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Unit - 10

General Waves-Properties

1



Transverse wave in a rope

Up and 
down 

motion

(a)

(b)

Unit  10: 
General Wave properties
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(a)

(b)

Compressed
region
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Lamp
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bands

Shallow
water 
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Wave
pattern

on screen
White
screen

Direction of vibration

Direction of wave propagation
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Direction of 
Energy
Transfer

Crest

Trough

Direction
of

vibration 

Compression Rarefaction

Direction of
propagation of wave

Crest

Trough

Direction
of

vibration 

Amplitude

Wavelength

x

y

Direction
of

vibration 
of

particles
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Direction of wave propagation

Direction of particle motion
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Incident 
wavefronts

Straight
barrier

Incident
water
waves

Normal

Reflected
water waves

Reflected
waterfronts

Deep 
water

Shallow 
water

Water waves being slowed down
in a ripple tank

Increased friction
Decreased speed
Decreased wavelength

Water waves 
the ripples

Increases friction

Section of a 
ripple tank

Glass plate to
decrease depth
and increase

friction
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Plane
waves

Shadow
region

Shadow
region

Circular
waves

Wavelength

Wavelength

Wave

Distance

I
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Expansion
Wavelength

Compression

Dipper moved up
and down by motor

Spherical
dipper

Shape of 
waves

Direction
of waves

Dipper moved up
and down by motor

Shape of 
waves

Direction
of waves

Plane
wavefrontStraight

dipper
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Unit  10: 
General Wave properties

https://www.youtube.com/
watch?v=TG2Y2MDx-
zE&ab_channel=FuseScho
ol-GlobalEducation

Encourage students to
visit below link for

displacement time graphs

https://www.youtube.com/
watch?v=TG2Y2MDx-
zE&ab_channel=FuseScho
ol-GlobalEducation

Encourage students to
visit below link for

period, frequency and 
amplitude
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Unit  10: 
General Wave properties

https://www.youtube.com/
watch?v=0c0gvy_OOKc&
ab_channel=launchSCIEN
CE

Encourage students to
visit below link for

Waves Ripple 
Tank Interference

https://www.youtube.com/
watch?v=4yfXp1jNBn8&a
b_channel=JonWhite

Encourage students to
visit below link for

Waves - Frequency, Speed, 
and Wavelength
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Unit  10: 
General Wave properties

Ÿ https://www.myphysics
lab.com/pendulum/pen
dulum-en.html

Ÿ https://phet.colorado.ed
u/sims/html/pendulum-
lab/latest/pendulum-
lab_en.html

Encourage students to
visit below link for
Simple pendulum

stimulation

Rigid support

Point of suspension Angular displacement

String

tension = T
length = L

mg sin

mg cos
mg

Bob
mass = m

Equilibrium
position

Force balance equations:

= T = Wy
mg cos
mg sin = Wx

12
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B A
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Ball

Bowl
w = mg
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Light damping
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Time

Spring

Shock absorber

Suspension arm
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Mechanical Waves/
Electromagnetic Waves

Waves

Longitudinal Waves

Characteristics of
Waves:

Transverse Waves

Properties of Waves

Reflection

Rope Waves

Water Waves

Sound Waves

Compressional
 Waves

Wave length, 
Wave velocity, 

Frequency, Period, 
AmplitudeRefraction

Diffraction
Simple Harmonic

Motion

Simple pendulum

Ball and Bowl system

Damped Oscillation

Interference

Multiple Choice Questions (MCQs)Section (A)
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General Wave properties

Structured QuestionsSection (B)
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Unit  10: 
General Wave properties

NumericalsSection ( C)
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Unit - 11

Sound

 The quietest room in the 
world (Anechoic 

Chambers) 
Specially designed rooms that 

are mostly utilized for 
technology testing.

In 2015, Microsoft built the 
quietest place on earth. But 
while it may sound like a 

sanctuary of meditative bliss, 
few can stand being in the 

room for an elongated 
amount of time.

