toward
What is the magnitude of the electric field at the the south. What is the force acting on the
location of the test charge? charge?

25. A negative charge of 2.0 x 10 °( experiences a
force of 0.060 N to the right in an electric field. What
are the field’s magnitude and direction at that
location?




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book

Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere.

P.(65-67), P.78

Q.(24-37)

P.(66-67)

27. Complete Table 2.28.
Table 2 Sample Data

1.0Xx10°

0.30

Test Charge | Force Exerted on | Electric Field
Strength (C) | Test Charge (N) | Intensity (N/C)

20x10°

3.3X10°

0.45

1.5X10°

28. A negative test charge is placed in an
electric field as shown in Figure 17. It
experiences the force shown. What is the
magnitude of the electric field at the

location of the charge?

g’ =—-5.0%x10"5C e

@®q

F = 0.080 N toward g

Figure 17




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

29. CHALLENGE You are probing the electric field of a 30. What is the magnitude of the electric field
charge of unknown magnitude and sign. You first map at a position thatis 1.2 m froma 4.2 x 10°°C
the field with a 1.0 x 107°C test charge, then map it point charge?

witha 2.0 x 10 °C test charge.

a. Would you measure the same forces at the same Bl
place with the two test charges? Explain. 1:57\%
P \;;’: | \,\ SN

b. Would you find the same field strengths? Explain.




P.(65-67), P.78

1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book
Q3 surface.
2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37)

P.(66-67)

31. What is the magnitude of the electric field 33. The electric field that is 0.25 m from a small
at a distance twice as far from the point charge | sphereis 450 N/C toward the sphere. What is the net
in the previous problem? charge on the sphere?

32. What is the electric field at a position that is
1.6 m east of a point charge of +7.2 x 107°C?




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

34. How far from a point charge of +2.4 x 10°°C | 35. Explain why the strength of the electric field

must you place a test charge in order to measure exerted on charge g’ by the charged body g is
a field magnitude of 360 N/C? independent of the charge on q'. Hint: Use
mathematics to prove your point.




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

36. What is the magnitude of the electric 37. CHALLENGE You place a small sphere with a net
charge of 5.0 x 10~ °C at one corner of a square that
measures 5.0 m on each side. What is the magnitude

" of the electric field at the opposite corner of the

g’ square?

6.0m I I I B S -

field exerted on the test charge shown in the
figure below?

P g=-3.0x10"6C

«K




Student Book P.(52-58),
Q4 Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe
the methods of electrical charging of objects.

Q.(2-7), Q.(18-21) P.54; P.63

2. Charged Objects After you rub a comb on a wool sweater,
you can use the comb to pick up small pieces of paper. Why
does the comb lose this ability after a few minutes?

4. Charge Separation You can give a rubber rod a negative

charge by rubbing the rod with wool. What happens to the
charge of the wool? Why?

3. Types of Charge A pith ball is a small sphere made of a light 5. Net Charge An apple contains approximately10:charged

material, such as plastic foam, that is often coated with a particles. Why don’t two apples repel each other when they
layer of graphite or aluminum paint. How could you are brought together?

determine whether a pith ball suspended from an insulating
thread is neutral, charged positively, or charged negatively?




Student Book
Q4 Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe
the methods of electrical charging of objects.

P.(52-58),

Q.(2-7), Q.(18-21)

P.54; P.63

6. Charging a Conductor Suppose you hang along metal
rod from silk threads so that the rod is electrically
isolated. You then touch a charged glass rod to one end
of the metal rod. Describe the charges on the metal rod.

19. Electroscopes Why do the leaves of a charged
electroscope rise to a certain angle and no farther?

7. Charging by Friction You can charge a rubber rod
negatively by rubbing it with wool. What happens
when you rub a copper rod with wool?

18. Charging by Induction In an electroscope being charged
by induction, what happens when the charging rod is moved
away before the ground is removed from the knob?




P.(52-58),

Student Book

Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe

Q.(2-7), Q.(18-21) P.54; P.63

4
“ the methods of electrical charging of objects.

21. Charging an Electroscope How can you charge an electroscope
positively using a positively charged rod? Using a negatively

charged rod?

20. Attraction of Neutral Objects What properties explain
how both positively charged objects and negatively
charged objects can attract neutral objects?




Previous Years Exam Questions
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Whenever necessary, use the following physical formulas
S —————— - —

Electrostatics

= g9
F =k

k=9 x 10° N.m?/?

ql’kﬂ'tﬂﬂ - —1‘6 X 10_19 C qprn[nn = +1-6 b 10‘19 C




Q1 representation of a periodic mechanical wave.

