THERE CANNOT

BE COURAGE
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NUGLEUS ~ ATOM
Pro+on

* Positively charge particles

elec+tron—-g
* Negatively charge

| necu+ron
o 52:;|§|§15a|| * Neutral particles

e Move around in

electron shells Neutron number

=A-1
=16- 6

(2
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Nucleon number
(mass numbner)

NUCICUS
 Contains most of X»

the mass of an atom proton number [




TSO+0PES are

atoms of the same
element with the

= pPro+on number
Z nucieon humber

Z PRYSICOI 5}.;,
PrOPErHES aovied

= ChEMICal -
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Thrée RAdiodC+iVE €mMiSSions

Radioactive emissions Beta particles Gamma rays
4 0 7/
Symbol 7 94 1 ﬂ
Nature POSHIVE charged, helium EICC+Iron NEU+I" 0l electromagnet ray
nucleus (He)
Charge +2 electric charges -1 electric charge 0

3% - 99 % of the speed of light

Speed (1/20 ) x the speed of light, cc . Speed of light
In an electric field Bends to NEYAFIVE plate  Bends to POSi+HIVE plate DOES NOT bend (neutral)
In magnetic field S Iiglighﬂvalgghat L) Bend asl?.flsa(l)lwp\g&hsagt has a DOES NO+t bend (neutral)
- TONISINY power Stronges+ In+érmedid+e WEAKESt
PENCHr A+iNY power LOW IN+€rmedid+C Hi%h
Stopped by Athin sheet of paper Afew millimeters of aluminium  Afew centimeters of lead or concrete
Range in air Afew centimeters Afew meters Afew hundred meters

enjoy learning PHYSICS with Teacher Alina 4



Thréc RAdiodC+iVE €mMiSSions

Inan CICC+IIC figld

Lead block /

Radioactive substance Electrically charged Photographic A_
plates plate

enjoy learning PHYSICS with Teacher Alina 5



Thréc RAdiodC+iVE €mMiSSions

InMagne-+ic field 444444444444

B8 particles PPOODOOBDO S ®
Bend alot(SMOl MASS) ~ (positrons) OO YOOBOOOY®

N

a particles — 3

Bendsa ltde (bi9 MASS) T~ —m XYILYXIXY

—— —(-09-09-00-09-09-06-09-00-00-00-FX)

DOES NO+ bend (NEUHTAI) niurg;)gs — PODDDDD®®®®
XXX ®

o B 1particles OO POOISIOOO®®
Fleming’s Left_ 7= (electrons) XL rrry;

Bend a lot (SMAIl MASS) OISO SIPIOIOIOOO®
OISO OO®®
OO OIIPOO®

o determine the charged particles in a magnetic field enjoy learning PHYSICS with Teacher Alina 6
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Thréc RAMiodC+iVE €MiSSions

pene+ra+ing power = | 7

Radiation Effects On Humans

LOw a particle C

INtErMedia+e s particie

7 enjoy learning PHYSICS with Teacher Alina



Thréc RAdiodC+iVE €mMiSSions

pene+rat+ing power |

/i

Paper Metal Water Concrete Lead
enjoy learning PHYSICS with Teacher Alina 8




Thréc RAdiodC+iVE €mMiSSions

adioactive G v ® “ OR RADIA J
Alpha particles ~ Beta particles =~ Gamma rays
Photographic Films J J
Gold Leaf Electroscopes J J
Cloud Chambers J J J
Spark counter J
Geiger - Muller Tube (G.M Tube) J J J

+5000 V

Tonized gas atom Ionizing radlatlpn
e \ vy ok S—
L)

Gold Leaf Electroscopes
gauze

9 enjoy learning PHYSICS with Teacher Alinz Geiger = M u | |er TU be thin wire sparking here




10

)
-
o
e
O
O
4+
O
O

Geiger - Muller Tube

Thréc RAdiodC+iVE €mMiSSions

e PRl TN ET R (en ) ) T Ty ep Most useful and sensitive detection device

9 Argon atoms become 9 Free electrons accelerate towards
ionized into electrons the central wire (anode).
and argon-ion pairs.