After a number of minutes, 
you will begin to hear your 
own heartbeat. Stick it out a 

little longer, and you will 
hear your own blood flowing 

and bones grinding.
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Unit  11: 
Sound

Air
particles

Wavelength

Compression

Rarefaction

Movement of
drum skin

https://www.youtube.com/
watch?v=2mlBh5d1IUY&
ab_channel=FuseSchool-
GlobalEducation

Encourage students to
visit below link for

Sound waves
experiment
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Sound

To vacuum pump

Electric
bell

Bell
jar

Cork

To
electric 

connection
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Sound

Counter

Steel pole

TPR
Handle

Folding rod bushing

Reset button

Support frameFinger

100m or more

CLAP!
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Unit  11: 
Sound

CLAP...CLAP...CLAP

ECHO

100m or more

https://www.youtube.com/
watch?v=1wrD4JLgb1c&a
b_channel=VTPhysics

Encourage students to
visit below link for
measuring speed of
sound by using echo

https://www.youtube.com/
watch?v=Hb5z2d6G5jU&
ab_channel=CBSE

Encourage students to
visit below link for

echo method determination
of speed of sound

25
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Unit  11: 
Sound

https://www.youtube.com/
watch?v=bSA4gfiahNw&a
b_channel=Clapp

Encourage students to
visit below link for

speed of sound through
solid, liquid and gases

https://www.youtube.com/
watch?v=7fz-
4BUDyqg&ab_channel=X
celerateMath

Encourage students to
visit below link for

the speed, distance and
time rules and how to apply

them to real life   
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Unit  11: 
Sound

Speed of sound 
vs

Temperature of dry air
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400
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400
0 20 40 60 80 100

Temperature (°C)

https://www.youtube.com/
watch?v=AxNdr0Bcx20&
ab_channel=KnowledgePl
atform

Encourage students to
visit below link for

how sound travels across 
different medium
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Unit  11: 
Sound

https://www.youtube.com/
watch?v=-75kAiV6y-
s&ab_channel=How-
ToWeather

Encourage students to
visit below link for

why moist air is less dense
than dry air
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Loudness
increase

Loudness
decreases

Pitch
increase

Pitch
decreases
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Sound

Music

Noise
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Sound
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Sound

1 Hz 10 Hz 100 Hz 1000 Hz 10000 Hz 100000 Hz 1000000 Hz

Medical
ultrasound

Whales

Humans
Bats
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Sound

Defect or flaw

Metal block
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Transmitter Transducer

Ocean

Seabed
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Display

Sound
backing

PZ
crystals

Disk
Storage

Keyboard/
Cursor

Transducer

Transducer
Pulse Controls

CPU

Printer

Frequency
Duration
Scan mode

RADAR

SONAR
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Sound

Characteristics of
Sound

Sound

Ultrasound Frequency 
> 20kHz

Speed of Sound

Production of Sound

Mechanical Longitudinal Waves
Direction of particle motion with frequency

Nature of Matter, 
Temperature, Humidity

Musical sound Quality of sound

Nuisance is noise pollution

Noise

Music

Applications of ultrasound 
medicine, industry
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Sound

Multiple Choice Questions (MCQs)Section (A)
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Sound

Structured QuestionsSection (B)
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Unit  11: 
Sound

NumericalsSection ( C)

Returning echo Emitted sound waves

40
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Unit - 12
Electromagnetic

Spectrum

41
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Refracting Edge

Refracting 
face

Refracting 
face

Prism base

White
light

Glass
prism

Spectrum

R

O

Y

G

B

I
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Water
droplet

Sunlight

Refraction

Refl
ec

tio
n

Violet

Red
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Electromagnetic Spectrum

Microwave

SatelliteAC Power Television Telephone Sunlight Medical 
X-ray

Radioactive
sources

Wavelength

Radio Waves

Micro
Waves

Infrared

Ultra
violet

X-ray

Gamma rays

Radio

810 610 410 210 010 -410 -610 -810 -1010 -1210 -1410-210 -1610 -1810
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RADAR
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Upper endoscopy

Scope
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Electromagnetic Spectrum

Spectrum of visible 
light

Electromagnetic Waves

Dispersion of light
by water droplets

Dispersion of light 
by prism

Radio

Microwave

Visible

Spectrum of 
Electromagnetic waves

Components of 
Electromagnetic waves

Application of 
Electromagnetic waves

Infrared

X-rays

UV rays

Gamma rays
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Electromagnetic Spectrum

Multiple Choice Questions (MCQs)Section (A)
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Electromagnetic Spectrum

Structured QuestionsSection (B)

c
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Electromagnetic Spectrum

NumericalsSection ( C)
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Geometrical Optics
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Normal