1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation.

Student Book P.(10-14); P.9

Q.(14-23); Q.25 P.14

14. A sound wave produced by a clock chime is

heard 515 m away 1.50 s later.

a. Based on these measurements, what is the
speed of sound in air?
d B 515

UZT —E=343m/5

b. The sound wave has a frequency of 436 Hz.

What is the period of the wave?

T—1 _ ! =229 x 1073
~F Ta36 “ >

c. What is its wavelength?

1%

A== —343—0787
f Ta3e T

15. How are the wavelength, frequency, and speed of a wave
related? How do they depend on the medium through which the
wave is passing and the type of the wave?

The wavelength, frequency, and speed of a wave are related by
the following equation: v = Af. The speed depends on the type of
wave and the medium through which it is passing.

16. What is the speed of a periodic wave disturbance that has a
frequency of 3.50 Hz and a wavelength of 0.700 m?

v=Af =(0.7)(3.6) =2.45m/s

17. How does increasing the wavelength by 50 percent affect
the frequency of a wave on a rope?

The frequency decreases to two thirds of its original value.




Q1 representation of a periodic mechanical wave.

1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation.

Student Book P.(10-14); P.9

Q.(14-23); Q.25 P.14

18. The speed of a transverse wave in a string is
15.0 m/s. If a source produces a disturbance that
has a frequency of 6.00 Hz, what is its wavelength?

15_25
o =2om

| <

19. Five wavelengths are generated every 0.100 s in
a tank of water. What is the speed of the wave if the
wavelength of the surface wave is 1.20 cm?

. t B 0.1 — 0.02
" number of waves 5 20
Y

V=T S0z dom/s

20. A periodic longitudinal wave that has a frequency of
20.0 Hz travels along a coiled spring toy. If the distance
between successive compressions is 0.600 m, what is the
speed of the wave?

v=Af =1(0.6)(20) =12m/s

21. How does the frequency of a wave change when the
period of the wave is doubled?

The frequency is one-half of its original value.

22. Describe the change in the wavelength of a wave
when the period is reduced by one-half.

The wavelength is one-half of its original value
23. If the speed of a wave increases to 1.5 times its

original speed while the frequency remains constant, how
does the wavelength change?

The wavelength increases to 1.5 times its original length.




Q1 representation of a periodic mechanical wave.

1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation.

Student Book P.(10-14); P.9

Q.(14-23); Q.25 P.14

25. Transverse Waves Suppose you and your lab
partner are asked to demonstrate that a transverse
wave transports energy without transferring matter.
How could you do it?

Loosely tie a piece of yarn somewhere near the middle of a
rope.

With your partner holding one end of the rope, shake the other
end up and down to create a transverse wave.

Note that while the wave moves down the rope, the yarn moves
up and down but stays in the same place on the rope.

10. The wave shown in the figure below travels
11.2 m to a wall and back againin 4 s. What is
the wave’s frequency?

12m
W
d 1.2
vz? = ——=05.6m/s
4 5.6
f—z :E:4.7HZ




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

15. A 440 Hz tuning fork is held above a
closed pipe. Find the spacing between the

resonances when the air temperature is 20°C
(v = 343m/s).

1=

| <

343

A=
440

= 0.78 m

spacing between the resonances

/1—039
;=0 m




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

1. Repeat Example Problem 1, but with the car moving
away from you. What frequency would you hear?

THE DOPPLER EFFECT A guitar player sounds C above middle
C (523 Hz) while traveling in a convertible at 24.6 m/s. If the
car is coming (toward)----->(away) you, what frequency
would you hear? Assume that the temperature is 20°C
(velocity of sound =343 m/s) .

Known

420 fo= vV Iy

vd = d=Js—

vs =+24.6 m/s vLvs

fs =523 Hz

v =343 m/s £ = (523) (343) — (0)
a (343) + (24.6)

Unknown

fd=> fa =488 Hz

2. You are in an automobile, like the one in Figure
7, traveling toward a pole-mounted warning siren. If
the siren’s frequency is 365 Hz, what frequency do
you hear? Use 343 m/s as the speed of sound.

Known

vs =0

vd =25 m/s
fs =365 Hz
v =343 m/s
Unknown
fd="7

f,= 365 Hz (((((

vy = 25.0 m/s

fi= LtV
ada — Sviv

S

(343) + (25)

fa = (365)

(343) — (0)

f, =391.6 Hz




1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.
2. Define sound pitch and relate it to the frequency of a sound wave.

