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EOT Exam 10A

Auply the equation (T=2mwWI/g)) to ca

Kulatn the period of 3 simple pendutum foe small-angie oscllotions.

Student Book

Qissms11)

period of a pendulum

T=period (s)
I=string length (m)

2
g=acceleration due to gravity (m/s )

* It's important to know the following:
* The period does not depend upon the bob’s mass.

* The equation only applies for small oscillation amplitudes,

when it is displaced for less than an angle of 15°

®

, ®
What will be the period of a simple pendulum that has a string length of 1 m?
1 B 1
‘T:2n’ el 3- 14 581 L T=20s | 1
i R il R RS SR B - oA
= E— = = = = = = B N = 25_ // |
What will be the period of a simple pendulum that has a string length of 2 m? » //r :
~ 24 ¥ |
, . g d |
r=zm | T=2x314 o= 21,5- /,/' |
11 | |
|
What is the period of a simple pendulum that has a string length of 2.5 m? 05_/ [
! |
I | |
- 0 05 1 152 25
g length (m)
2.5
T=2x3.14 |—
9.81

What is the period of a simple pendulum that has a string length of 2.5 m?

5. What is the period on Earth of a pendulum with a length of 1.0 m?

6. How long must a pendulum be on the Moon, where g = 1.6 N/kg, to have a period of 2.0 §?
7. CHALLENGE On a certain planet, the period of a 0.75-m-long pendulum is 1.8 s. What is ¢ for this planet?

6-2.0=2x3.14 \/z
16
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OF Lompressed

Apply Hoake"s law o caltulate the force exerved by & Spring, the saring Contiaes, or the distsce by which & spring is sreched

Spuders Book P.i

a.11-4} PE

|
amite /| \ ] &
S RECEET FEET LY

\\I/

&

S

\ equiltium
77 777717 positon

0

)

=

force F N e
: £
Displacement m g !
spring K N/m § E i
o
constant § .
Work w J %
potential P J
energy

S

fime

)

Magnitude of applied force (N)

Finding the Spring Constant F =
O 0.0 |
P Work =
; PE =
#ei
800 0.02 0.04 0.06 0.08 010 012 044 016
Stretch distance (m)

A 40 N force on a spring expands it by 70 cm. What is the work done on the spring?

Work =

2 2

x xF _ 070 x 40 _

14 j

A mass is suspended from a spring with a constant of 0.15 N/m. The spring is stretched 25 cm.

How much potential energy is stored in the spring?

PE

K ¥* 015 x 0.25

2 2

=4.7x1073 j

The following graph represents the relationship between the force and displacement of a spring.

What is the value of the spring constant ?

_ _y2=y1 _  2-0 _ 35l
K = slop = B U= N/m sl
= 2.5+
What is the work done on the spring to stretch it by 0.25 m ? 8 2t
L 1.5+
14
b height _ 0.25 x1 , 0.5
Work = area = ase Xreignt = 0.125j
2 2 0 010 020 030 040 050
displacement (m)
Maximum | Equilibrium | Lower | . 3 period K
height up down |5 : :
X + 0 - E |amplitude /| equilibrium
F | - greatest 0 + & : ' position
Spring greatest % : :
PE | greatest 0 greatest = >
KE 0 greatest 0 time
\4 0 greatest 0
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shawing the resulusm wave.

Skatch baspihot har Ehe Supe rpositian O bao tverlspping wave pulles |Exime wi lehgth] traweling in Sppotds dimecta Stucient BDook FALE-IT)

a3y P20

Interference happens when two or more waves move through each other in the

same medium

principle of superposition states that the displacement of a medium where waves interfere
is the algebraic sum of the waves’ displacements

An antinode is a point in wave interference that has the largest displacement

A node is a point in wave interference that has zero displacement

Constructive interference

Destructive interference

0.90cm

0.40cm

height =1.3 cm

happens when the crests of two waves overlap when
they cross. The waves are in phase

Tmcm
) —

20cm

lmcm

happens when the crest and the trough of two waves
coincide. The waves are out of phase

What is the type of the Interference?

Destructive interference

What is the sum of the two waves’ displacements ?
-1cm

are the waves in phase or out of phase? out of phase

Tmcm
) —

20em

What is the type of the Interference?

Constructive interference

What is the sum of the two waves’ displacements ?
1.3 cm

are the waves in phase or out of phase?

in phase

0.90cm

0.40cm
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4 Differantiste batwedn transverse, longtudinal, and wrfsce wives snd give auamples

Student Book

P.[#-10)

Q.25-27)

P14

Types of Waves

Mechanical: they need matter to travel through, like sound waves

Electromagnetic: they can travel through empty space, like light waves

Transverse Wave

Longitudinal Wave

Surface Waves

direction of energy

—
transfer

i

AR g U,

direction of
vibration

If you vibrate a spring or a rope up
and down

or side to side, you can make a
transverse wave. Notice how the
vibration is at 90° to wave travel
(or energy transfer)

)N

G —
direction of direction of
vibration energy transfer

If you compress and release a spring
repeatedly, you can make a
longitudinal wave. Notice how the
energy moves through the slinky
parallel to the direction of vibration. A
longitudinal wave vibrates particles
back and forth, parallel to the
direction of wave travel

sound

Surface waves move particles in
a circular path, sometimes
parallel, sometimes
perpendicular to the direction of
travel. Because particles
sometimes move up and down
and sometimes move sideways

Wave amplitude is the maximum displacement of a wave. It is measured from its
equilibrium position to the crest, the highest point on the wave, or the trough, the

lowest point

wavelength (A) is measured between neighbouring wave crests. It is measured in

meters.

