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| Dalon  Thompson RutherFond

The history of how Sclentists

understanding of the dtom has chanded
over the years.
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(. Describe the alpha partiCle Scattering :
. ©xperiment by Rutherford and Marsden. |I
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_activity Scout =B

unit of radioactivity equal to one
decay per Second
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|
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|
|
Bq :

i
.Q The initial activity of a rad.oacewel

lisotope s 8LOBg . Calculate the Find |
'/o Ackivity after 2 half [jves. L |
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\rradiation
"'\N\?

P

Un controllable cell division Caused
by @ mutdtion in the DNA of acell.

Mutations are caused by |rradacion of
cells by nuclear radiation

Q. Explain how |rradiation causes
,'damaﬁe to Ivin9 thinds.
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alpha particle

|
|

| A particle emitted from anucleus
,' during radioactive decay. The
l
|
l

Particle consists of two probons
and two neutrons (a helium nucled),

: Q. Describe the loni5ing and
'Penetrat‘ive potential of an alpha
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1
beta particle
decays o
to emitted
"ful:ron jeee, .

Proton

Into 4 proton

Q. Describe the 1onising and
Penetrative potential of a beta

Particle.
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', A high speed electron ejected |
I from a Nucleus asa nedtron turns :
|
' :
|
| |
' :
|
' |
' |
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Alpha (o) Particle Atomic model
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unit
AtomiC number Becquere|
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Beta (B) Particle Cancer
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i nutlear actidents /

Bl B contaminates

The transfer of radfoactive material
onto a clean object or body.
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, Q. Compare Irradiation and
' contamination by a radioactive source

o |
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A measure of the risk of harm resulting

From exposure to radiation

L ey

electrons
Found only
inshells

The arrangement of electrons at
different distances From the nucleus

e

|
,l levels of electrons when electromadnetic |

| Py & B o '
| radiation fs absorbed or released. 3¢ |

|
The mass numbers showing decayin |
|
|

cides of the equation.

QQ. Use the conservation of mass to

|

|

I

|

l

l
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| nuclear equations are the same on both
|

I

|

l

|

" complete the equation
|

| & geiger—muller tube measures

ity Scout C3
| radfoactive decays (countrate) P2

|

|

|

|

' I
: The number of radioactive decads |
: measured each second. :
| |
|

|

:Qo The nital count rate of a substance
IWith a hale lice of 3dads is 1200cpm.

\ proton
(b19)

negative charge and neglfgble mass.

:Qo Explain the difference between

)
|
|
|
|
|
A fundamental particle with a
|
|
|
|
|
:P\utherfords model of the atom and Bohrs:



Conservation of mass

Count rate

Electron

0279

032P

052P

(ontamination

Dose

Enerdy |evel (electron)

030P
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a geiger—muller tube measures

i =
radfoactive decdys (countrape) [pitties S

A detector that records the number of
decays per second (Count rate)
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: (. Describe how You would use a
IGeiger - Muller tube to calculate the ha\F:

' Q. Explain why a gamma ray Source is
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:%‘facé\rom} alpha(g)arhc!e B[:HE] ZHe goi |
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" Emissions from radioactive decdy which |
, |

: remove electrons from atoms Causing the
| Formation of 1ons |
| |
| |
|

|

used in preference to an alpha particle source |

Atoms of the same element with
difFerent numbers of neutrons

®@. Calculate the number of neutrons in
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:O and 1ts {sotope ':O :
J

)
emits gammad ray |
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| Electromagnet radiation emitted From |

: the nucleus during radiodctive decay

|
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|

|

|

|

|
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Q. Describe the penetration and |
. obo : |
1oniSing potential of gamma rays, |
|
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halé life 15 the Eime 1t takes for the S =
Couhts 10 the Sample to halve

radro2ctivity

radrodctvity
o>
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hal¢ I?Fe/

(activity) of an 1s5otope to Fall to half

|

|

I

|

l

', The time it takes for the count rate
|

|

| of the initial activity
|

|
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sterilised syringe |

The process of exposing an obJect to
nuclear radtation

.'Parl:i’c\e source s more dan9erous than
ontamination by an alpha particie source.