3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

Student Book P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12) P.40

3. You are in an automobile traveling at 55 mph (24.6
m/s). A second automobile is moving toward you at the
same speed. Its horn is sounding at 4/5 Hz. What
frequency do you hear? Use 343 m/s as the speed of

(343) + (24.6)

sound.

Known £, = vEvg
Vs = -24.6 Tyt
vd = +24.6 m/s

fs =475 Hz

v =343 m/s fa = (475)
Unknown

fd=72 f, = 548.4 Hz

(343) — (24.6)

4. A submarine is moving toward another submarine at
9.20 m/s. It emits a 3.50 MHz ultrasound. \What frequency
would the second sub, at rest, detect? The speed of
sound in water at the depth the submarines are moving is

1482 m/s.

Known

vs =-9.2 m/s
vd =0 m/s

fs =657 Hz
v=1482 m/s

Unknown
fd="

(1482) — (0)
(1482) — (9.2)

fa = (3.5)

fd = 3.52 MHz




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

5. CHALLENGE A trumpet plays middle C (262 Hz). How fast would it have to be moving to raise the pitch to C

sharp (277 Hz)? Use 343 m/s as the speed of sound.

VI vg
Known fd:fsvivs
fs =262 Hz
fd =277 Hz
vd=0 277 = (262) 343 — v,
v =343 m/s
277 343
Unknown 262 343 — v,
vs =7
343
1.057 = 343 — v,

1.057(343 — v,) = 343

s 343
( Us) = 1057
» 343

Vs = 1.057

343 — v, = 324.5

—v, = 324.5 — 343

—v, = —18.5m/s

vy, = 18.5m/s




2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.

4. Explain resonance in air columns and give examples on different instruments.

5. Apply the Doppler effect equation to calculate different frequencies and velocities.

1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes.

Student Book

P.29; P.37; P8; P.(30-33)

Q.15; Q.(1-12)

P.40

6. Wave Characteristics \What physical characteristic
of a sound wave should be changed to alter the pitch?
The loudness?

frequency; amplitude

7. Graph The eardrum moves back and forth in
response to the pressure variations of a sound wave.
Sketch a graph of the displacement of the eardrum
versus time for two cycles of a 1.0-kHz tone and for two

cycles of a 2.0-kHz tone.

The student’s sketch should resemble a sine wave, with
appropriate labels and with time increasing continuously and
displacement varying between minimum and maximum values.

\/’\ e

\
\ T
\

105 [

Displacement

> T|me (ms)

— 1.0 kHz
———2.0kHz

«K



1. Use the relatlur:l between reso.nance length and wavelength to solve problems for closed and open pipes. S ot Bk P.29; P.37; P8; P.(30-33)
2. Define sound pitch and relate it to the frequency of a sound wave.

Q2 3. Define resonance and list some examples and consequences.
4. Explain resonance in air columns and give examples on different instruments. Q.15; Q.(1-12) P.40
5. Apply the Doppler effect equation to calculate different frequencies and velocities.

8. Effect of Medium List two characteristics of sound 10. Early Detection In the nineteenth century, people put
that are affected by the medium through which the their ears to a railroad track to get an early warning of an
sound passes and two characteristics that are not approaching train. Why did this work?

affected.

Affected: speed and wavelength:; The velocity of sound is greater in solids than in gases.
Unaffected: period and frequency Therefore, sound travels faster in steel rails than in air,

and the rails help focus the sound, so it does not die

. | | e auickly as in A
9. Decibel Scale How many times greater is the sound | ooy @2 ien

pressure level of a typical rock concert (110 dB) than a
normal conversation (50 dB)?

The sound pressure level increases by a factor of 10 for every
20-dB increase in sound level.

Therefore, 60 dB corresponds to a 1000-fold increase in the
sound pressure level.




1. Use the relation between resonance length and wavelength to solve problems for closed and open pipes. Siident Bock P.29; P.37; PS; P.(30-33)
2. Define sound pitch and relate it to the frequency of a sound wave. PRSI
Q2 3. Define resonance and list some examples and consequences.
4. Explain resonance in air columns and give examples on different instruments. Q.15; Q.(1-12) P.40
5. Apply the Doppler effect equation to calculate different frequencies and velocities. iy
11. Bats A bat emits short pulses of high-frequency 12. Critical Thinking Can a trooper using a radar
sound and detects the echoes. detector at the side of the road determine the speed of a

a- In what way would the echoes from large and car at the instant the car passes the trooper? Explain.

small insects compare if they were the same
distance from the bat? No; the car must be approaching or receding from

the detector for the Doppler effect to be ob d.
They would differ in intensity. e detector for the Doppler effect to be observe

Larger insects would reflect more of the sound energy Transverse motion produces no Doppler effect.
back to the bat.

b- In what way would the echo from an insect flying
toward the bat differ from that of an insect flying
away from the bat?