Angle 
of 

incidence

Angle 
of 

reflection
Incident

ray

Reflected
ray

Mirror

outside that were lit by 
the sun. He concluded 
that light rays travel in 
straight path and that 
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Focal
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Unit  13: 
Geometrical Optics

https://www.youtube.com/
watch?v=gPYlVBB8gyY
&ab_channel=Learnnhvfu
n

Encourage students to
visit below link for
image formation by

concave mirror
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Observer

air

Coin

Image 
of coin

Water
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Perp
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Glass

Path of Electromagneticwave
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Refraction

Critical Angle

Total internal reflection
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Inner core:
with high 

refractive index

Total internal reflection

Outer cladding:
with low

refractive index

Light

Light ray

Core

Cladding

Plastic
coating

67
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Geometrical Optics

e

M¢N¢

Angle deviation = D

Angle deviation = i
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N M
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Angle of emergence

B C

Emergent beamIncident beam
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Focal point

Focal
point

Refraction by a Converging lens

Focal
length

Convex lens
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F

F

Focal
point

A diverging lens is said to have a 
negative focal length since rays which
enter the lens traveling parallel to the 

principal axis diverge.

Incident rays traveling parallel to the
principal axis will refract through the
lens and diverge, never intersecting.

Refraction by a diverging lens

O

F12F1

C1

M

N

F2

Focal
point

Refraction by a Converging lens

Incident rays which through the 
focal point will refract through 

the lens and travel parallel
to the principal axis.

Image formation by a converging lens

2F

2F

Image
location

2F2

C2
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F12F1

O

F2 2F2

Object

Light
rays

Eye

Image

Principle
axis

Shutter

Image

Lens

Aperture
p q

Concave
mirror

Lamp

Condenser
lens

Projection
lens

Slide
or

film

Im
a
g
e 

o
n

 S
cr

ee
n
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Lamp

Condenser
lenses

Negative
carrier

LensFocusing
knob

Easel

Base
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Object
(at near point)

qObject

Image
on 

retina
ho

Object
(at near point)

Larger
image

on 
retina

ho qimage

Convex
lens

Image
(not at near point)

do

di l
L

q1

q2
O

A¢

B¢

A B

Object Real
image

Virtual
image

Fo 

Fo Fe

Fe

76



Small 
objective lens

Narrow view 
eyepiece

Flimsy, 
Shaky 
mount

Cheap, 
plastic
focuser

Eye

Eyepiece

Body tube

Objective
turret

Coarse
focusing

knob

Fine
focusing

knob

Arm
Slide withSpecimen

Objectives

Stage
Condenser

Lamp

Base

Eye piece

Rays 
from

distant 
object Objective

Observer

Fo Fo FeP¢¢
P¢

Q¢

P

P
Q

C

O
D

D

Q¢¢
Fatal image

Unit  13: 
Geometrical Optics
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Retina

Optic
nerve

Optic
disc

Sclera

Cornea

Lens

Iris

Aqueous

Angle

Ciliary
body
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O O
O

O
OO¢

O

O
OO¢

O

(a) Far point of a myopic eye

(b) Myopic eye

N

Near point of a hypermetropic eye

N N¢

Hypermetropic eye

N N¢

Correction for hypermetropic eye

Y¢

Y

X¢ X
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Geometric Optics

Spherical 
Mirrors

Dispersion of 
light Lenses

Total internal 
reflection

Reflection of light Refraction of light

Uses
Spectrum of

light
MicroscopyOptical fibers

Rainbow UsesApplications

Prism

Multiple Choice Questions (MCQs)Section (A)
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Structured QuestionsSection (B)
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Geometrical Optics
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Geometrical Optics

NumericalsSection ( C)
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Electrostatics
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Electrostatics 
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Rods that have not
been rubbed

Plastic

Plastic

Plastic rubbed
with wool

Glass rubbed
with silkPlastic

rubbed
with wool

Increased
distance
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Unit  14:
Electrostatics 

https://www.youtube.com/
watch?v=Vrh5FeGUTJA
&ab_channel=FuseSchool
-GlobalEducation

Encourage students to
visit below link for

Static electric charge

89



Unit  14:
Electrostatics 

https://www.youtube.com/
watch?v=w80djqIZyBg&a
b_channel=SimplyInfo

Encourage students to
visit below link for

Electrostatic induction

Proton = u + u + d

P = + -2
3

2
3

1
3

e( )
P = + -2 2

3
1 e( )

P = 3
3

e( )
P = e

P = C

90
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Unit  14:
Electrostatics 
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Brass disc