The frequency (f) is the number of complete oscillations it makes per second. It

is measured in hertz (Hz).

Displacement (m)
3

a4 !
wavelerigth

P | ;
+ 4 | ? ! I | h
wavelength
' 1 1 I ki i i

Displacement (m)
3

34

period

Distance (m)

2+ 4
1+ 4
period

\J

-3 4

5 + + + + } + + +
2 4 6 8 o 12 14 16 Distance (m) o
L | I = I B
P . | | ! r | | 24

-3+

| 2 \/’ I [ \8 sgs

The Wavelength graph (M)

A=10m

Time period (T)

T=5s

1 1
f=1
T

=0.2Hz

S

v=Axf=10x0.2=2m/s or

A 10
v==—=—=2m/s
T 5 /
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5 Explore through an experiment, like using a number of musical instruments, the perception of sound depending on its different
physical quantities like amplitude and frequency, and relate them to loudness and pitch.

Student Book

P. (29-30)

Q.6

4-Students use a sound with a frequency of 256 Hz to measure the speed of sound in their playground. The

sound wave travels 80.0 min 0.180 s.

a-What is the speed of the wave? v = E
d 80.0 m t
V= -= ——=444m/s v=Axf
t 0.180 s 1
f: T
b-What is the wavelength of the wave? A
/ 7T
v 444 m/s
A= 7— 256Hz_1'7m
c-What is the period of the wave?
1
=== =0.004s
f 256Hz
5-The figure shows a wave with a frequency of 8 Hz
a-What is the Wave amplitude ? 2
1.5cm=0.015m ‘,, 1- /-\
ri J \
b-What is the wavelength of the wave? 4 / b
150m=0.15m El /s 1w\ 15/
i 1.
-What is the period of th ? ) /
c atis the period of the wave / x(c.‘m] i
1 1 -2
T=== =0.125s
f 8Hz
d-What is the speed of the wave?
v=Axf=015x8=1.2m/s
X
What type of a wave is a sound wave? a) xfrequencyy wavelength fr——
a) longitudinal wave b) transverse wave b) y frequency x wavelength
c) surface wave d) electromagnetic wave c) yamplitude x wavelength
d) x amplitude y wavelength A A

This is a plot of a sound wave. Point A represents 3.2 m along the x -axis. 1

Choose the correct statement.
a) The frequency is 1.6 Hz.

c) The amplitude is 3.2 m.

b) The wavelength is 1.6 m.

d) The wavelength is 0 m.

AN
VARV,
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Studert Boak
[ Describe the sound level and define the decibel (dB) as 2 unit of measuring sound level.

P.{29-30)

Figure 4

P30

Sound levelis a logarithmic scale of sound intensity. It is measured with decibel units (dB)
The sound level is a relative scale of sound intensity

The sound level is measured with ..................... units
a) Hz b) N
)l d) dB
Decibel Scale
10dB 50 dB 80dB 10 dB
Barely audible Casual conversation  Alarm clock Rock concert
30dB 70dB 100 dB 140 dB
Whisper, 1 m away Heavy traffic Siren Jet engine

How many times louder does rock concert sound than casual conversation

110dB - 50dB
20

10™ = 10° = 1000 times

a) 10 times b) 100 times

=n

) 1000 times d) 10000 times

discomfort

harmful

avesage = normal
home conversation

1 | ] R T 1 | )
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Sound Level (dB)
rustling refrigerator  conversation truck helicopter police siren  fireworks
leaves
moderate
breathing whisper rainfall hair dryer tuba jet engine

city traffic

30dB 40dB 50dB 048 80dB 90dB 100dB 110dB 120dB 130dB 140dB

The sound from hair dryer is 10000 times more than breathing % =4 10* = 10000 times

The sound from truck is 100 times more than refrigerator % =2 10%> =100 times

The sound from helicopter is ........... times more than refrigerator 100dB2(; 40 48 =3 10% = 1000 times
The sound from helicopter is ........... times more than conversation 100d8 - 60 dB =2 10% = 100 time

20
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? Explore the meani

ng of resonance and understand how mus

ical instruments waork.

student Bock B|85-40)

Q.[13-16) P40

Resonance is the vibration of an object at the same frequency of vibration of a nearby object or a surrounding medium.

standing wave is the interference of two waves of the same amplitude and frequency, traveling in opposite directions,
that seem to vibrate vertically without traveling horizontally

Standing Wave on a String

Standing Wave on a closed pipe

Standing Wave on an open pipe

nv 2L nv 4L nv 2L
v=Axf f, ” y) — |V AXft  f, L A - v=Axf fn ” A .
n=1.2.3.4. n=1.3.5.7. n=1.2.3.4.
| . o | Closed Pipe Open Pipe
Node Node | T
= - - ‘ ‘/\‘ ntinode ”f\ I | }I
s Antinode A H | v,
) A ;! I Node | L
e > —><—] Node| ! i.r
P o Antinode |
Seoeoeos el Antinade e | Mgde|
oo M4 =% N, = 2L =1L r=%

string is plucked and the speed of the vibration is 150 m/s. If the length of the

string is 75 cm, what is the harmonic frequency of the string?