An insect flying toward the bat would return an echo of
higher frequency.

An insect flying away from the bat would return an echo
of lower frequency.




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere.

Student Book P.(65-67), P.78

Q.(24-37) P.(66-67)

24. A positive test charge of 5.0 x 107 °C is in an 26. A positive charge of 3.0 x 107 "('is
electric field that exerts a force of 2.0 x 10 N onit. located in a field of 27 N/C directed toward
What is the magnitude of the electric field at the the south. What is the force acting on the
location of the test charge? charge?
g=_ =2X—10_4=40N/C F=gqyE

q 5x 1076 = {o

. . | F=3x10"7)%x(27)=81%x10"N
25. A negative charge of 2.0 < 10 °(C experiences a

force of 0.060 N to the right in an electric field. What (south)
are the field’s magnitude and direction at that
location?

E= = 3 x 105N/C

F 006
g 2x1078




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book
Q3 surface.

P.(65-67), P.78

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24-37)

P.(66-67)

27. Complete Table 2.28. 28. A negative test charge is placed in an
Table 2 Sample Data electric field as shown in Figure 17. It

Test Ch . Exerat Electric Field experiences the force shown. What is the
est Charge | Force Exerted on ectric Fie naeni .
; gnitude of the electric field at the
N
Strength (C) | Test Charge (N) | Intensity (N/C) location of the charge?
1.0X10°® 0.30
2.0X%10° 3.3X10° g =—50%x10"¢C e
0.45 1.5x10°

Table 2 Sample Data L X¢

F = 0.080 N toward g

Test Charge Force Exerted on Test Electric Field Intensity Figure 17

Strength (C) Charge (N) (N/C)
0.30 3.0x10°
0.65 3.3x10° _F 0.08 4
0.45 1.5x10° b - q  5x10°6 HOX0TN/E

«K



1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

29. CHALLENGE You are probing the electric field of a 30. What is the magnitude of the electric field
charge of unknown magnitude and sign. You first map at a position thatis 1.2 m froma 4.2 x 10°°C
the field with a 1.0 x 107°C test charge, then map it point charge?
witha 2.0 x 10 °C test charge.

a. Would you measure the same forces at the same E=—
place with the two test charges? Explain. r

9 —6
No; the force on the 2.0 uC charge would be twice that _ 9 X 10 (4-2 x 10 )
on the 1.0 uC charge. (1.2)2

_ 4
b. Would you find the same field strengths? Explain. E=26x10"N/C  outward

Yes; you would divide the force by the strength of
the test charge, so the results would be the same.




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

31. What is the magnitude of the electric field 33. The electric field that is 0.25 m from a small
at a distance twice as far from the point charge | sphereis 450 N/C toward the sphere. What is the net

in the previous problem? charge on the sphere?
Because the field strength varies as the square of the q
distance from the point charge, the new field strength will EF =k —
be one-fourth of the old field strength, or 6.5 X 103 N/C. r
: . . : 2 450)(0.25)?

32. What is the electric field at a position that is q = Er q = (#50)( 5 ) = 3.1 x 10° N/C
1.6 m east of a point charge of +7.2 x 10°°C? k (9 x 107)
E =k

o 72 The charge is negative, because the field is directed toward it.
E =9x10° 7:2x 107 2.5x 10* N/C

=9 X = 2.0 X

(1.6)2

The direction of the field is east (away from the
positive point charge)




1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting

Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere.

Student Book P.(65-67), P.78

P.(66-67)

Q.(24-37)

34. How far from a point charge of +2.4 x 10~ °C
must you place a test charge in order to measure
a field magnitude of 360 N/C?

q

E:kT_Z

q
2=k—
TTE

q
— (L
" E

(2.4 x 1076)
r= [(9 x10°) =77m
\ 360

35. Explain why the strength of the electric field
exerted on charge g’ by the charged body g is
independent of the charge on q'. Hint: Use
mathematics to prove your point.

Because the strength of the test charge (q’) and the force (F)

are directly proportional, F = kz—g.

Therefore, the electric field, which is the ratio of the force to
the test charge, is independent of g’ (g = k% ), assuming

that the distance between the charges does not change and
the strength of the charged body does not change.

