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Sir Kashan Rashid =Test Preparation !

Day I : - Basics 4 Start of Radioactivity
o) Understand structure of an atom
o) Go through chronological explanation of the Atom i••

4 Learn the observations4 Deductions of the Geiger -Madsen

4 Understand the behavior of Alpha Particles !

o) Learn the basics about Isotopes

TAKE A BREAK

o) Basics of Radioactivity
→ Learn Alpha- Beta- Gamma Properties

tETapETgSTtowtodRadoady3Dm
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Day 2 : . Half Life 4 End of Radioactivity
o) Understand Calculations of Half life

o) Learn the working of GeigerMuller Tube !

01 View the patterns of Radioactive emissions

o) Learn how to store Radioactive substance
Most Importantly Learn the USEs !

o) Hazards of Radioactivity du Background Radiations !

Day 3 :- Nuclear Reactions & star Formation

o) Fission Reactions & Nuclear Equations
01 Understand working of Nuclear fission react

07 Fusion reactions

TAKE A BREAK

→ Learn Theories of Star Formation

P P 's :- Unit 25926

Pg 374 ! )- P1
P2→ Unit26427 → Pg 582
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=The Atomic Model =

The Atom 8-
'

A'tomos'→ Greek

4 Atom is composed of subatomic Particles : -

→ Electrons → Protons → Neutrons

I

orbit around the shell
-

exist in the nucleus ofatom

G) describe the structure and composition of C
'

!

C '

f - Carbon !

Composition : - Structure : .

Proton s G o) Proton G NueIron are in the

Nuelron = 14-6=8
Nucleus of an atom

Electron = G
o) Electrons exist around the
Nucleus in shells .

Neutral atom→ Same noof E- 4protons !
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=Isotopes =
Atoms of the same element with same

→ no of protons , but diFrio of nuetrons

Hence
, they have different mass numbers

Some Isotopes are Radioactive in nature , Hence, they
are called Radioactive Isotopes e.go.- C

'

I
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JJ Thompson → Discoverer of Electron in 1896 !

Discovery was well flawed . . . So on cane Rutherford

The Geiger -Madsen experiment was done . . . !

These were the expected results . Alpha particles
passing through undisturbed ! hehe he !

These
were the observed

results and boy were they
surprising to say the least !

Observations 4 More→ Neat page

Swipe
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= Observations and Deduction =

I Most Alpha particles passed away

2 Few deflected at Large angles !

3 Few Bounced back !

I Atom is mostly empty

2 Atom has a dense but small positivelycharged nucleus

3 Electrons exist around the nucleus

Q) why did Alpha particles behave like this

→ They were passing straight through
the empty space btw atoms

→ The Alpha particles which approach close to the
Nucleus deflect due to repulsion

→ Nucleus is rigid , so the alpha particle which
approached it head on ,Bounced back !
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As these atoms contain sane no of electrons
and protons , hence they are unchargedThe positive charge on proton and -ve charge
on electron cancel out !

E-

5p E-
7-n
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protons and mudras
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2-

- -
-
-

Oxygen → Is
-

Carbon → C E 's C '

j

carbon 4 Nitrogen -s C! 9 N '

f.

Nitrogen 4 Oxygen → N
'

I 9 0 Is

Dackify



'

t
72¥, - 51
-

As there are more no ofprotonsthan electrons
so , Protons are in excess making atom tire lychafed!
- - -

-

d- will have 25 protons but different
thinker of neutrons !

-

- -

'

I 147I
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It is the same element with samesomber of

protons but different number of neutrons

38

8¥
-38g 52

µ
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The phenomenon of the emission of radioactive
radiations 9 , B , r) from nucleus of an atom !

o) Any radioactive nucleuscan produce emission at anytime !
°) No charge in the rate of emissions of radio - active radiations

by charging external parameters →

E. g :- Temperature , pressure , etc

→ So we candeduce that radioactive emissions

:o)Random da o) Spontaneous

* There are three types of Radioactive radiations : .

I Alpha particles Crays)

2 Beta particles Crays)

3 Gamma Rays

Radioactive decay : -

Emission of radioactive radiation , from Nucleus for theStability of Nucleus
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Symbol→ A o) Nuclear symbol → I
01 Charge-s +2

o) Least penetration power , stopped by a piece of paper !

o) Lowest range -' Hor 5cm

o) Lowest speed → 106ms- '

o) It has the greatest ionization power due to +2 charge
→ removes electron from atoms and absorbs them

÷: u i.a + x::

Mag field into paper >
Alpha

Alpha
x x x

>

>
X X X

X X x
t

-

Deflection in electric field -3

Dackify



Symbol-s 3
o) Nuclear symbol → I

,
3 fast moving

o) charge-. - I
electron !

o) More penetrating their x. but Less thanr

→ stopped by 1cm-2cm thick Aluminium block

o) Rage = 15cm -20cm

o) Speed = Less than close to 3.0×108mi
'

→ Less ionization power as -I charge
→ either removes electron via collision orgets absorbed !