Insulator plug

Brass rod
Glass bottle

Metal foil

Earth

Gold leaves
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Unit  14:
Electrostatics 

https://www.youtube.com/
watch?v=2GQTfpDE9DQ
&ab_channel=KhanAcade
my

Encourage students to
visit below link for
notion of charges
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+

-

-+

+

Force of attraction

Force of 
repulsion
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Electrostatics 

-Electrons gain
potential energy
as they move away
from + charge and
toward - charge

Battery

Conductor

Electrons lose
potential energy as
they flow through
conductor

-

Potential
difference

- - - - - - - - -

+ + + + + + + ++

https://www.youtube.com/
watch?v=PEcPcNMfNks&
ab_channel=7activestudio

Encourage students to
visit below link for
Electric potential
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High pressure

Low
pressure

High
potential

Low
potential

B
a
ttery

https://www.youtube.com/
watch?v=SNlOPxZ-
Ev4&ab_channel=Don%2
7tMemorise

Encourage students to
visit below link for
Electric potential

difference
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Pre-filter Ionizer Collector Air filter

Clean airDirty air
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Unit  14:
Electrostatics 

If parallel plate capacitor 
without oil between the 

plates (dielectric constant 
of oil, K=2) has a 

capacitance c. If the oil is 
removed, then the 
capacitance of the 

capacitor becomes half 
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Unit  14:
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A

12 V

B

I

I1

C1

I2

C2

I3

C3

0.1mF 0.2mF 0.3mF

https://www.youtube.com/
watch?v=5hFC9ugTGLs&
ab_channel=NationalMag
Lab

Encourage students to
visit below link for

How capacitor works

https://www.youtube.com/
watch?v=BIPi0vXdssE&a
b_channel=PhysicsVideos
byEugeneKhutoryansky

Encourage students to
visit below link for

Combination of  capacitors
in parallel
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Unit  14:
Electrostatics 

https://www.youtube.com/
watch?v=P_hCvjKdG4I&
ab_channel=7activestudio

Encourage students to
visit below link for

Combination of capacitors 
in series
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V1

+q -q

C1

+
-

V2

+q -q

C2

+
-

V3

+q -q

C3

+
-

V

https://www.youtube.com/
watch?v=L6cgSxpGmDo
&ab_channel=HowToMec
hatronics

Encourage students to
visit below link for

Capacitor physics and
applications

https://www.youtube.com/
watch?v=XXWlCUiUxuY
&ab_channel=EcoSignX

Encourage students to
visit below link for

Types of capacitors and
How to use capacitors
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Unit  14:
Electrostatics 

Electrostatics

Study of Charges at Rest

Electric field electric lines/
 electric field intensity

Applications Electric
intensity

Electric potential Capacitor

Photo copier

Inkjet printer

Laser printer

Electric potential
at a point in an 
electric field

V=
w
q

Electric volt (ev)
is a unit of 

electrical energy
-19lev=1.6´10 J

Electric potential
at a point due to 

point charge

V=
q
r

Electric field as
potential gradient

E=
DV
Dr

Series 
combination
of capacitor

Parallel 
combination
of capacitor

Kg
2r

E=

106
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Electrostatics 

Multiple Choice Questions (MCQs)Section (A)

107
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Unit  14:
Electrostatics 

Structured QuestionsSection (B)

NumericalsSection ( C)
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Current Electricity
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Current Electricity

+-

Electron
flow

Conventional
current

Lamp

Direct current

Current

Time

Alternating current

Current

Time (s)

0.01s 0.02s
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C
u

rr
en

t 
(I

)

Voltage (V)

C
u

rr
en

t

Voltage

Ohmic

C
u
rr

en
t

Voltage

Non-Ohmic
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Anode
(+)

Cathode
(-)

Thermistor
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Current Electricity

R +
-

114
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Unit  15: 
Current Electricity

https://www.youtube.com/
watch?v=pd3RkGs1Tsg&a
b_channel=Don%27tMem
orise

Encourage students to
visit below link for
Resistor in series

combination circuit 
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Unit  15: 
Current Electricity

200 W400 W100 W

7 V

https://www.youtube.com/
watch?v=BbYtMQ8EYBg
&ab_channel=7activestudi
o

Encourage students to
visit below link for

Parallel arrangement 
of resistors

https://www.youtube.com/
watch?v=EsNsAZ8PR4E
&ab_channel=VAM%21P
hysics%26Engineering

Encourage students to
visit below link for

How to find current and
voltage of resistor in series
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I1

I1

I1

I1

I1

I1
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Tolerance
Multiplier

Second digit
First digit

1st
digit

2nd
digit Multiplier Tolerance

Yellow Violet Orange Gold

4 7 1000 ±5%+

47KW ±5%

Kwh = 
Watts ´ times (hrs)

1000

Usually listed on the
power cord, this is the

rated power your 
appliance uses when

turned on

Time appliances
in “on” if minutes 

or seconds, convert
to hours first

Kilo-Watt-hour is 
what you are billed 

for by the utility
company.