«K



1. Describe the charge distribution on a solid conducting sphere, a hollow conducting sphere and an irregular conducting Student Book P.(65-67), P.78
Q3 surface.

2. Calculate the electric field strength at a point close a single point charge / a conducting charged sphere. Q.(24 - 37) P.(66-67)

37. CHALLENGE You place a small sphere with a net
charge of 5.0 x 10~ °C at one corner of a square that
measures 5.0 m on each side. What is the magnitude
of the electric field at the opposite corner of the

36. What is the magnitude of the electric
field exerted on the test charge shown in the
figure below?

>

kq 65.0m g’ square?
E — —2
’ @ g=-30x10"6C r = \/(5)2 + (5)% = 7.07
_9IX 10%(3 x 1079)
(6)° E =kt
r
E=750N/C inward
E—9><109(5X1O_6)—900N C
a (7.07)2 /




Q4 Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe

the methods of electrical charging of objects.

Student Book P.(52-58),

Q.(2-7), Q.(18-21)

P.54; P.63

2. Charged Objects After you rub a comb on a wool sweater,
you can use the comb to pick up small pieces of paper. Why
does the comb lose this ability after a few minutes?

The comb loses its negative charge to its surroundings and
becomes neutral once again.

3. Types of Charge A pith ball is a small sphere made of a light
material, such as plastic foam, that is often coated with a
layer of graphite or aluminum paint. How could you
determine whether a pith ball suspended from an insulating
thread is neutral, charged positively, or charged negatively?

Bring an object of known charge, such as a negatively charged
hard rubber rod, near the pith ball. If the pith ball is repelled,
it has the same charge as the rod. if it is attracted, it may have
the opposite charge or be neutral. To find out which, bring a
positively charged glass rod near the pith ball. If they repel,
the pith ball is positive; if they attract, the pith ball must be
neutral.

4. Charge Separation You can give a rubber rod a negative
charge by rubbing the rod with wool. What happens to the
charge of the wool? Why?

The wool becomes positively charged because it gives
up electrons to the rubber rod.

5. Net Charge An apple contains approximately10.charged
particles. Why don’t two apples repel each other when they
are brought together?

An apple contains equal numbers of positive and negative
charges, so it is neutral.




Q4

the methods of electrical charging of objects.

Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe

Student Book P.(52-58),

Q.(2-7), Q.(18-21) P.54; P.63

6. Charging a Conductor Suppose you hang along metal
rod from silk threads so that the rod is electrically
isolated. You then touch a charged glass rod to one end

of the metal rod. Describe the charges on the metal rod.

The glass rod attracts electrons off the metal rod, so
the metal becomes positively charged.

The charge is distributed uniformly along the rod.

7. Charging by Friction You can charge a rubber rod
negatively by rubbing it with wool. What happens
when you rub a copper rod with wool?

Because the copper is a conductor, it remains neutral as
long as it is in contact with your hand.

18. Charging by Induction In an electroscope being charged
by induction, what happens when the charging rod is moved
away before the ground is removed from the knob?

The electroscope remains neutral.

19. Electroscopes Why do the leaves of a charged
electroscope rise to a certain angle and no farther?

As the leaves move farther apart, the electrostatic force
between them decreases until it is balanced by the
gravitational force pulling down on the leaves.




Q4

the methods of electrical charging of objects.

Demonstrate knowledge of electrostatic charge, differentiate materials based on their electrical conductivity, and describe

Student Book P.(52-58),

Q.(2-7), Q.(18-21) P.54; P.63

20. Attraction of Neutral Objects What properties explain
how both positively charged objects and negatively
charged objects can attract neutral objects?

Charge separation, caused by the attraction of opposite
charges and the repulsion of like charges, moves the
opposite charges in the neutral body closer to the charged
object and the like charges farther away. The inverse relation
between force and distance means that the nearer, opposite
charges will attract more than the more distant, like charges
will repel. The overall effect is attraction.

21. Charging an Electroscope How can you charge an electroscope
positively using a positively charged rod? Using a negatively
charged rod?

To charge positively, touch the rod to the electroscope.

To charge positively using a negatively charged rod, bring the
rod near the electroscope. Ground the electroscope; remove
the ground and then remove the rod.
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The Figure represents some electric field lines;
Three points A, B, and C were selected to measure
the electric field strength.

Which of the following statements is correct?