A open pipe
1/

v=Axf
2L 2x0.75
=?=T=0.375m PN N
st _ v _as e e e _nw
fn= 2L 2x0.75 400 Hz or f=3= 0375 400 Hz — m o T fn 2L
2L
This piccolo is a short open-pipe instrument. It has a length of 32 cm. A= T
What is the lowest frequency sound it makes, n=1,2,3,4...
Remember, the speed of sound in air is 343 m/s (calculate the next frequency ) m closed pipe
2L _ 2X0.32 _ _nv_1x343 _ _nv _2xX343 _
A= —=——=0.64m fn= AR, 536 Hz fo= T 1072 Hz W
For a closed-pipe instrument that is 50.0 cm long, what is the wavelength of the f _nv
wave, and what is the lowest frequency sound the instrument can make? " 4L
Assume the speed of sound is 343 m/s (calculate the next frequency) Al
4L _ 4X0.50 _ _nv_1x343 _ nv _3x343 A =—
A= —=—0 - 2m fn= Al ax050 171.5Hz fa= Pl 2050 =5145Hz n
n=1,3,5,7...

A guitar string length 0.65 m is played If the speed of the wave
in the string is 410 m/s, what is its fundamental frequency?

A ganun string is plucked and the speed of the vibration
is 405 m/s. If the length of the string is 35 cm, what is

the second harmonic frequency of the string?
a) 267 Hz [ b) 513 Hz
R a)2067Hz | fa=or = b) 5513 Hz
€) 631 Hz _315Hy d) 315 Hz 2L 2x033
c) 1157 Hz =1157Hz d) 1315 Hz
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8 Discuss sound quality, and explain beats.

Student Book P.(41-42)

Figure 17 & 18; Q.22 P.44
Figure 17 The pure sound produced by a tuning fork is . ~N NARTN S
represented by a simple sine wave. The more complex | BAVARVARVARVARV/ o
sound produced by a clarinet is represented in the ) b Py !"w\. by P N
bottom graph. S B TRV P2V P2V A P B PV
i A1) sl A Pitch

Pitch ( a.:)-h.) - = - J‘\ ‘\1’\ f\ f\ ,\ f\ ‘ﬁ f| f\ ﬁ ﬁ‘ Lotdnass
Loudness ( Ssall3ad) Spali g high pitch ] 1&1 e ATATE

\k\l\\\\v\dt
sound level S pall s Ba

ol

Decibel Juwadli low pich //\\Y /\ /\

Frequency .l

Wavelength 43 seli Jsb

//\/\/v\

& >
h L

1 second

Pitch (223 ) ciguall 43 40

Pitch : how high or low the frequency of a sound wave is

middleC C

263 H
The human ear can detect sounds between 20 Hz and 20 KHz, but most people cannot hear sounds above 16 KHz

1second

. paa. ol
Mg Y4

A

\ANAANNNN
VAVAVAVAVAVAVAY

B

Infrasound <20 Hz

V=fx2A
f frequencyin Hz
A wavelength inm

V wave speed in m/s

20 Hz and 20 KHz

Amplitude (V)

263 Hz

|‘ ))) .l \_/ Time (ms)

Amplitude (V)

526 Hz

Time (ms)
\V

1ms

Ultrasound > 20 KHz

Ultrasound is used in medical to see the internal organs of patient. It is useful because

1-it does not involve surgery

2- itdoes not disturb the patient or doctor’s ears because it is ultrasound > 20 KHz above of human hearing

If the distance between the speaker and the ear is 1200 cm and the speed of sound is 343 m/s.

what is the frequency of this sound wave?
a)5.83 x 10 ~* Hz
b) 1.72 Hz
c)172 Hz

d) 686 Hz

(6waves) 1200cm =12 m




1- The middle C on a piano has a frequency of 263 Hz. |
Knowing that the speed of sound in air is 343 m/s, I | I " | | II " I |

the note has a wavelength of .................. m
a)0.65m

middleC C
b)0.77 m

263 Hz
c)1.5m

d)13m V=fxA
2- What is the frequency of the next C in the image? m f frequencyinHz
a) 122 Hz W A wavelength in m

b) 526 Hz v wave speed in m/s

¢) 1,052 Hz
d) 789 Hz
3- What is the wavelength of the next C note indicated, which has twice the frequency of middle C, is ............
a) 0.65m
b) 0.77 m
c) 1.5m

d)13m

Loudness (& pall 308 ) & guall e

Sounds are not just high-pitched or low-pitched. They can be loud or soft too. This is related to the

amplitude

NN ( /\/\ A /\ / Loudness
The higher the amplitude, the louder the sound A/‘ \J \u [ J \/ ‘\J‘ \/ | ‘

Loudness is the intensity of sound heard by the ear | 8./ \/\/\/\/\/\/\/\/\/\/

Sound level is a logarithmic scale of sound intensity. It is measured with decibel units (dB)

The sound level is a relative scale of sound intensity
90dB - 10 dB

The sound from hair dryer is 10000 times more than breathing — %0 - 4 = 10000 times
. . . 80 dB - 40 dB .
The sound from truck is 100 times more than refrigerator 20 2 =100 times
. . . . 100dB - 40 dB .
The sound from helicopter is ........... times more than refrigerator 20 =3 =1000 times
. . . . 100 dB - 60 dB ,
The sound from helicopter is ........... times more than conversation 20 =2=100 time
rusting refrigerator  conversation truck helicopter police siren  fireworks
leaves
moderate
breathing whisper rainfall city traffic hair dryes tuba jetengine

30d8 4008 5008 608 tz,tf; 8008 9048 10008 11008 12008 13048 14068
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2 Distinguish between electrical conductors and insulators giving Student Book P. (53-54)
typical examples Q. (2-4) P.54
Insulators Conductors

-kind of material resists the flow of electricity.

-limits the movement of electrical charge.

-localize charge.

-rubber, plastics glass, diamond, cloth, silk, and dry air
-electrons cannot move freely.