Need to divide the 
total by 1000 

otherwise it would
wh, not ‘Kil-Wh’

0

1

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

´1

´10

´100

´1000

´1000

´100000

´1000000

Silver±10%

±5%Gold
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https://www.youtube.com/
watch?v=93AVPN747O8
&ab_channel=Physics4stu
dents

Encourage students to
visit below link for

Verification of 
Joule’s law

https://www.youtube.com/
watch?v=cYifAaTFe8A&a
b_channel=FuseSchool-
GlobalEducation

Encourage students to
visit below link for

Current and potential
difference
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SwitchSymbol

Symbol

Symbol

Symbol

Mechanical
wave 

energy

Symbol

Transducer
Electrical

energy

Sound
waves

Microphone Mic audio
signals
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Upper
suspension

Moving coil

Lower
suspension

Pointer

Spring

Iron core

Current 
carrying coil

N S

SN

d

G OR

A

Voltmeter

Current

Resistance

Battery
L
O
A
D
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Connection of various
appliances in parallel

Live wire
Neutral wire

Main
fuse

Electricity
meter

Main
switch

Earth wire

Earth connection

234

https://www.youtube.com/
watch?v=0OKTejgaWTY
&ab_channel=FuseSchool
-GlobalEducation

Encourage students to
visit below link for
Live, neutral and 

earth wire 

https://www.youtube.com/
watch?v=nBM1kd_ECog
&ab_channel=GauravJ-
TheElectricalGuy

Encourage students to
visit below link for

How electricity reaches 
out home 

123
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Bimetallic strip
activated circuit

breaker

125

15.26



Unit  15: 
Current Electricity

Neutral Hot

Ground

Service panel

Neutral to supply
transformer

https://www.youtube.com/
watch?v=rtnmCf2QFTc&a
b_channel=InterestingEngi
neering

Encourage students to
visit below link for
Why don't birds get 

electrocuted on 
power lines?
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Sources of 
Electric Current

Current through 
metallic conductor 

and concept of 
drift velocity

Types of Electric 
Current 

Current Electricity

The branch of Physics which deals with the charges in motion

Effect of 
Electric Current

Heating effect
2H=I Rt

Resistance of
conductor 

Unit of resistance 
(ohm)

Combination of 
resistance

Series combination
R=R +R +R1 2 3

Parallel combination
1/R=1/R +1/R +1/R1 2 3

Effect of temperature
on resistance 
(a=DR/R t)1

Resistivity 
(r=RA/L)

Unit (Wm)

Electrical power and
power dissipation in

2a resistor (P=I R, 
2P=VI,P=V /R)

Measurement of P.D.
(Potentiometer)

E.m.f and P.D.
(Units of both are 

same)

Unit of Electric 
Current (ampere)

Electronic Current 

Conventional Current 

Cell

Ohm’s Law (V=IR)
(Simple circuit)

Ohmic Conductor

Non-ohmic
conductor 
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Multiple Choice Questions (MCQs)Section (A)
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Structured QuestionsSection (B)
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NumericalsSection ( C)
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Protons repel

Electrons repel

Opposite charges attract

+
+

- -

-+

Hydrogen
1 proton
1 electron

Oxygen
8 proton
8 neutrons
8 electron

Iron

Carbon
monoxide

Strong Nuclear ForceWeak Nuclear Force

Electromagnetic ForceGravity
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B
®

I

I

B

forces,

charge
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Electromagnetism 

Magnetic field

Electric current
https://www.youtube.com/
watch?v=5fY74-
v96N0&ab_channel=Lear
nnhvfun

Encourage students to
visit below link for

Magnetic field due to a
current carrying conductor 
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Attraction

Repulsion

OR

Bar magnet

Magnetic field lines
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I

(-e
)

L

(p-q)
Bq

F = BIL sinq
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Current out Current in

