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Assessment Schedule – 2009 

Physics: Demonstrate understanding of atoms and radioactivity (90256) 

Evidence Statement 

Q Evidence Achievement Merit Excellence 

ONE 
(a) 

All matter is made up of atoms / atoms are 
indivisible / atoms are the building blocks of matter 
/ atoms are indestructible / atoms are tiny / atoms 
are the smallest unit of matter / atoms of an element 
are unique. 

Correct description.   

(b) Thomson’s model had a number of negative 
particles (electrons) embedded in a (solid) positive 
sphere / cloud. 
 
The atom as a whole is neutral because the charges 
are balanced. 

Identification of 
negative charges / 
electron and positive 
charge. 

Identification of 
negative charges / 
electrons and 
positive charge. 
 
AND 
 
The atom as a 
whole is neutral. 

 

(c) (i) Alpha particles are not visible to the naked 
eye. The ZnS coating will glow / fluoresce / 
flash / give off light when alpha particles 
strike it (this may be implied as opposed to 
directly stated). 

(ii) The circular screen enabled the detection of 
particles that may be deflected in any 
direction. 

(iii) Alpha particles would not travel far / be 
stopped / lose energy / path would change / 
be deviated (do not accept “affect”, “react”, 
“interfere”). 
OR 
alpha becomes a helium atom / alpha 
particles ionise the air so the particles do not 
interact with the gold foil in the same way / 
are not detectable by the zinc screen. 

One correct 
description. 

Two correct 
descriptions. 

Three correct 
descriptions. 

TWO 
(a) 

1. Most of the atom was empty space because 
most of the alpha particles went straight 
through. 

2. The nucleus was positively charged because 
the positive nucleus repelled the positively 
charged alpha particles. 

3. The mass of the atom was concentrated in the 
nucleus / the nucleus is very dense (not “large 
or heavy”) because the alpha particles were 
repelled straight back / at large angles. 

4. Electrons must be very light and orbit the 
nucleus in some way since most of the mass is 
in the positive nucleus because the alpha 
particles were repelled straight back / at 
large angles and the positive nucleus repelled 
the positively charged alpha particles. 

ONE correct 
explanation of 
conclusion. 
 
OR 
 
THREE correct 
descriptions of 
Rutherford’s 
conclusions. 

TWO correct 
explanations of 
conclusions. 

THREE correct 
explanations of 
conclusions. 
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(b) 
 2
4 He + 7

14 N → 8
17O + 1

1H  

 
(p or proton instead of H is also correct) 

Nuclear equation 
correctly interpreted 
from words (i.e. 
helium + nitrogen 
goes to oxygen + one 
other particle). 
 
Accept just + 
 
Can accept α symbol 
for alpha particle in 
the equation. 

 

Nuclear equation 
correctly 
interpreted from 
words (i.e. helium 
+ nitrogen goes to 
oxygen + one 
other particle) 
(Accept just +, 
accept α symbol 
for alpha particle 
in the equation). 
 
AND 
 
Atomic and mass 
numbers correct 
(ignore symbol for 
proton / 
hydrogen). 

 

(c) Proton or hydrogen nucleus / ion or protonium 
nucleus / ion. 

Correct answer.   

(d) 1. Conservation of charge / atomic number. 
2. Conservation of mass number / nucleon 

number. 

Both conservation 
laws stated correctly.  
(do not accept atomic 
mass number) 

  

(e) P – alpha particle as it is stopped (not absorbed) by 
paper 
Q – gamma ray as it has greater penetrating power 
and goes through lead as well. 

Correct identification 
of both alpha AND 
gamma emissions. 
 
OR 
 
One emission 
correctly identified 
and specific reason 
given in context (e.g. 
alpha stopped by 
paper / gamma can 
pass through lead – 
do not accept “alpha 
has low penetrating 
power” etc.). 