235

!!U -s :3 t Y
42 -c-n -'43

43

Mag field into paper >
Alpha

Alpha
x x x

>

>
X X X

X X X
t
rBeta -

✓
Beta

Deflection in electric field -3
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Symbol→ y
" Nuclear symbol→ ✓ high frequency

electromagnetic
o) Charge → Radiation !

→ Greatest Penetration power
°) Stopped by Hon thickhead block orThick concrete walls

→ Greatest range → Ion

→ Speed of Light→ 3. Ox 108ms'

°) Least ionization Power as no charge
o) remove electrons

, if electrons absorb them ! Cleaving the shell )

%
.

> rt

Mag field into paper >
Alpha

X X X
-

aamma Alpha
>

Gama

>
X X X s

X X X
t
rBeta -

✓
Beta

Deflection in electric field -3
n
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The time taken for the radioactive sample to
reduce its activity to half of its initial value

Activity is the number of radioactive radiations
Emitted per unit time e.g :- 1000 Emissions per second !

tyz = t n -s n = t th

t 112-s time for half life

t -s total time elapsed
n→ no . of half lifes

initial current

ti .
-O tet

t -2 years t ' 12=6 months

n stltin = F- = 4 half lives

1000¥55Oo ¥12250145125
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n activity
1000 500 250

125

1000 → -3 →

Ao A-0/2 Aoly Aolg

500 -
- -

,

I

250 -
- I
-
-

l l

125 - -

I -
- I -

l
l l •
y l l

)
ti ta t,

time

Zyears 4yews Gyears

* do not touch the x-axis
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80003=40021→ 20-200-310020-2
I 21 3 4 SOO

-
O
-
-

=

.

7203⇒ 36%-318%-7I
2

3

40

1251-20=145
24×3=72

-

-500=-32520-7125
-
-

40-210
"

1680015000 =3halts -
vast
'

-

40020--320201→ tooo→ soo

72/4=24

I 2 3 4

Dackify



-400/2-320012-3 10012-350 t co
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800021→ 4000 Iz-s 2000/2
→ 1000
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o) Used to detect the types ofemission received !
°) Vapours condense on the ions and hence ,
resulting white lines of Liquid drops formed

asana

-
amaze
~

Bagga E
-
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= How to Store Radioactive sources =

o) stored in Lead chambers ? Cwhy)
→ As Gamma radiations which are most penetrating
can't go through Lead !

o) How should we carry radioactive substances?

→
wearing proper protective clothing which include

4 Long gloves , closed shoes ,
full length lab coats !

Hazards of Radioactivity
1 Cancer

2 Tumor

3 DNA mutation

4 Leukemia

5 Blin
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1 Medical Treatment :.
Gamma rays of Cobalt Isotope for Cancer treatment

z
Crack detector :. Space analysis for cracks ,voids ,etc
Value of court rate monitored

3
Carbon dating ÷ Use of C" isotope
Age of fossils estimated

4 Sterilization : - Cleaning of medical instruments usingr

5 Tracers : - Used in these circumstances : -
I determine flow of material

2 Bisected in blood for vascular operation

3 Th Gas lines to detect any leaks !
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Background Radiation

→ Radioactive radiations present in the atmosphere !
o) Very less in quantity , so no effect

→ If GM tube is present where there is no radioactive
substance .

The ratemeter will still show some count rate
which is because of Background Radiations

Q) what are the possible sources ?

o) Rocks

o) Cosmic radiation

o) Nuclear waste dumpsites

o) Underground Nuclear reserves !
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A nuclear reaction in which a large unstable
nucleus breaks down into smaller and more stable nuclei

o) This releases
energy

o) A neutron is needed to initiate fission reaction

Y: U t '

on→
'

II Bat :3 krt 3
'

on

U +
'

on→
'

E. xetfssrtg.tn
235+1 = 144+40t xCl)

236 = 234 t act)

2=2

¥7 U t '

on→ Esi?Bat÷Rbt2In
2351-1 = Yt 40+2

236 = 42 ty y = 144

421-0 = 55txtO

X = 37
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2 2

Q) why is insertion of neutron preferred ?

o) Neutron is neutral , hence no repulsion force

4 Neutron is several times heavier as its

a large particle→ Greater instability
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A nuclear reaction in which two smaller nuclei combine
to form :-

o) A larger and much more stable nucleus
o) This releases a large amount of energyDackify
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space is known as the region of no gravity of a planet or a star , hydrogen particles form
small clouds with dust particles in space to such dusters attract each other to form a bigger
hydrogen I dust cloud.The size gradually increases until it converts into a huge ball .