F
D

A

I

F

C

B

Turning effect

F
ield

F

F

N S
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Axis of
rotation

Coil

C

B

D

A

A

Current out
Current in

Force

Force

Armature

I
I

I
I

F

F

B

South pole North pole

S N

Brush

Commutator segment Commutator segment

Brush

140



Unit  16:
Electromagnetism 

Current Current
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Coil or loop
Direction of movement

Magnet

Galvanometer

https://www.youtube.com/
watch?v=3HyORmBip-
w&ab_channel=IkenEdu

Encourage students to
visit below link for

Electromagnetic 
induction and 
Faraday’s law 

https://www.youtube.com/
watch?v=vcStzn55MG0&
ab_channel=KhanAcadem

Encourage students to
visit below link for

Faraday’s law 
of induction

142
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V In

+ -

DB B

B
Induced

DB

B
B

Induced

+-

V
Out

DB

B
B
Induced

+ -

V
Out

DBB

B
Induced

+-
In

V
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https://www.youtube.com/
watch?v=wsuBld3Bo00&a
b_channel=YenLingLam

Encourage students to
visit below link for

Lenz's Law and 
Conservation of Energy
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G

Secondary coil

Primary coil

Key Rheostate

B
®
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Primary 
coil

Secondary 
coil

Input Output

110/120
Volts

220/240
Volts

Primary 
coil

Secondary 
coil

Input Output

110/120
Volts

220/240
Volts

Iron core

Iron core
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Power plant
generates
electricity

Transformer steps
up voltage for
transmission

Neighborhood 
transformer steps

down voltage

Transmission lines
carry electricity
long distances Distribution lines

carry electricity
to house

Transformers on poles
step down electricity

before it enters
houses

https://www.youtube.com/
watch?v=agujzHdvtjc&ab
_channel=PhysicsVideosb
yEugeneKhutoryansky

Encourage students to
visit below link for

Role of transformer in
power transmission

https://www.youtube.com/
watch?v=UchitHGF4n8&a
b_channel=TheEngineerin
gMindset

Encourage students to
visit below link for

How does a 
transformer works
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Electromagnetism

The branch of Physics which deals with magnetic effects of electric current

Magnetic field
due to current

in a long
straight wire

Force on a 
current carrying

conductor in
uniform magnetic

field
F=BIL sin

Magnetic induction
(Unit tesla)

Torque on a current
carrying coil
t = IBA cosa

AC generator

Step up Step down

Mutual 
Induction
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Multiple Choice Questions (MCQs)Section (A)
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Electromagnetism 

Structured QuestionsSection (B)

NumericalsSection ( C)
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Analog signal

Digital signal
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https://www.youtube.com/
watch?v=WxJKXGugfh8
&ab_channel=AddOhms

Encourage students to
visit below link for
Difference between 

Analog and Digital Signals

https://www.youtube.com/
watch?v=ZWdT-
6Ld71Q&ab_channel=Bas
icsExplained%2CH3Vtux

Encourage students to
visit below link for
Digital vs Analog

Why does it matter?
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Diagram of Analog to 
digital converter

is shown in figure 17.10.

ADC

Analog
signal

Digital
signal

An ordinary bulb

CD drive

Digital
data

Analog 
reproduction

of music
audio signal

Speaker

Sound
waves

Power
amplifierDAC
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Cathode Anode

Heater

+-

Electron emitted

Model for thermionic
emission 

The figure 17.10.
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High voltage

Electron
beam

Low
voltage

Hot 
cathode

An electron gun

l

y

x

E

(0,0)

(x, y)

v

v ii

Deflection of electron passing 
through uniform electric field

is shown in figure 17.13.

17.14.
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Deflection of electron beam

shown in figure 17.15.
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´ ´ ´ ´ ´
´ ´ ´ ´ ´
´ ´ ´ ´ ´
´ ´ ´ ´ ´

-

F

Deflection of electron passing 
through uniform 

magnetic field

´ ´ ´ ´ ´
´ ´ ´ ´ ´
´ ´ ´ ´ ´
´ ´ ´ ´ ´

Electron
gun

- +

Magnetic field
going inwards

Negative charged particle
has velocity ‘v’

Effect of magnetic field

17.16.

is shown in figure 17.17.

17.8
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Oscilloscope

Direction 
of forceCurrent

Magnetic
field

Direction
of current

Fluorescent screen
Focusing

anode

Cathode
Accelerating

anode X-plate

Bright spot

Y-plateHeating
filament

Vacuum

E.H.T

Electron gun Deflection
system

is shown in figure 17.19.