-strong electrostatic force

-material that allows the movement of electrical charge
-mobile electron cloud

-distributed charge

-metals, graphite, water, humid air, and plasma

- mobile electron cloud. transfer charge

-weak electrostatic force

Rubber & plastics k. o Metals
+ =F diamond e . + 9 Qee Qﬂo Graphite
+ ¢
+ "N glass n + + g geaogggo Water
" dry.air Y f 0o © humid air
i G h
cloth &silk
+ - free electrons plasma
1- The adjacent figure shows :
Diamond
A- conductor charged by losing electrons |
— ™
I |
B- conductor charged by gaining electrons it e \l\j:‘;\\ |
- 18 I
C- insulator charged by losing electrons i E
D- insulator charged by gaining electrons
+
2- The adjacent figure shows
A- conductor charged by losing electrons s
B q h db - l = - . Diamond and graphite are both made
- conductor charged by gaining electrons b + h + h oful® carbon,
C- insulator charged by losing electrons = . 13 but diamond is .. Insulators. and
D- insulator charged by gaining electrons . - 2 the graphite is... Conductors...
Classify into Electrical Insulators or Electrical Conductors
Electrical Insulators Electrical Conductors
Rubber andplastics graphite diamond plasma electrons cannot move freely
electrons can move freely humid air dry air distributed charge localize charge




plates are 0.05 m apart. What is the electric
potential difference between them?

44. A voltmeter reads 400 V across two charged,
parallel plates that are 0.020 m apart. What is the
magnitude of the electric field between them?

45. What electric potential difference is between two
metal plates that are 0.200 m apart if the electric
field between those plates is 2.50x103N/C?

46. When you apply a potential difference of 125 V
between two parallel plates, the field between

i) de Jlas EOT Exam 10A 48 5 duta
10 Demoranime &0 undentinding that the sk perfoimei i movieg 8 charged particle inon eleos beld cen result in the panlicle Hutdernt Bow P [ra-75)
ghining Elecing pot=nilal erecgy or KIneti eredy e both 0Lid3- 52| 2. [74- 751
43. The electric field intensity between two large, AV = Ed
charged parallel metal plates is 6000 N/C. The n

AV = 6000 x 0.05 =300V
E=2=2% _s000N/C

d0.020

AV = Ed

AV = 2.5x 103 x 0.200 = 500V

them is 4.25x102 N/C. How far apart are the q=2av-_1% -=0.029m
plates? E 4.25x10
48. What work is done on a 3.0-C charge when
you move that charge through a 1.5-V electric
potential difference? W = qav
49. What is the magnitude of the electric field W=30x 15
between the two plates shown in Figure 267 = 4.5]
++++++++
|
T AV =5.00%10?V AT
24 cm
_‘L
Figure 26
W = qAv

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?

51. The electric field in a particle accelerator has a
magnitude of 4.5X10° N/C. How much work is
done to move a proton 25 cm through that field?

W =1.6x 107 x 18000

=2.88x 10715j

AV = Ed

AV = 45x 1035 x 0.25 = 112500V
W = qav

W=1.6x 10" x 112500

= 1.8 x 10714
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1 1, Use vector addition to calculate the net force on a charge due to other point charges.

2, Solve prohlems involving the electrostatic force acting on charzed particles by making use of Coulomb's Law,

Student Book

| LS 5 A pta |

P59:51)

Q1547 23)

P.63

: . Coulomb's Law
unlike charges: force of attraction

"w‘— F =k |quB |

72

~00—
F, = Electrostatic force (Newton N)

K = Coulomb’s constant (K=9x10 N.m /c )
qd49p= charges (coulomb C)

r = Distance between charges (m)

like charges: force of repulsion

9 2 2

bl Agliial) Al 5eSI chlaa B

In the figure, two isolated bodies (A and B) are suspended freely. Which of the following A B
can be correct about the charge type on the two bodies?
§ O Lol Gy o 0555 38 L s 51 05 JS Ol Gl g (B 9 AL ) O JS) (s 1 FIg FI
positive positive
2 Al 4 5e
y negative positive
\ 3 F F
negative negative
A B 4 dalatia Ualatia
neutral neutral
Which of the diagrams shown in the adjacent figures is correct to show 1 :
the electric force between the two charges e—' e—’
O Al 56 B 5l eaa o) ama B slaall JISEY) 85 jallall clabiall (e ki
,~..~. :~n T
2
p p @
Two charges, q,=- 3.0x10 C and q.= 4.0x10 C
at 0.1m apart each other with a force of Attraction 3 d—’ ‘—e
What is the electrostatic force?
9 2 2
Remember, K=9.0 x 10 N.m /C 4 ‘_3 d—»
-6 -6
qA— -3.0x10 C qB= 4.0x10 C
| da 9B | —
Fe = k—z =
r
p—— 0.1l ——i
; 9.0x10° x 3.0x107°°% x 4.0x107° F = 10.8 N Attractioneias

0.12




Two charges, q,= 3.0 uC and q.= -4.0 uC

at 5.0 cm apart each other with a force of Attraction g,=304C F F g, =-40uC
What is the electrostatic force? o e
9 2 2
Remember, K=9.0 x 10 N.m /C R S S »
Remember aslS 98 nC x 107% = asdsS C M= 000
HAadiu cm+ 100 = A m
|‘IA qs | - 9.0x10° x 3.0x107° x 4.0x107° F = 432N Attractioneiad
Fe=k—5— F= 0.052

According to the figure, the force acting between the
two charged balls is (

CAsIO

-2q +5¢
1 oz
e J LA

—0lm— |

9.0x10° x 2q x 5
Jaas | 0.28 = 1~
72 0.052

positive charge = 5q =5x1.76 x 1077 c = 88x 1077 ¢

q=176x10""¢

F,=k

negative charge = 2q =2 x1.76 x 1077 c= 35x 107" ¢

25 cm
An electrostatic force of attraction of 2.3 N acts on two

charged spheres with their centers 25 cm apart. One sphere

» 4 -
has a charge of 4 pC, _, ‘_
what is the charge of the second sphere?