Thin mica window

9 These accelerated electrons collide
with other argon atoms, cause further
ionization (‘avalanche’ of electrons)

Radiation

NN

R
S

0 Radiation

enters via
thin mica Low pressure gas Enhances each curreni
window, Metal tube (mainly argon) pulse further.
: (cathode) Central wire
(anode) O Collection of the
9 Positively-ch d electrons and the argon
rositively-charge i ions at the electrodes .
lons are attracte produce a current pulse Ampl'f|er
towards the metal
tube (cathode). ’ *
* Background count @ To ratemeter or scaler to
= is the reading when no source present measures the count rate.

= due to background radiation that comes from rocks, soil, cosmic rays etc.

enjoy learning PHYSICS with Teacher Alina




Thréc RAdiodC+iVE €mMiSSions

radioactive dC'l‘CC'l‘OPS

> DENSE - strong ionization power
» ST AiIht tracks - the alpha

Alcohol vapour condense Feltring
i ¢ soaked in alcohol particle has a [arge NGSS

to form liquid droplets
around the ionised molecule (to supply alcohol vapour and momentum so itis NO+ eaS|Iy
Plastlc lid to the chamber) dCf‘lCC{-ed
Radioactive source
(produces radiation _
and cause ionisation
- of vapour) > Thil, SHraAight tracks -
[%@K —- very fOST beta particles.

> short, thick tracks which curve in

1 Dry ice ° °
Lamp (cools the alcohol vapour random diréc+ion -
/ until it s staturated.) slower beta particles.

> Tracks NO+ CIEAr or
continuous - IOW
IONIZiNg power

Foam
u (Support dry on)

http://spmphysics.onlinetuition.com.my/
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7 g RAJIOACHIVitY isthe SPON+ANEOUS dNnd
RADIDACTIVE random €mMiSSioN of radioactive rays from

DECAY  UNS+ObIE FOJIOOCHYVE materals after which they

bECOME MOre S+adbiC.

e
;He ///'
Nucleus E p ;;la;:tr}zle W
/ oA p
. .(d“‘ \_j /"\ )
Proton . ' o e
© e/ S5,
k Neutron
a-decay f— decay
S A-4 4 4 A 0
Equation: ZX —> Z—2Y+ 2He ZX —> Z+1Y+ _18
210 206 4 239Pa BN 239U n oe 210 206 4
S wPo— " Pb+ JHe 91 92 -1 wPo— S Pb+ JHe+y
Xampie: 14 14 0
DU — *5Th+ JHe C—> N+ _e 0Co— DCo+y

enjoy learning PHYSICS with Teacher Alina
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#%4 RADIOACTIVE 1
5 DECAY EXAMPLE

Uranium-238 emits an UIPh 0 PUOI+iCIC and decays into a thorium atom.
State the nucleon number and proton number of the thorium, the isotope formed.
Write an equation for this decay.

Uranium-238 noton e 2 38
:> e S92 U
Fauation: 235U > 233Th + SHe

enjoy learning PHYSICS with Teacher Alina 13



#®4 RADIOACTIVE
- NN EXAMPLE

Thorium-232 decays to Plumbum-208 , by emitting AIPh O particles
and bC 1 particles. Determine the number of alpha particles and beta
particles being emitted?

Thorium-232 = > Plumbur-208

Fquation: 232Th > 238Pb + X3He +Y _fe

232=208+4x+0 90=382+ 2x-y

4x = 24 8=12-y \ X
x=b y=12-8 232Th > 298ph + O 3He +/ e
y=4

enjoy learning PHYSICS with Teacher Alina 14



{84 RADIOACTIVE EXANPLE
o~ DECAY Diagram 1 shows the decay series of Radon-222.
Write an equation to show the decay of Rn-222 to Po-218.