17.9
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OSCILLOSCOPE

Vertical
Y

DC AC
GND

DC AC
GND

X

V/div

S/div

Timebase

Trigger

Front panel of CRO

figure 17.20.

https://www.youtube.com/
watch?v=9scohkuTG88&
ab_channel=myhometuitio
n

Encourage students to
visit below link for

Cathode ray oscilloscope 
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Right Right Right

Left Left Left

https://www.youtube.com/
watch?v=kh-
oIlf4e3Y&ab_channel=Te
chnicalKnowledgeinElectr

Encourage students to
visit below link for
How to use CRO to 
measure Amplitude 

and Frequency

is shown in
figure 17.21.

17.10
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is shown in figure 17.22.

Diagram of security alarm

17.11
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https://www.youtube.com/
watch?v=oRiWUZRUyKo
&ab_channel=EarthPen

Encourage students to
visit below link for

The AND gate
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https://www.youtube.com/
watch?v=XLSsEKl-
g7A&ab_channel=Physics
4students

Encourage students to
visit below link for
OR gate operations
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https://www.youtube.com/
watch?v=C_NNbYNy-
cw&ab_channel=EarthPen

Encourage students to
visit below link for

NOT gate
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https://www.youtube.com/
watch?v=EUwjkBJPtuw&
ab_channel=Electrical4U

Encourage students to
visit below link for

NAND gate
operation

https://www.youtube.com/
watch?v=E3ry_j80AZA&
ab_channel=Electrical4U

Encourage students to
visit below link for

NOR gate
operation
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B

High = On
Low = Off

High = Unbuckled
Low = Buckled

Timer

Ignition
switch

A

Seat
belt C

Audible
alarm 
circuit

https://www.youtube.com/
watch?v=Sb5iU5HDvRc
&ab_channel=CognitiveL
earners

Encourage students to
visit below link for
Logic gates and its 

real-world applications
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High = Open
Low = Close

Alarm 
circuit
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Electronics

Digital electronics Analog electronics

Circuits which have varying
signals such as Radio, television,

wall clocks etc.

Logic gates

Basic logic gates Other logic gates

AND gate

NOT gate

OR gate

NAND gate

NOR gate
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Multiple Choice Questions (MCQs)Section (A)

Structured QuestionsSection (B)

1.

2.

3.

4.
5.

6.
7.

177
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8.

9.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
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Hardware

Producers Producers

Producers
Producers

Database

Computer based
information system

Software Network
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Earpiece

Mouthpiece
Telephone

dial

Signal 
Electronic

signal

Signal Electronic
signal

Transducer
Electronic
processors Transmitter

Transducer

Microphone

Receiver

Loudspeaker

Antina

Electromagnetic
wave

18.3 (b)

182
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Transmitter Receiver

Transmitting aerial Receiving aerial

Microphone

Loudspeaker
Earth

Modulator

Radio
frequency
oscillator

Tuned
circuit

Demodulator Amplifier
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BS

MCSC

BS

Cellular A

Cellular B
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Lost
Lost

Cladding Reflected

Axis

Core Critical angle

N
o
rm

al
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Speakers

Monitor

CD/DVD
drive

System Unit Printer

Microphone

Floppy disks

Keyboard

CD/DVD discs

Mouse

Floppy 
disk drive

Flash memory
card reader

Hard drive
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Fig: 18.18 (a)

Fig: 18.18 (b)
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PC

Mini Note

Notebook

Mobile

Database

Remote Server

Remote
Desktop
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Processing the data information

Information ans communication technology

Transmitting information over long distances

Through electrical signals
Through radio waves
Mobile phone
Optical fiber, etc.

Basic operation of a computer

Input Process Output

Storage

Computer

Hardware
Physical parts of a computer

Software
A set of instructions, 

tells computer what to do

Parts of computer
Monitor, system unit, 

keyboard mouse, printer

Application software
word processing etc.