|
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| (. Discuss if irradiation by analpha |
|

|

|
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Gamma(7) radiakion (reiger—Muller tube

068P 069P

HalF ife lonising radiation
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Irradidtion lso6oPes
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mu|t|p|5 Initial activity
by Fraction remaining

initial activity of a radioactive

|

|

I

|

l

I

| The ratio of the final activity to the
|

|

| substance For @ Jiven humber of half-fives
|

|

| (. Sodium -2L has a hal life of 5hours

atom emits radiation as it changes

t0 become more stable.

|
l
|
|
|
| The process by which an unstable
|
|
|
|
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Q. Describe the three tYpes of

"emISS\ODS that can be released fFrom
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m 255 and

positive
charse

ncentratd
In NUcleus |

space .

eleckrons Tn orbit—7

RutherFord, This model concentrated
the mass and positive charge (proton)

I
l
|
|
|
| A model of an atom proposed by
|
|
l
: into a small central nucleus.

:Qo Describe the alpha particle
Iscattering experiment and explain the
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The number of protons and neutrons |
in an atom. |
|

|

|

|

|

|

\neutron
(b19)

|
|

|

|

l

|

A particle with no charge and a |
relative mass of 1. :
l

|

l

Q. Calculate Ehe number of Neutrons in: '
(i) Carbon-12 1) Cdarbon — 14 |
|
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|
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|

|
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|

A method of representing |
nuclear decay :
|

|

|

:Q. Write a balanced equation to represent
'the breakdown of 3L by alpha decay to
'to Thorium (Th).

|
|
|
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Mass number Net decline

106P 1135P

Neutron Nuclear deCay

115P 122P

Nuclear equation Nuclear model

1235P 124P



A measure of how Far the three (:gpes |
of radfation travel inairand through |

different materials :

|
Q. Explain which type of radioactive|

.'em‘itter You would use to monitor the :

thickness of metal sheets. o, | |

electron (small)

N proton
(btg)

A particle witha +1chargeand a
relative mass of 1

Q. Calculate the number of protons in:
{) Carbon—12

1) Cdrbon — 14
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N 8 dlPha Particle |

— o0 betd Pa\"t‘l’de

— ANV Jamma ray

The Process of producing partices
or rays by the random decay of
unstable nuclei
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: R, Suggest , with reasons, a type of |

'r*ad‘.'oact‘iv‘itg to sterilice medical equ‘.’pment:
sealed in plastic bags. |

@ «beryllium nucleus

| |
| |
| |
| |
: |
 The centre of the atom made from :
: protons and neutrons, All themass
. and Positive charge inan atom is here |
| |
| |

Q. The radius of a nucleus = 1x107"m |
|
'The radtus of an atom 16 1x(0™°m, Explain |
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charged puddrg |

atvely |
ch?\f%ed elec?mn

Thomsom

A model of the atom by JJ Thomson
after his discovery of electrons.
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|

I

|
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'Q. Describe the plum pudding |
model of an atom. :
i

AlPha Particle  betd Particle  gamma ray

nucleus in the form of particles or

|
|
|
|
|
'| Enerdy emitted from an unstable
|
l
| electromagnetic waves
l
l

Q. Deduce the radiation emitted From

'the following m W
and
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NUCIeUS Penetrating power

125P 132p

Plum Pudding model Proton

135P 130P

Radiation Radioactivity
1L0P 141P



ganmma

NSNS
radiation

99 cone
’ ’ technetium-99

A short half life (6 hours) radso-
1sotope which emits gamma rays

|
, Q. Explain the advantades of using
'a short hale (Tfe gamma emitter for
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e~ o ]
ontaing dose badge
photographic €ilm used to monitor
which detects exposure to
radiation radfation

unit of radiation dose

Sv

: Q. Compare the effects of being
,'exposed to high levels of ultraviolet
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