ZZZRn 9 218PO 9 2 Pb 9 ZflggBl 9 2 PO 9 210

Nucleon number

NombDor nukileon
'S

Determine the number of
alpha particles and beta
particles produced in the

decay. C ) 22z Po &—
218

Pb Po
ﬁ — 2 206
>
81 82 83 84 85 86 87  Proton number
Nombor proton

15 enjoy learning PHYSICS with Teacher Alina



Diagram 2 is a graph that shows how the number of

S . . . EXAMPLE
radioactive atoms, N, of radioactive isotope in a specimen
changes with time, t.

N A Explain why the rate of decay decreases with time.

e The 'A+€ Of dCCAY is directly proportional to the
NUMbErr Of radiodc+ive d+oms

e When the atoms decay they bECOME S+UbIC atoms

e When +iMC iINCreds€S the NUMbEI Of

radiodc+ive a+oms dE€Credases

This causes the FO+€ Of d€CAY +0 dE€CIréase

0 >
Diagram 2 Time/ Masa

16  enjoy learning PHYSICS with Teacher Alina



~——

‘) | The FiME taken for the number of the undecayed nuclei in the sample
H A I' F I'I F E to be FEAUCEd to hAIf of its Or'iFiNAl NUMbEr

T Activity

(Counts per
second)

— V¥
g
{ .

y

Original \, 256\
activity (N) — ~__7

T (Half-lite)

Y2 of activity <——r = 3 hours

1 28

N’

Time
(Hour)

o
'
enjoy learnin ing PHYSICS with Teacher Alin 0 \ 3 ! 6 9 12
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—
5) | The FiME taken for the number of the undecayed nuclei in the sample
HALF LIFE to be FEAUCEd to hAIf of its O iJiNAI NUMbEr
— EXAMPLE

[lj N = [lj N In 30 days, the activity 1

% of a sample of
N = (Ej N, [lj _ (Lj radioisotope decrease
3 : :
2 2 to one-eight of its

N = Amount of radioisotope particles 1) 1 ’ O”gmal aFtIVIty' .

after n-th half-life 5] T35 Calculate its half-life.
N, = Initial amount of radioisotope

particles n=23
n = number of half-life 1

.3 X T§:3O days

1
— =10 davs
5 y



- The FiME€ taken for the number of the undecayed nuclei in the sample
HALF LIFE | ™ reauiced onoit oieoriamal number
N = EXAMPLE

(} takes 20.8 hours to shrinks from 80 g to 5 g. How many half -lives are there? 2

\&
4

1 2 3
80g — 40g g — 209 3T1‘.)109 ;ﬁ l>5g

\2/ “ 27 2 7 2 7

-— \/ \/

"2

This decay process has taken the time of 4 half - lives

19 enjoy learning PHYSICS with Teacher Alina



—
‘} | The FiME taken for the number of the undecayed nuclei in the sample
HALF LIFE to be FEAUCEd to hAIf of its O iJiNAI NUMbEr
— EXAMPLE

The radioactive atoms in a substance decay to become stable atoms. 3
It was found that after 288 s, 6.25% of the atoms have not decayed.
What is the half-life of the substance?

Original activity (N) = 100% REDUCED 6.25%

t=288s
100 % 50 % 25 % 12.5% 6.25 %

1 1 1 4 1
— T — — T —
1 27 3 ;

4 =288
T% =725



—
‘) | The TiME taken for the number of the undecayed nuclei in the sample
HALF LIFE to be FEAUCEd to hAIf of its O iJiNAI NUMbEr
— EXAMPLE

The half-life of iodine-131 is 8 days. A radioactive sample contains 64 g of iodine-137. 4
Determine the mass of iodine that has decayed and has not decayed after 24 days.

Ey

1 ST
T - 8 days Atter 24 days = 3 TZ»'(%L = 3)/‘,

64 32 ¢ 16 ¢ 3¢

1 1 1
T - T = 3 Z
1 2 2 2 Tz

mass of iodine has N0+ decayed =8 g
mass of iodine that has d€ECAYEd = (64 — 8) =56 g

21 enjoy learning PHYSICS with Teacher Alina



—
‘) | The TiME taken for the number of the undecayed nuclei in the sample
HALF LIFE [ ™ e imwer
— EXAMPLE
Asample of lead-211 of mass 96 g has a half-life of 36.1 minutes. 5

(a) What fraction of the sample has not decayed after 108.3 minutes?
(b) What is the mass of the decayed products after this period of time?