F=23N

9 2 2
Remember, K=9.0 x10 N.m /C F—_ra.9.
Remember sl 58 pC x 107% = 24 ¢ r’
Safiv cm+ 100= e m q,=40x10 C q,=7C

O8N G IS ddads

|quB |

9 -6 _
_ 23 = 9.0x10° x 40x107" x q, q, =3.99 x 10~ ¢ negative
Fe=k ) 0.252
lg1q5 | 9.0 x 10° x 4.0x 107® x 4.0 x 1076 e r .
F ] kLz-g = 2 - r:?cm -
e r2 O.r ‘_ _’
k
Fo_kaa,
r=0.25m r

-6 6
q= 4.0x10 C q,= 4.0 x 10




Which of the following arrows shows the correct direction of the net force on the charge Q2?

g2 d ......... 3cm ............... y (o P
4cm
ds y
e
a) / B) \|| c) & D — o
Fr PN
D)

q = 3.0uC and q= -4.0 uC and q= 3.0 uC calculate Fnet ong
1

| | 9.0x10° x 3.0x107° x 4.0x107°
ql QZ FlZ = == 120N +X

F, =k 2 0.032
9.0x10° x 3.0x107°% x 4.0x107°
F32: 0042 =675N _Y
Frot = |F2 +F7 N’ o
Fper = /1202 + 67.52
F,,, = 138N Fr
0 =tan™! (%) J
= tan1 (&
120
9 = 290 0 =360° — 29° = 331° with +x
q= 3.0 uC and q= -4.0 pC and q= 3.0 uC - -t sem |
calculate Fnet onq y d ‘*J
2 Q: Q: -
9.0x10° x 3.0x107° x 4.0x 107°
Fip = 0.032 =120N +X
9.0x10° x 3.0x107°% x 4.0x107°
F32 == 0.042 :67.5N _X

Frop = 120 —67.5 =525 +X
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12 1. State and apply Coulomb’s |aw to charges separated by finite distances. Student Book P.(s9-62)
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)

COULOMB’S LAW IN TWO DIMENSIONS Sphere A, with a charge of +6.0 uC, is located near
another charged sphere, B. Sphere B has a charge of —3.0 pC and is located 4.0 cm to the right of A.

a. What is the force of sphere B on sphere A?

b. A third sphere, C, with a +1.5-uC charge, is added. If itis located 3.0 cm directly beneath A, what is the new

net force on sphere A?

q= +6.0 pC and q = -3.0 puC and q = 1.5 pC

1- calculate FgonA & FconA
2- calculate F...on A

|‘h‘12 |
T'Z

F, =k
9.0x10° x6.0x107°% x 3.0x10°°

0.042

Fy, = =101N +X

9.0x10° x6.0x107° x 1.5x107°

Fea = 0.032
Fnet = ’sz + Fyz
Fper = /1012 + 902

Fper = 135N

=90N +Y

0 = tan™?! (%)

-1 20
tan (101)

0 = 42° with +x

r =4cm r =3cm
Ab Ac

Foma
b 1
8 | /Fy

/7 I I3

9
¢

r =4cm
Ab

.

redny

8

i F8 A

r =3cm
Ac

Ty

q, Ll o 30l S 5 58l Alians oladl JISEY) JS e aasn ) a8 LS cilind EO6 Canaa g

Three charges are placed as in the following diagram. Determine on all shapes the

direction of the net electric force on the charge gz

Qs 4 Qa 3 Qa 2 03 1
v ° @ -
Q.
q: i | P
\ _______ [ & \e ....................................... - I &
Qi 492 [éz Qi
Fr Fr




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

¥4
rAb=4cm
= . C = 9. C = . C - -
q, +6.0 pC and q 3.0 uC and q 1.5 ‘SJ )

A B
1- calculate F;onA & FconA r =3cm
2- calculate F...on A | | A
q1 92 :
Fe=k—0F7m— 2 c
9.0x10° x6.0x107° x 3.0x107°°
FBA: 0042 :101N _X
9.0x10° x6.0x107° x 1.5x107°

Feyp = 0.032 =90N +Y

- 3 6 =tan"!
Fnet: Fx +Fy 90x Hﬂ
- 1,90
F,. = /1012 + 902 =tan™ (35 E I
=7

6 F42°= 135N

6 =180° — 42° = 138° with +x

12. Describe how the electrostatic force between
two charges changes when the distance between
those two charges is tripled.

2
F_k|¢I1CIz | F, 71
e r2 Fl r%

When distance between two charges is doubled the force will be decrease to %F

FZ 1'2 FZ 12 1
_=_; w2 Fq = 4F, —F1 =F,
F1 1'2 F1 2 4

When distance between two charges is tripled the force will be decrease to éF

Fp _ 1] F, 12
Fy 13 F; 32

F, = 9F, SFi=F,

The electric force between two charges is 90 N what the force when the distance is tripled

a) 90N b) 10N

c)%N d) 3N




3r Cila) A sl G Adlesal) €l 3 13) 1 Cpitiaddd) G dBlually 2700 N (A Opfiiad G ALY 3 g
?M‘Qﬁﬁjﬁ\&\mﬁé

The force of repulsion between two charges is 2700 N and the distance between the two chargesis r
if the distance between the two charges is increased three times 3r

What is the force between the two charges?

d) 2700 N C) 7100 N b) 300 N 900N (a

Ar Cilada) Axg ) Cpiadl) cp ABlucal) G313 13) 1 Guiiadil) G ABlall g 2400 N (A Cliad o BLILY 3 g8
€ Ciaudil) (B g8l) ruali oS

The force of repulsion between two charges is 2700 N and the distance between the two chargesisr
if the distance between the two charges is increased three times 3r

What is the force between the two charges?

d) 150 N C) 7100 N b) 300 N 900N (b

%daM\ggwsgﬁa&wswi 13 r opindl) G dlaally 2700 N A Ofiad G AL 5 68

§ i) ¢y 5 gll) el aS
The force of repulsion between two charges is 2700 N, and the distance between the two charges isr,
if the distance between the two charges is reduced to one-third, r/3.