Both emissions 
correctly 
identified and 
specific reasons 
given in context 
(e.g. alpha 
stopped by paper / 
gamma can pass 
through lead – do 
not accept “alpha 
has low 
penetrating 
power” etc.). 

 

THREE 
(a)  94

241Pu → −1
0β + 95

241Am   

Can also accept alternative symbol for beta particle 
(but not b or B). 
 

The inclusion of gamma is neutral 
  −1

0e  

Correct equation. 
 
(A correct 
subtraction with 
plutonium minus 
beta goes to 
Americium is 
acceptable but the 
equation must have + 
or – and → but don’t 
accept =.) 
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(b) 
 

 
 

This response requires a graphical solution. 
 
If a mathematical solution is used, this can only be 
used to support the graphical solution – it cannot 
replace the graphical solution. 
 
ONLY the graphical solution is to be marked. 
 
If a student confirms their graph mathematically, 
the confirmation is neutral e.g. an interpolation of 
12 g confirmed as 11.8 g is acceptable. 

2 half life points 
drawn correctly and 
exponential curve 
drawn (smooth curve 
and asymptote). 

 

OR 

Consistent 
Interpolation of 
(incorrect) graph. 

2 half life points 
drawn correctly 
and exponential 
curve drawn 
(smooth curve and 
asymptote). 

 

AND 

Consistent 
Interpolation of 
graph. 

2 half life points 
drawn correctly 
and exponential 
curve drawn 
smooth curve and 
asymptote). 

AND 

Consistent 
Interpolation of 
graph. 
 
AND 
 
Correct answer 
from graph that 
mass remaining 
after 20 years = 
12±1 g (unit 
required). 
 
 

 (c) When an alpha particle is emitted, the nucleus loses 
2 protons and 2 neutrons. Hence the atomic number 
reduces by two and the nucleon number reduces by 
4. 
 
There is no change to number of protons or 
neutrons in the nucleus when a gamma ray is 
emitted. However, energy is lost in the form of 
gamma rays as these carry high energy. 
 
These changes make a more stable nucleus. 

1 OF: 

For alpha decay, the 
atomic number 
reduces by 2 and the 
mass number reduces 
by 4 / the nucleus 
loses 2 protons and 2 
neutrons. 

OR 

For gamma rays, 
there is no change to 
number of protons or 
neutrons in the 
nucleus / excess 
energy is lost from 
the nucleus by the 
emission of the 
gamma ray. 
 
OR 
 
These changes make 
a more stable 
nucleus. 

2 OF: 

For alpha decay, 
the atomic number 
reduces by 2 and 
the mass number 
reduces by 4 / the 

nucleus loses 2 
protons and 2 
neutrons. 

OR 

For gamma rays, 
there is no change 
to number of 
protons or 
neutrons in the 
nucleus / excess 
energy is lost 
from the nucleus 
by the emission of 
the gamma ray. 
 
OR 
 
These changes 
make a more 
stable nucleus. 

ALL 3 OF: 

For alpha decay, 
the atomic 
number reduces 
by 2 and the mass 
number reduces 

by 4 / the nucleus 

loses 2 protons 
and 2 neutrons. 

AND 

For gamma rays, 
there is no change 
to number of 
protons or 
neutrons in the 
nucleus / excess 
energy is lost 
from the nucleus 
by the emission 
of the gamma ray. 
 
AND 
 
These changes 
make a more 
stable nucleus. 
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(d) 
 95
241Am → 2

4 He + 93
237 Np  

Can accept α symbol for alpha particle in the 
equation. 
 
 

Correct equation. 
(A correct 
subtraction with 
americium minus 
alpha goes to 
neptunium is 
acceptable but the 
equation must have + 
or – and → but don’t 
accept =.) 
 
AND 
 
Correctly identifies 
neptunium as 
daughter product. 
 
(The inclusion of 
gamma is neutral.) 

  

 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

5 A or M or E 8 A or M or E 
(including 3 M or E) 

9 A or M or E 
(including 4 M or E + 2 E) 

 