1 | . - ~
7= =361minutes After 108.3 minutes=> 3 75 @:’(108-3 ~3))
2 ‘o361 ¢
96 48 g 24 129

1 1 1
T - T = 3 Z
1 2 2 2 Tz

mass of iodine has NO+ decayed =12 g = é
mass of iodine that has d€ECAYEd = (96 — 12) = 84 g

22 enjoy learning PHYSICS with Teacher Alina



—
‘) | The +iME taken for the number of the undecayed nuclei in the sample
HALF LIFE to be FEAUCEd to hAIf of its O iJiNAI NUMbEr

Sketch activity against time graph to show the decay of a radioactive substance. 6
Explain how the half-life is determined.

Activity / count per minv

EXAMPLE

Ti‘ « p Time / minutes
23  enjoy learning PHYSICS with Teacher Alina B \ 1




UNS+0bIE isotope which dECAY and give
OU+ rradiodc+ive €missions

Radioisotope
Source

Uses

1. Sodium iodide

to treat an overactive thyroid gland and
thyroid cancer

Industries

2. Polonium-210

Medicine 2.Sodium-24 * to detect the position of blood clot
3. Phosphorus e todetectand treat brain tumour
4. Cobalt-60 * to destroy cancer cell
* to sterilize medical equipment
1. Sodium-24 * todetect leakage of underground pipes

neutralize static charge in photographic plates
and other material

Agriculture

Nitrogen-15 &
Phosphorus-32

as tracer in the study of the effectiveness of
fertilizers

Archaeology

Carbon-14

to determine the age of artefacts
(carbon dating)

enjoy learning PHYSICS with Teacher Alina 24




THE USES OF
RADIOISOTOPE

UNS+0bIE isotope
which d€CAY anc

give OUt

radiodc+ive
CMiSSions

SMOKE DETECTOR

25 enjoy learning PHYSICS with Teacher Alina

—

2.

Alpha particles emitted from the source and ionized air molecules.

The ionized air molecules conduct electricity and a small current flows in the
smoke detector.

When smoke enters the detector, the soot particles in the smoke absorb some of
the alpha particles.

This causes a decrease in the current that flows in the smoke detector and trigger
the alarm.

Vents in alarm chamber Wire connecting smoke alarm
chamber to alarm bell

Americium - 241 (radioactive substance)



THE USES OF
RADIOISOTOPE

UNS+0bI€ isotope
which d€CAY and
give OU+t

radiodc+ive
CMiSSions

THICKNESS
CONTROL

26 enjoy learning PHYSICS with Teacher Alina

AR

Put the radioactive source opposite the detector

Detector is connected to the thickness indicator

Detector detect the reading of the changes in counts

Thickness is measured with the thickness indicator

If the reading of the detector is less than the specified value, the
thickness of the paper is too tick / vice versa

A
Sensor adjusts oo
rollers based on Detector
data from detector ’
ci/
Sheet B-particle
Rollers material source



THE USES OF
RADIOISOTOPE

UNS+0bIE isotope
which d€CAY and
give OUt

radiodc+ive
CMiSSions

DETECTING
LEAKS IN
UNDERGROUND
WATER PIPES

27  enjoy learning PHYSICS with Teacher Alina

A radioactive substance which emits beta particles is added to a fluid in a
pipeline to measure the flow rate in the pipeline and to find leaks.

The radiation produced by the radioactive substance can be detected with a
GM tube counter placed above ground.

Alargerincrease in the count rate will indicate that there is [eak in that area.

Radiation detection using
the Geiger Muller Tube

Gamma radiation  High level of radioactivity /

means presence of Ieakage




THE USES OF
RADIOISOTOPE

Y]
Chemotherapy L)
~ |

Radiotherapy

UNS+0bI€ isotope
which d€CAY and
give OUt

radiodc+ive
CMiSSions

Steri | . In medical treatment, radioactive N
ter 1ZINg > P i substances is dANIErous
: =4 = and cause cancer if in the body for )
too long.
That's why a ShOI'+ haIf -
lif € is used for medical purpose.