‘ E,>Eg>E, I

EA=EC>EB l |

(1) ot g o ol g 50

Sl bl Cllaall o0 g

The Figure shows the electric field lines due to two charges
(49)
Which one of the following statements is correct?

g, is negative, g, is positive; and |q,| < [qz] 191] < 192 usse g2 AL qy

EﬂzEc‘::EB I l

q is positive, g is negative; and |q,| = |q,| 91| = 192| 3dle g2 Azga g4

EA=E3=EC

qy and q; are positive; and g, < q; 1 < qz2:0bursa G234,

g, and g, are negative; and g, < q- 1 < gz 0ide g5, \




Sleasll 1 A8y ey iy (Al A 93 45 pomy s Jagund| Jsoiid)
S gl (g aadl a3l Lipds aiay &3 Aslypdl
The simple pendulum swings in a simple harmonic motion.

When studying its motion, which of the following physical
quantities does the pendulum’s period depend on?

Length of pendulum, material of the bob s 4k ginal 1 33UL1 (Jodadl Jolo
Gravitational field (gravity), mass of bob Jaud! 5,8 ALS agilal Jlxa

Length of pendulum, gravitational field (gravity) Auiledl Jlems ol Jolo H

Mass of bob, shape of the bob ot 5,8 S84 | Jguidl 5,8 als

T(AB) Jurasg il Buim gy ols 21 Aslipall eI

Which of the following physical quantities is
measured in decibels (dB)?

N\
{7

Sound Pitch Eipatl S |

Sound Loudness Zgsall (3La) sl l

“ Sound Level i g | (5 gt |

‘ Sound Amplitude : Siguad Aas H

«K
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o 3B 31 %olgt oy 9. 20 5 g A dlyill e
131.3,50 MHZ 4 a8 fn i) A gl s el
s gl a3zl o 1HBZ /5 L § igall 5 ol cals

2 =3 In this type of waves, the medium’s particles
- follow a circular path that is at times parallel

= S 0hu i . and at other times perpendicular to the direction

A ' f& il t(B) wald q“"]}"'" roah TrouR vt - of wave travel, as shown in the Figure. What Is

om © |  the name of this type of waves?

(. i

=i A submarine A is moving at (9. 20 m/s) towards
:9 Wms t=0ms another submarine B, at rest. The Sub A sends out Primary waves e
A= .

a sonar signal at (3.50 MHz). If you know the

e e L LD R DA LU ‘ Longitudinal waves iyl Sl ga ‘

‘ Transverse waves 5 Wis patin il ga ‘

' “ Surface waves ; umlan Silsge “
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J = 4 iy & & 5 = B Y — - * i g

T SE— mmp! 2 e 0 i gl L 0 i el

oy Ty ibed] payll e ol Aispe agg il S e 3001 aaills

An oscilloscope displays four sound waves from iing ! Aallall 50 0l 25! Solaganyll gt AL Alhal) Jad
different sources. (a) wic puesl! pise 0o Lauie pllaill

Which of the following graphs represents the wave :
with the highest pitch? - The mass-spring system moves in a simple,
 horizontal harmonic motion. If the body moves at
time 7 = 0 from the position shown in the Figure, so
- that the total energy is elastic potential energy.
~Based on the graph and the principle of

- conservation of mechanical energy, which graph

expresses the energy possessed by the system when
ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ  the body position is at (a)?

Displacement (m)

|

—— I N B
A_\ 1] PE.=0 KE PE. KE

A - S

PE, KE=0 PE. KE

«K
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Which of the diagrams shown represent the electric field lines?

N7\
g >

4
AN r’%
oo ’ ? rzﬂéa ?J\

f(r:!osed} = f{apen}

1
f(eiﬂsed] = Ef{epen}

At Hh“ 'ft.npen}k_a""\'“y' B3 i ol IJ‘}")U! K on e ""3‘“1
5‘ f (closed) U“L"m A dag “’3'(' §p | 5)“ "'j"'“" 'J”J "'J'“m Q.’J" ol
Sl caip a0y o A0l i 1 el

A pipe open at both ends resonates at a fundamental
Trequency / ;5¢;,. When one end is covered and the pipe
is again made to resonate, the fundamental frequency is
f losed Which of the following expressions describes

3
f{c!nsad] = Ef{apen}

f[r!ﬂfﬂdj = zf[npﬂu}

«K



3 AL SEsd alakiunls dypas cupsi (2000) 51y 2y 265
o35 <L UK (A) iz gl JIglo¥l led o pemtll §5 daliieg colasys
58 (7) 23701 (aa) sugiang sk Ushall o 3850l i