The particles in the ballofgas remain in the state of collisions ,
their kinetic energy gradually converts

into heat
,
the temperature exceeds the minimum energy required for Fusion !

The critical temperature , The rate of energy released increases significantly .

With the start of fusion and the ball of gas converts into a Star !

So
, what is its main Source of energy ?

The Nuclear fusion
,
The star has an estimated age , in that time it continues to release energy

Large Cloud of Gas→ collapses

Temp inc , The cloud of Gas triesto expand

Gravitational force > repulsive force
,
so

Collapsing continues until CriticalTemperature
i.e :. Initiating Fusion reaction

A Star is Born !
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It is2protons and 2neutrons joined
together

As it is positively charged , it remove
Electron from its shell and absorbs it

stronger

stronger

48×20.2→24{ → l .5×103
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-

- It isahgh frequency electromagnetic
ray

⇐
As Gamma rays cannot be stopped by the

body , hence
there is less chance of

cell damage and other harms !

- perspex
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Electricity !
-

-
Te

Et has 53 protons and 78 neutrons

--

Emission of radioactive radiation , from Nucleus for theStability of Nucleus

-

Random Emm iss ion !
=-
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E--
radioactivec-BBBBB.EE,

streaks

sample y
observed

Here is

a cloud chamber ,
we put a

radioactive sample in it g
As it

shows no straight tracks, we can say
it does not emit Alpha particle

wear lead clothing
wear film badge

---

Cloud chamber → tracks
not straight

reduced time

wear film badge
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Fss-

ion

-the large unstable Urarasium nucleus
breaks into smaller stable daughter
nucleus and also emits energy

Thadoactive is something which emits
particles in a random h spontaneous

way

Fakes a long time to decay and
half its Count rabe

,
etc .

-

Its a negligible amount of radiation always
present in the atmosphere . It can
be in the form of Cosmic radiations or Rocks!
-

-

Nuclear power beads to disposal ofNuclear waste

-

-

-
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=
Geiger Muller tube
-

wear a lead suit
-

Gamma a high frequency
electromagnetic radiation
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=

alpha
'

-' Cloud chamber

8019mW
-
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As thedefector
wiUwo¥

Longer and not
need replacing

=
2130 8.az#l--4xl-z0

"

= 2210 " =L -Ono
"

a3 -

1210 y z s
Z

1240 years

=
-

-

It can r

-
- -

As will be moredistant
from the body , and as the particles
emitting will be stopped in the
air
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2 D

U p

-

Nucleus of Hydrogen with sane no of
protons, different no of matrons !
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- 2
-

neutron
- 2
- n
-
- As like charges repel,we needlarge amount of kinetic energy toovercome repulsion

¥Fikme for the
radioactive emissions to half !

-

-
-

448¥ 160020-580201=40200--2000 ⇒

2
1000
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A sodiumatomconsists of 11electrons
Hprotonsand 13neutrons The electrons
orbit in the shells while theprotons
and neutrons make the nucleus

The Iliffe rence is in the number
of meteors Sodium 24 hasone morehuetron

Electron
o 24
i 12

C Figs are high frequency
electromagnetic radiations

Dackify



-

21 18 20 22
20

3,4

3. 5

3,4

EX
17

35

Dackify



-

If consists of six electrons six protons
eight neutrons The six electrons orbit
in shells outsidenucleusandtheprotonsarmetrons

are insideNucleus

They have different neutron number

same number of protons

2
412012.0 1020

5700
2

80 1020

114002 2
2 1020

6 1020
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AnATphaparticle is like a heliumnucleus
it consists of 2 neutronsda 2protons

It is a high frequency electromagnetic
radiation

As alphaparticle can be stopped by
penetrating only a few cm in the air

Wear a film badge and

KEEP DISTANCE
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Yes as the count decreases after
itpasses through thin paper
No as the count should havedecreased
as Betaparticles cannot penetrate5mm

Aluminium
Yes as the countrate is sane even
after passing 5mm aluminium

Cosmic radiation
Rocks

It can cause genemutation
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Fission

2 Z35

42336

14143

36

141
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for theradioactive Emmissions
to halve

Tear protective cloathing
Lead suits Filmbadge
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32

32

is t 3 I S
Et is a Hiring electron

Diffusion
Cloud
Chamber
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