MEDICAL

28 enjoy learning PHYSICS with Teacher Alina



TH E USE s o F The transfer of radionuclides to plants
RADIOISOTOPE AGRICULTURE

1. Depositionon leaves and fruit

1""’7 (if fruits are present)

¥ 2. Deposition onto soil and uptake

LR
% by plants through the roots
2
¥

to kill pests and parasites and to control
the ripening of fruits.

UNS+0bI€ isotope
which d€CAY and

give OUt

radiodc+ive
eMisSSions ARCHEOLOGY

Carbon-14 is a radioisotope with a half-life of 5730 years and
decays by emitting beta particles.

Living animals and plants have a known proportion of
carbon-14 in their tissues which remains constant.

When living things die, the amount of carbon-14 in their
body decreases at a known rate.

The amount of carbon-14 left in a decayed plant or animal
can be used to tell its age.

29 enjoy learning PHYSICS with Teacher Alina



EXAMPLE 1¢

Why is an isotope that emits alpha particles
not suitable for use as a tracer in medicine?

o Alpha particles have the WEAKEST PENCHIA+iON POWEr
and has a range of a few cm in /air

o They CANNO+ PASS +hIroU9h +h€ bOdY +iSSUES of
the patient,

o therefore CANNO+ b€ d€+CC+E€d OU+Sid€ +h€ bOdY

o The power of IONISAHiON of alpha particles is very hi9h and may
d€S+roy human C€IIS



Diagram 1 shows a water detection system designed by a student to detect

the level of water in a storage tank so that an outlet valve can be opened EXAMPLE 2.
automatically when the water level is too high .

The radioactive source and detector are used to detect the Detector
Radioactive source

level of water in the tank. Pengesan .
: . : .. Sum ber radioaktif

The radioactive source contains a radioisotope. |

Explain how the outlet valve opens when the water level is \ (&

too high.
/

e Whenthe WA+EI IEVEI ishidh, Water

Air

radiodC+iVe rays PASS +hIrOUIh
+hC WAt+Cr
o Water UbSOI'bS PArt+ Of +hC

rad I a+lon Outlet valve controller
o Detector shows readingd€CIr€ASES Pengawal injap keluar Outlet valve

° . Injap keluar
e Detector ACHVATFES the outlet valve Diagram 1 T
controller to OPEN the outlet valve

31 enjoy learning PHYSICS with Teacher Alina



Diagram 2 shows a technician detecting the leakage of an underground

water pipe using a radioisotope and a detector. EXAMPLE 3.

Suggest the type of radioisotope and safety precautions that must
be taken by the technician during this operation.

wear pPro+€c+ive

ShOr+er Haif-lice Allow time for the radioisotopes to reach Clo+hiNg / ShOES
' the leakage site // Minimize the To minimize the technician from the
contamination of the environment exposure to the radiations

EMit g radid+ionS  Theradiations can penetrate the soil
but not the pipe

Iizr?iillgé?!um Easy to dissolve the radioisotopes in water

WEAr 0 radid+ion o
bAd9€ // filMm bAd9€ adiation detector

Pengesan sinaran

Leakage site

To monitor the exposure to radiations
Kawasan kebocoran

-~ - — ~
*‘57‘-,_5' Diagram 2
i
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' Nuctean FISSION
“NUCLEAR ENERGY several neutron and energy.

A process of splitting a heavier nucleus

NOTES:

O Atoms are too small to be measured in

into two lighter nuclei and emitting kilogram or gramm

Slow -moving
neutron

Collide
with

Fast-moving
neutrons
released

- 2

Breaks down™ - released

Unstable 23;‘ U nucleus is formed

2 U undergoes
sion

Huge energy

and splits
- Fisslo

O The mass of an atom, nucleus and proton
are measured in atomic mass unit (a.m.u)

Q 1am.u="% xmassof C-12atom

O Tamu=166x10?kg

141

U+ n—> o Kr+ ' Ba+3,n+energy

Difference between nuclear

fission and radioactive decay: -

* The nucleus is divided into two large
fragments of roughly equal mass

% There is a significant mass defect

“* Other neutrons are emitted in the
process
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“NUCLEAR ENERGY

Uranium-235

Slow-moving
neutron \ nuclei split
Neutrons produced from

the first fission may \
trigger the fission of
another uranium
nucleus

Fission
products Chain reaction will
keep going as long
as enough uranium
is available

Huge amounts
of energy is J

produced .