?What is the force between the two charges

d) 2700 N C) 7100 N b) 300 N 24300N (a

(2.5cm)oibdill G Adludl 5 (500V) 5 sk aliiia AL 5eS Jlaw (& Gilads G agall (38
¢ oihadill o Jlaall 305 L
The potential difference between two points in a regular electric field is equal to (500V) and the distance
between the two points is (2.5cm)
What is the field strength between the two points?

Known AV =500V d=2.5cm=0.025m
Unknown E=?N/C
AV _ 500

E=T=m=20000 V/m=20000 N/C




el G A )

Change in potential difference.

Change in potential energy

2 s positive

> s« positive

Change in potential difference.

A

B negative b positive & g

C positive & negative s
@ negative llu s negative

Change in potential energy

2 s« positive

> s« positive

Change in potential difference.

A

<l negative a5« positive
C & s« positive s negative
d negative b <l negative

Change in potential energy

> 5« positive

> 9« positive

Change in potential difference.

A
B negative <l positive & s
© positive i s negative —llw
d negative <l <l negative
sea)) 3 & sl L 3 L)

Change in potential energy

& 9« positive

2 s« positive

D)
B <l negative 2 s« positive
C &2 s« positive —lls negative
d negative <l —lls negative




2l G i

Change in potential difference.

sl il b il
Change in potential energy

2 s« positive

2 s« positive

Change in potential difference.

&)
B negative L positive & g
C positive & negative <llw
d negative «llw s negative

Change in potential energy

2 s« positive

> s« positive

Change in potential difference.

A

B <l negative > 5« positive
© < 5« positive <l negative

d negative . <l negative

Change in potential energy

< s« positive

< s« positive

Change in potential difference.

A
negative <l positive <« 5o
C positive & s negative «llu
d negative <l negative
2eall G b Ll sl &L 3 el

Change in potential energy

2 5 positive

a5« positive

A

B s negative & 5« positive

C i s« positive <l negative
CD) negative —lu <l negative
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1. Enpliin how slectric { harges i diviributed ona sphenical condutbor, sd ke eifect of Ehis on both the skstid Reld snd e Stuilert Badk (8] |

1 |eleic poimenial
1. Inplain the meaning of eguipotertisl

Fwra I8; 0, 61 R0

https://phet.colorado.edu/en/simulation/capacitor-lab-basics

Hollow Sphere Irregular Surface Conducting Sphere

B .0
- -0 T - 75 5
o 16 1
\"C—‘.‘ — = Jc—(r: 12
On an irregular | J r . % 81
g conducting surface, L — - . P 5 |
B the charges are closest A A=Y
together at sharp points. Ona conducting sphere, 0 1 2 a ; 5
The charges on a hollow || Figure 28 Charges ona the charge is evenly Potential Difference, AV (V)
sphere are entirelyon || conducting sphere spread || . _ .
”? t o y far apart to minimize their distributed around the
€ aurter surtace. potential energy. surface.
A capacitor is a device that stores electric potential energy in an electric field Y q
~A 2 —
. . . b w24y ’ AV
Physics quantity symbol unit b i AR
= O |
charge q CoaslsS q L ¢/
. . - o 0 I -
potential difference AV vl ¢ clAV g 0&0‘ : 16%10°%C
. . - -+ ¢ r=16x105 O o —
Capacitance C Falla 5" S iay=16x10 m
3} » f
4"‘}&2 ;
Capacitance is a scalar quantity that is constant for each capacitor. If i
4

the potential difference is increased, the amount of charge in the plates 0 12 3 5 24x107F =4 UF

increases; the capacitance stays the same. Potential iference, AV (V)

Two plates are connected to a 12V battery as shown. If the capacitor QLT zUXO*C
has a charge of 25 pC, what is the capacitance of this capacitor?
a) 4.8 pF N C:ﬁzzll:;m%xm-w
b) 2.1 pF - va @
c) 048 MRy _ & 207 )y ey H av=40.0V
AV
d) 2.1 MF

A capacitor is connected to a 12V battery. If the capacitor has a capacitance of 5.0 pF what is the charge?

q =C XAV
=5x10°%x 12=6X 10°C

Two plates are connected to a 3V battery as what is the net charge on the sphere?
shown. If the capacitor has a charge of 10 pC, what
is the capacitance of this capacitor?