2.60 % | & WSl 3 penga
|' § bl ) § puives Jas Jadl Jaa Ldial 21 40aSl Lo
220 L /
E - [ | 7 In a laboratory with a temperature of (20"0),
i | )/ [l | an experiment was conducted using tuning forks
Xl : of different frequencies. In the experiment, the
L i_ ! wavelength (4) of each of them was measured,
100 | 1) (1 T and the relationship between the wavelength and
40 15-0 a4 the inverse (reciprocal) of the frequency (%) was
= (ms)
f plotted as shown in the Figure.
What physical quantity is represented by the
slope of the line of best fit on the graph?
Sound Amplitude Sgall B |‘
Sound Speed CYOPSL | P30 ‘l
|‘ Sound Intensity Sggall Bad |‘
Sound Power &gl 508

ﬁlﬂwb i o E.q.u@ el Lo Gy
sofl il ol oy i s gl il

il il gl

 Hii Fun Park in Al-Ain city has an outer open
organ pipe resonator, When the air temperature
increases; What happened to the fundamental
[reauency of the closed pines’

Goes up pdi s
| Goes down RerE ST H
| Stays the same P LeS i ‘

Is impossible to determine
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lglistule Josll - g
\ »

plaif dasg cdguall (0 dalnds Cutig¥ (0 Gl clllo ells
i gyl dadad e ki gl Blas s @ 20 Ales
s llashL) pglall () Al Lauay il

o il e Lia ,;;| FS.?I’ .&.i,.xll HLBJ-M‘,.'NI
felialy

30 LeS dia gy ol e AL cilized gl caand planid guled Kb
0 g3t (0) b)) 309 aly & oy ALk (ol cale 13] (K211 § ok

S guladell JSAN 3550 § oS JLzkl 3k 2 Ls

A regular pentagonal shape, with four identical charges g placed
on four vertices as shown in the Figure, If the distance between
each vertex and the center of the pentagon (O) is equal to a,

What is the electric field strength at the center of the pentagon?
3 Aama (s oL $( el U8 Buad) Ailazs Sl S owladdl ATl ugh; pean il 13 :(meali) Baclusa
2 Eo =0 5i0(0) 35,00 3 SlySI Jlal)

Hint: If all the pentagon vertices are filled with identical charges (charge for each vertex); By symmetry, the net electric

field strength at the center () will be ZETDEED = (.

A+B+C+D+E+F

B+E

B+C+E+F

B only

Kq 3 K 3
B = = along OD Ey= “;f , to right
By = %—:5 , along OD Ep= —:% , to right

«K



B- What is the spring constant (k)?

A cylinder weighing (70 N) is suspended from a spring hook, causing
the spring to extend (0.05 m) as shown in the Figure below.

§oaslall (k) Lgyll ol yluda L -B

(0. 05 170) ailue elsll suas J) 551 Laa o(pagls) s dllay (70 N) L af slasd 3ala3 3
olis] JSAI1 4 i gh 9 LaS

(8
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C- What is the elastic potential energy of a spring PEp.in,7
SPE gpring vl 4igyhl asnpll 2dls yluda b -C

A- What is magnitude and direction of the restoring / spring force acting
on the cylinder-spring system?

S paalad] — il glasalll allas 3 33500 asladl / Lol 53 olaflg yhado La -A




A- Two triangular wave pulses A and B are traveling toward each other
on a stretched string, each pulse at speed 2.0 cm/s, as shown in the
Figure (a), at t = 0 s. Sketch accurately in Figure (b) the shape of the
resulting wave at time t = 2.0 s.

LS« 2.0 CIM/S Lnss IS Aepung 9udin 339 e sl Laguany slanily By A gLttt oli ga 2ymts
a3l aie slall Az ol K4 (b) A § BBty pant & = 0 5 wic o(8) KA J g ga
t=2.0s

y (cm)

0 2 4 6 8 10 12 14 16 18 20

X (cm) " (cm )
Figure (a) Kl

Figure (b) . Kl
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B- Look at Figures (1) and (2) and then complete the table shown below.
Ul el Jguadl JLaS| e Jael o3 yag (2) 5 (1) caall sl -B

Fill the blanks in the following table to:
o Determine the wave type (in first row).

o Identify each physical quantity (wave length, wave amplitude), using
appropriate letters (a, b, ..., g)- example ef...etc- as shown in the figure
(in second and third rows).

1 Ly JUI Jsaselt § L yal) Slal

‘ (¥ iall @ 323l g9l a3 ©
ef Ja—(a, b, ..., g) Lulall Bayol plasetialy o (Agll Aasa sz sll Jolo) Auilyind 4aS K21 ©
(edlelly U caaall ) JKAN § e 92 LS — )..