Explosion of a ssion bomb

.

Is a self-sustaining reaction in which the products of a reaction can
initiate another similar reaction.

1. In order for a chain reaction to
occur, the sample of uranium must
have a certain minimum mass
known as critical mass.

2. The neutrons produced in a fission
reaction are very fast neutrons.
Slower neutrons are more easily
captured by the uranium nuclei.

3. Graphite can act as moderators to
slow down the chain reaction to
occur at a smaller critical mass.
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=5 i nueLear FUSION
'NUCLEAR ENERGY

A process of combining of two lighter nuclei to form a heavier
nucleus, releasing a vast amount of energy during the process

Deuterium nucleus (3H)

Tritium nucleus (3H)

Single neutron released

Nuclei brought together
t extremely high
emperature:

two nuclei have
sufficient kinetic
energy to overcome
the electrostatic
repulsion between
two positively
charged nuclei

nucleus

(-

3

Huge amount of energy that SUIIN
produces comes from nuclear fusion

reactions. Sun has very hi9h

+EMPEra+ure to give higdh
Kin€+iC €heray.

Helium
nucleus Neutron

o
3 O

3 1
2He + 0 n + Energy

Deuterium Deuterium
nhucleus nucleus

“Q =-»

2
H + 1 -
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“NUCLEAR ENERGY
« Both nuclear fission and fusion I'€lICASE a large amount of ENEIIY.

The source of this energy is from the loss of mass in nuclear reactions.

The sum of the masses of the particles before the reaction is more than the sum of the masses of the

particles after the reaction.

Mass defect is [sum of the masses before reaction - sum of the masses after reaction]

Mass and energy can be exchanged one for the other.

AlOSS Of MASS inanuclear reaction means that +h€ MASS hdd ChAN9€E€d +0

eneray.

The relationship between the mass and the energy:
E=mc?
Where

E = energy released, in joules, J
m = loss of mass or mass defect, in kg
¢ = speed of light = 3.0 x 108 m/s

enjoy learning PHYSICS with Teacher Alina
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< p DIff CICNCCS BETWEEN NUCLEAR FUSION AND NUCLEAR FISSION
“NUCLEAR ENERGY

5o,
[

A process the combining of two lighter nuclei to A process of splitting a heavier nucleus into two lighter nuclei
DEFINITION form a heavier nucleus, releasing a vast and emitting several neutron and energy.
amount of energy during the process.
WHERE DID THE  The reduction in mass when two light nuclide ~ The reduction in the total mass of fragments compared to the

ENERGY COME  fuse together, is converted into energy mass of the original nuclide is converted into energy
FROM?
Light nuclei at high speeds and very high Moving particles, e.g. neutrons, hit and break up heavy
PROCESS THAT :
temperature overcome the repulsion force and  nucleus and produce enough neutrons to break up other
TAKES PLACE ) o ) '
fuse to form a single nucleus nuclei (chain reaction)
CAN THE RATE OF
REACTION BE DiffiCUH to control CaN be control
CONTROLLED?

EXAMPLES Fusion is the process that powers the SUN  Fission is the process in a NUCIEAr r€aAcC+or




= EXAMPIC | Anudearreaction is represented by the following equation:
“NUCLEAR ENERGY 25U+ in—>"81cs + BRo+2 !n + energy

The mass defect produced in the reaction is 0.19585 u.
[1u=1.66x107"kg, Speed of light, c =3 x 108 ms "]
Calculate the energy released

m=0.1958 x 1.66x10?%/
=3.25028x10%% kg

E =mc?
= 3.25028 x 1028 x (3 x108)?
=2.9253x 10"




\Q EXAOMPIE 2: Diagram 1 shows a type of nuclear reaction.