Input devices
Keyboard

Mouse
Light Pen
Joystick

Bar Code Reader
Digital Camera

Wen Cam

Output devices
Monitor
Printer
Plotter

Projector
Speakers

System software
Windows, Linux, etc.
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Multiple Choice Questions (MCQs)Section (A)
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Structured QuestionsSection (B)
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Nucleus

Electron

Proton

Neutron
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Atomic Structure
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Electron
orbit

Electron

Proton

Neutron
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Fluorescent
screen

Gold foil

Alp
ha p

ar
tic

le

 bea
m

Radiation on source (radium)

+
-

-
--

+
-

-
--

+
-

-
-

+
-

-
--

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

A beam 
of alpha 
particle

Small deflection

Most of the alpha
particles pass

straight

Large
deflection

Turned
back

Nucleus

Atoms of the 
gold foil

Alpha
particles

Rutherford
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Quarks

Proton

Gluons

Antiquarks

Antiproton

https://www.youtube.com/
watch?v=pNroKeV2fgk&
ab_channel=FuseSchool-
GlobalEducation

Encourage students to
visit below link for

Atom and its composition
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https://www.youtube.com/
watch?v=D3GR6thtApI&
ab_channel=Don%27tMe
morise

Encourage students to
visit below link for

Atomic Number
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Protium

1 electron
1 proton

Deuterium

1 electron
1 proton
1 neutron

Tritium

1 electron
1 proton
2 neutron

-

-

-

+

+

+

-

+ +

-

-

+
+

-
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Atomic Structure

Discovery of nucleus

Rutherford atomic model

Elements

Isotopes

Nuclide

Nucleon number

Atomic number

205



Unit  19:
Atomic Structure

Multiple Choice Questions (MCQs)Section (A)
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Structured QuestionsSection (B)
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Nuclear Structure

KUNUPP 
Karachi Nuclear Power Plant

KUNUPP - Karachi Nuclear Power Plant

Nuclear Power Plant K-2 
& K-3Karachi Nuclear 

Power Project Unit-2 (K-
2) & Unit-3 (K-3)In the 
vicinity of KANUPP, 

construction work on two 
nuclear power reactors 
i.e., K-2 and K-3, was 
started in August, 2015 

and in May, 2016 
respectively. These units 
are based upon Chinese 

ACP1000 design, that is a 
Generation-III version of 
the PWR nuclear reactor 

technology. In this design, 
apart from other features, 

safety is significantly 
enhanced by using passive 
safety systems (no need of 

human action or input 
power for operation). On 
23rd March of the year 

2021, K-2 was connected 
to the national grid and 

successfully started 
commercial operation on 
21 May, 2021. K-3 also 

achieved the milestone of 
grid connection on 4th 

March, 2022 and its 
commercial operation is 

expected very soon i.e., in 
a few weeks.
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4He

4C
16O

The line of stability follows
the N = Z line for Z < 16.

Stable nuclei cluster
very close to the
line of stability

Unstable nuclei are in
bands along both sides
of the line of stability

Bismuth, Z = 83

Line of stability

N = Z line

Proton number Z

N
eu

tr
o
n
 n

u
m

b
er

 N

Stable isotope
Unstable isotope
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Radioactive
substance

Lead
box

+ -a

b

g
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2+

a- particle+ +

+
+

+Electron

Ions

Neutral particles

Paper
Plastic

Steel
Lead

a
b

g
b
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Parent
nucleus

Decay
event

Daughter
nucleus

Emitted a
particle

U238
92

Th234
90

Proton
Neutron

He
4

2

Deuterium Helium

Tritium Neutron

Energy
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https://www.youtube.com/
watch?v=TJgc28csgV0&a
b_channel=TED-Ed

Encourage students to
visit below link for

Radioactivity: 
Expect the unexpected

https://www.youtube.com/
watch?v=UtZw9jfIxXM&
ab_channel=FuseSchool-
GlobalEducation

Encourage students to
visit below link for

Alpha and Beta decay

Carbon - 14 Nitrogen - 14

Antineutrino Electron

Beta-minus Decay

b
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Carbon - 10 Boron - 10

Neutrino Positron
b

Beta-plus Decay

Radon-222
68%

Other
(<0.01%)

Thorium and uranium series (4%)
Potassium - 40 (5%)
Radon - 220 (5%)
Terrestrial (7%)
Space (11%)

30.000m

20.000m

10.000m

-
p

-
p

-
p
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https://www.youtube.com/
watch?v=M0uw4ZNpqcI&
ab_channel=ScienceABC

Encourage students to
visit below link for

What is Radioactivity and 
Is It Always Harmful

https://www.youtube.com/
watch?v=IDkNlU7zKYU
&ab_channel=FuseSchool-
GlobalEducation

Encourage students to
visit below link for

Half life of radioactive
material
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Multiple Choice Questions (MCQs)Section (A)
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Structured QuestionsSection (B)
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NumericalsSection ( C)
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