C=53%x10"1"F

AV =12V

-12 6

a) 0.3 MF b) 0.3 MF a) 442x10 C b)6.36 X10 C

c) 3.0 pF d) 3.0 MF 6 -10

)4.42X10 C d)6.36X10 C
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u Describe Millikan’s oil-drop experiment and explain how it confirms that charge exists in discrete amounts, which are integral Student Book P(76-77)
multiples of the elementary charge. Q.(53-56); Q.66 P.8l
sy | e Ll o PIESEC
N (Rgs F Weight s Qs Fo=mg
g Fg =qE
Downward force Fg: mg [ 1Fe = Fo 1 |
N (A F Electric force 4l 4<ll 5 gal) [me =aE |
e
Upward force Fe = qE=q % The numbe(rl of excess electrons
N = Te0ma0C
AV_ 184
E = F_M = 12000N/C m 3.00 x10 -15 Kg v
AV 184V E
Fy=me d 1.50 cm=0.0150m Volmeter
=3.00 x10 ~15 x 9,81 E 5 d=150cm
=2.9x10 ~1*N Fy 2
q ?
— = -14
IF, =[F. =29x10 N >
F,=qE . 29x10 "14 N 9 4x10"8 C The number of excess electrons
14 12000N/C ' N = 24x10°C _ 15 elect
2.9x10 * N =q X 12000 = Teozxio™c — 15 electrons
53. Adrop is falling in a Millikan oil-drop apparatus with ]
no electric field. What forces are acting on the oil 1-Weight (Downward force ) Fg=m g
drop, regardless of its acceleration? If the drop is ) v
falling at a constant velocity, describe the forces 2- Electric force (Upward force) F, =gqE =q =
acting onit. a
54. An oil drop weighs 1.9X10™™ N. You suspend itin || F, = qE 3.2 x 10~1%¢
an electric field of 6.0x10°* N/C. What is the net i 2 =16 x 10-19¢
charge on the drop? How many excess electrons|| 1:9% 1077 = ¢ x 6.0 x10 '
does it carry? g =32x 10-1% N=2 electrons
55. Anoil drop carries one excess electron and Fg =qE
weighs 6.4X10™ N. What electric field strength do 64x 10715 = 1.6 x 10719 x E
you need to suspend the drop so it is motionless? E = 40000N/C

The negatively charged oil drop has a weight Fg = 2.0 x 10715 N it suspended with electric field

E = 6.24 x 10°N/C How many number of excess electrons?

F, =qE
9=1 . 3.2x 10718¢ lf;mwzuo'ww 2 | Volmetr
-15 _ 3 - - )
a) 10 b) 30 29% 10715 = g x 6.24 x 10 1.6 x 10~1%¢ 0 ¥
q=232x 10718¢ N=20 electrons ]Eiza,za,m"wc =

c) 20 d) 40 q ]
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1. Define capacitance as the ratio of the net charge on one plate of a capacitor to the potential difference across the plates, and it Student Book P.(79-81)
15 is measured in Farads.
2, Apply the equation for capacitance to solve numerical problems. Q.(57-62, 68) P.(80-81)
unit | symbol Aol Al 1- Electric charge is measured in units
c q Al ) Adal)
Electric charge a- newton b-coulomb c-newton/coulomb d-volt
v % gl agal) 38 2- Electric force is measured in units
potential W=Fxd
. a- newton b-coulomb c- newton/coulomb  d-volt
difference
m d Adlal) 3- Electric field is measured in units-
distance a- newton b-coulomb c¢-newton/coulomb d-volt
N/C E sl Jad)
Electric field 4 - Electric potential difference is measured in units
N F Ay gl 5 gal) a-newton b-coulomb c-newton/coulomb d-volt
Electric force
— 5- Work and electric potential energy are measured in units
J W Jad
Work a- newton b-coulomb c-joule d-volt
J U Al S gl 4l d 6- Capacitance is measured in units
EPE clav .
- a- newton b-Farad c-joule d-volt
F C Capacitance

Electric field is measured in units N/Cit
equivalents to

Electric potential difference is measured in units V
it equivalents to

a) j/c b) gq/v . a) j/c b) q/v
) N.m d) v/m c¢) N.m d) v/m
n a) j/c b) g/v a) N/C b) q/v
“W ) N.m d) vim c)N.m d) v/m
57. A 27-uF capacitor has an electric potential q=CAV
difference of 45 V across it. What is the amount 9 — a8 57 106 =12 x 10-%C
the net charge on the positively charged plate of c AV q="%% % e
the capacitor?
58. Suppose you connect both a 3.3-uF and a g, =CAV q, = C,AV
6.8-uF capacitor across a 24-V electric potential .
) , , = 3.3 x107° x 24 = 6.8 Xx107° x 24
difference. Which capacitor has the greater X 33F < 6.8uf 1
net charge on its positively charged plate, and q1=79x107°C q1=16x107*C
what is its magnitude?
60. Suppose that you apply an electric potential g, =CAV1 g, =CAV2

difference of 6.0 V across a 2.2-uF capacitor.
What does the magnitude of the net charge on
one plate need to be to increase the electric
potential difference to 15.0 V?

g =22Xx107% x 6.0

=13 x1075C

g, =22%Xx107°% x 15.0

=33 x107°C

Aqg=33x%x10">-13 x107°> =2.0 x107°C




EquipoiemiaIJ

- V=200V
- Bv=150V
- V=100V
Lo V=50V
bv=0v

szz;xdz Ed

Osata JAY15 Aen so diny (g sadio Lanlanl () 5ie ) (00 e sl (S il Jlaalle]

Ll diady

It can be obtained from two parallel plates, one with a positive charge and the other

with a negative charge

(1en GV ) ) 250 1 (e Aot ) o sl 5 chn (il sl Jlvall ot 45 -2

The electric field lines run from the positive (highest voltage) plate to the negative

A glutie Jlaad) o glad oy cililisal) -3

A5 sl Jlaall i el Jlnall dad -4

(lowest voltage) plate.