No. | Comparison item Figure (1) Figure (2)
£ &Ll ang (1) Jeal (2) Jeal
: Wave Type
Figure (2) Jsi : gl gy’
Wave Length
: 2zstl Jsbo
3 Wave Amplitude
gl s




Glass cups have been used to play music since the Middle Ages. The
first musical instrument made of vertically stacked glass cups was called
the glass harp / harmonica. The principle of generating musical tones is
through friction between the player’s fingers and the edges of the
crystal cups. Look at the Figure, and answer the questions that follow:
Adianga 5ol ol e g o Jausll ygsandl dite sush! cijal dum o3l us3SI1 Coantieiond
Slaiall s T pody Lol Kaigaslel / 850ally Gl oAbl duar Lol (093801 00 Acginan
ST sl ¢ Sl ST oya A giiall ugdSIl il gomg cilall paliol cs SN IM5 (0 Audiuasl ]
s S Al e canly

A. When taking a cup and trying to produce an audio tone for each of the
following water levels (empty of water - one-third full of water - two-
thirds full of water).

o What happens to the pitch of the sound when the water level in the cup
increases? Justify your answer by using suitable formulas.

polas— UL ailip glos— Ul oye bﬁ)ww'! J el Cligia 00 S A g Aaiylua! Uglmay (€ sl e A

.(nl.ll.,. 44h
Al el Losserad dliglal 5 S0l § o) (Sod Balsj ic Srggall Azmy] By I3l O

«K



B. When two glasses are placed very close to each other, and you moved
(L = 1n1). In the Figure, would 1 be an odd or even number? your finger along the rim of one cup to produce a tone, you noticed
€ that the same tone is produced in the other cup.
Explain your answer. g ) o "
What can this phenomenon be called? What is the condition for this
al 63,8 sue 71 Ja (JSAN .(L = %n&) Aty iyl Al § eyl 3gae Jylo sllasf o2y O phenomenon to occur?
whiyle] w3 5,245 asl Lil> Jsb (e o] el cuady pandl Lagans oo 13 casyd ol aig o Leze . B
UL IS T DT WP TR LY PCIPT JORPL e PES RIS JOWPCS

o The length of the air column in the case of resonance is given by

§5pallall oia & guzed 1oy il ga Log S5pallall ia (el o (a3 13La




Two similarly and equally charged identical metal spheres A and B repel A- By using Figure (a); Find the ratio ( ) by using Coulomb's law.
each other with a force (2.0 X 10~% N), as shown in Figure (a). A third

identical uncharged sphere C is touched to A and then placed at the mid- podeS 0 93ld plukiwly (—) Apuudll gl ((a) JSAI pluiiuly -A
point between A and B, as shown in Figure (b). Answer the following
(Show your work in details):

sals (2.0 X 1075 N) 59a; 08l (Lwdd Qo) Haiy oliglids By A plitians ol,<
lanadls gy A 3saall 3y (o o€ Ugeiin p Lagd Adllas AL Asuina 5,8 055 . (a) KA1 § i
:(Muﬂgdgl&:?,)@gmwi‘(b)&‘ul‘j@ay,ahs.n,Agngme,ﬁ,:

Figure (a) B- What is the net electric force on sphere C in Figure (b), magnitude
A £ B and direction? Hint: Use the answer from part A, in this part
@ psdeiul spiadi Slealad] g layluida «(b) Uil J C 5,501 e 5,330 | ALzl i.,u.il..__NS.lI 5sill L -B
L a : _=!: a == p_;.'.;" I.L; ¢ A p_}.g'." o l_.La_-ﬁ'l
Figure (b) i
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[ A- Perhaps you have seen a gasoline
truck trailing a metal chain beneath
it.

Explain this based on your knowledge
about conductors and insulators.

A Al Laos e Jads Ji5 ULt cul y Layy -A

source is moving to the left, by using detectors of water waves at three
locations A, B, and C as in the Figure below. Determine in which
location(s) the value for each of the following physical quantities is
greatest using in the Figure below:

| B- The Doppler effect in water is observed in a ripple tank. The vibrating

Jilaadle SMlioalls dlzdyas e 2liy U3 ol I X » di i _ : 1.3.&55_,.@.?' r'..\.’ﬁ-ul.‘n oabatdl 1) &lymeis d0d 5IRAY] juhan (il gd] (o9 d U @Jll_g.:;ﬁh Jasql-B
=l Lo (3553 23190 / 2590 (g1 s> colinl JSKadly lipazud . KA §LaS Cy By A ail g0 BB § clbl il ga
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