“NUCLEAR ENERGY

Name this type of nuclear reaction:

NUCLEAR FISSION

. . ’)--
Explain how nuclear energy is produced from 92
the nuclear reaction shown in Diagram 1.

e There is a mass defect during the reaction
e The mass defect changes to energy
o The total energy produced is given by E = mc?

7
- ¥
R

Diagram 1

enjoy learning PHYSICS with Teacher Alina

39



| . Radioisotope used in the food irradiation is Cesium-137.
@ Exam pIC 3 ° Cesium-137 decay is represented by the following equation:

%N“CLEAR ENERGY 131Cs » 12IBa+ B + vy + energy
| . .

CesiumE emenim(:s Atngcég%S;J;;(u) Determine the mass defect in kg.

Barium 1ggBa 136.905827 mass defect = 136.907089 - 136.905827 - 0.000549
Beta particle B 0.000549 =0.000713 u
T =0.000713x1.66 x 10/ kg

[tonal Intformation .

=1.1836 x 109 kg

Tu=1.66x102kg

Speed of light, ¢ = 3 x 108 ms” L
pectOTIIgt, €= 9 X TE7MS Calculate the energy released from the radioactive decay.

E=1.1836x1030x (3 x 108)
=1.0652x 1013 J
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EXOMPIE Y:  Nudlearfission produces a chain reaction. Describe how
chain reaction occurs in nuclear fission of Uranium-235.

“NUCLEAR ENERGY

« NEU+ON bOMbArd s uranium /g0
nucleus ao*@»@

. TAPEE neutrons are B o8
Produced W L e

e These new neutrons bombard new - »@ —- g %
uranium nucleus (EXCEEd \\@: @"—» »@‘:o
CritiCal Mass) ” ‘@- ‘@oo

e Forevery reaction the neutrons produced @» ot
wil 9CNCIra+c A Chdin x\\\‘-o

redc+ion AN

enjoy learning PHYSICS with Teacher Alina 41



g4 K3

— —
Shield __|_ /j l Gas
P = S 7 Y\
7 | N\ = —»
|
Control rod ' | | [ [ . Steam to
| ' | L turbines
|
Fuel rod

/ <«

Moderator Water




! ASPECT ANSWER REASON

Uranium Produce fision reaction easily

Half life of the source Long Lasting // can be used for longer time //
No need to be replaced often
Solid Fasy o handle

Graphite Slow down the motion of neutrons
Control Rod Boron / Cadmium Absorb the neutron
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IMPORTANT OF PROPER MANAGEMENT OF RADIOACTIVE SUBSTANCE

Read and follow the advice and
instructions marked on radioactive

sources, equipment and work manuals.

Wear glove and goggle to avoid direct
contact with the radioactive source

Eating, drinking, applying ‘ = closed-toe footwear should be worn.
cosmetic or storing food is |

prohibited.

Label the container
with warning symbol

| Storeintothe

- concreate lead box : to
' avoid the radioactive
0 rayescape to the
. surrounding
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Diagram 1 shows a radioactive source is handled by a scientist. The method shown is not safe.
o
EXAMPLE 1. Suggest and explain:

Modification Explanation

Use forceps // robot The distance between the source and the body
is far.
Wear a mask // goggle The radiation does not penetrate our eyes
Use a lead box // container with thick To prevent radiation leakage to surroundings
concrete
Keep the exposure time as short as The body is not exposed to the radiation for a
possible long time.
Wear protective clothing // shoes // To minimize from the exposure to the
Wear coat lined with lead radiations
To protect the body from
the radiation
Wear a radiation badge // film badge  To monitor the exposure to radiations
Attach the detector to a longer rod To minimize the technician from the exposure
to the radiations
Put radiation symbol on the storage To inform users of dangerous contents of the
box box.
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IMPORTANT OF PROPER MANAGEMENT OF RADIOACTIVE SUBSTANCE
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