The distances between the field lines
are equal

The value of the electric field in a regular
field is constant

- +

E =
1800 MNAC

AV =2V

The charge of proton =1.6 x 10~ %¢

4

AV = Ed
AV = 1800 x 0.015 =27V

W = qAV
)
1.51““ W=16x% 1079 x 27
— =43 x 10718j
=7
27y i AV=T
00ONC il F= TSONI
1Y (R
AV = Ed

AV=750 x 0.02 =15V

o=10cm

W =qAV
<19
W =1.6x10

AW 1000
E= d 001

x 1000 = 1.6 x 10 ]

= 100000 V/m

i

AV =750 x 0.015 =11.25V
W = qAV

19
W =1.6x 10

a8

%x11.25 = 1.8x 10 |
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Student Book
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1. Use ik pelanion beraeen ressnance ngth end wavelength bo solve peoblems for closed snd open plpes,
. Define sourd pieck and relase & 10 the frequency of & ound wine.

3. Define muonanie snd i sme eximpks ard ontegue e,

4, Explain resenence inair columns and ghve exsemples ondifferem st nts.

5. Apply the Doppler sffect squstion to Cikulste diflsmn fregeencies and velogties,
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P.29%; P37 PR P.{30-33
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1. Deicribe the charpe dhtributs 4 508d conducting sphwre, & holow cordutting sphwere and an iregulss condutting suriace,
2. Caleulate the eloctric field strength ot o point chise 4 single pokit change [ # conducting charged sphere,
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P{66-67)
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Stadem Sook P75
: the (=] the peciod of 2 si nddum foe oscllotions
Apply [} sl P a simgle pe um Small angle —— =
5 Apply Hooke’s law to calculate the force exerred by a spring, the saring constars, o the distance by which & spring i Suistans maoh r. 6
0f compressed Q.4 L
3 Shawch for the of two Ping wave pulies {(same n Student Book PA1E-1T7)
Showing the resultanm wave. as: P20
- and surface waves and give examples. l F —— I pp
| a.@s27) | P.1a
s Expiore through an experiment, bke uting 4 nursber 0f muticel brstrurma nts, the perception of sourd depe nding on ks differmre Studern Book P 2530}
ehwsical e and and relate them to loud ness and pitch.
a6 £33
Student Book P.g2%-30}
& Describe the sound level and defire the decibel (dB) as 3 wnit of measuring sound level
Figure 2 P.30
studuns Book »4{35-20)
7 Eaplore the of an Porw s el instrume res work.
; Q.{13-15) P20
.1 Studert Book P (41-a2)
i 5 Discuns sound quality, snd explain beats.
j‘ Figure 17 & 18, Q.22 P.as
.
g Studern Book P.{53-54)
= 2 Datrgush and Eiving typical examples
Q.29 P.58
w0 that the work I moving & charged particle in an electic ficld can result in the particle Studwen Book P a-7s)
Eawung elecirk pote otial erergy OF Kinetk ensgy of Both. aas-s2) 5 7a-7%)
1n 1 wumm.onnuu“vumbumachmi-umm:r—r;n Studern Dook P459-62)
2. Sole farce acting on charged garticles by making wse of Coulomb’s Law. Q(15-37, 22-23) P63
12 1. State and apply Coulo mis's law 80 charges separsted by finioe dutances. Stusiurn Baok P4{59-62)
2. Cond t =nd the s dort charged objeces.
o= e - = Physics Challenge, Q.(8-17, 22-23) ».62-63)
1. Explain how stecteic charges are {2 on s spr L and 1he effect of this on both the slectric Sel! and the Stuiern Book PR
13 electric potmmial,
2. Explain the meaning of equipote mtisl Figoew 28: Q. 61 P20
14 Mlikan's oll-drop aned explain how it e exises in d ncrete whics are irtegral Studern Book PATE-TT)
mutipies of the alersertary Charge. Q.L53-38); .66 P.AL
1. Define capacitance as the ratio of the net Chasge on one plate of = 10 the sCross the plates, and it Suadern Book PA7S-81)
15 5 me Eured o Farady.
2. Apply the for 10 seive e Q.[57-62. 68) P {80-41)
. IQmio-snﬁghlappeuthmmorderhthenmﬂm sl Ulhaiolll (a6 LEAD Ly Slle X 4085 26
IAs it appears in the textbook, LMS, and (Main_IP). Aunall @aAlig LMSg wlall LS wes Tyg las
wes |Physical units are distinctive for any physical quantity, and a distinguishing mark for it. Therefore, care iy s ey a9 aolic g «ailing aas il oo Gl Ciaa gl
must be taken to guide students by giving the appropriate physical unit for each quantity. oS J5) arasliol alnal daa.90 cline U llindl axa gis oloiall
éene Imdngmsdente processes (scientific thinking skills), especially basic ones. o wraslu bl Gold g (waalell y<aill Cijtas]) aleil Sllac wale jSA00
1 wowan Sach wth, period, and speed wing & graphical or s viswel Studens Book P410-24); P9
a of a perodic
2. Explain that transverse and Jongitudinal waves trarsfer ernergy Withour transfersing matser durieg their propsgation. Q.ua23Eas P3e
1. Use the relation Sergth and o solve for closed and open plpes,
2. Define sound prch and relase ® 10 the frequency of & sound wase. w PERRITINE 33)
ax 3. Define and s o ard
4. Explain nar and give on : ] P40
g 5. Apply the Doppler effect . ardt b bt el
.
=3 =il 1 ibe the charspe onasold sphare, & holiow ing sphere and & surine Tt rusanras
E 2. Cafculste the electric field strength ot o polnt Close 3 single pokt charge / & conducting charged sphere,
Q@s-37) P6e-&7)
Statern Book P.52-58).
Qs of chavge, besed on their and the
meshods of electricsl charging of objecss,
Q.27 a.1s-21) P53 P63




