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Assessment Schedule – 2006 
Physics: Demonstrate understanding of atoms and radioactivity (90256) 
Evidence Statement 
 
Note:  Minor computational errors will not be penalised. A wrong answer will be accepted as correct provided there is 
sufficient evidence that the mistake is not due to a lack of understanding. Such evidence includes: 

• the last written step before the answer is given has no unexpanded brackets or terms and does not require rearranging 

• the power of any number that is multiplied by a power of 10 is correct. 
 
 

Q Evidence Achievement Achievement with 
Merit 

Achievement with 
Excellence 

1(a) A helium nucleus OR a doubly 
ionised helium atom OR two protons 
and two neutrons (joined) OR a 
helium atom with no electrons 

Correct answer.   

1(b) To prevent the alpha particles being 
stopped by gas molecules. 
 
Accept: stopped, deviated, can’t 
travel long distance in air, air 
disrupts path. 
Don’t Accept: affect, react, interfere, 
prevent ionisation. 

Correct answer.   

1(c) To provide a narrow (or collimated) 
beam of alpha particles OR ensure 
alpha hits perpendicular to gold foil. 

Correct answer.   

1(d) Most of the gold atom is empty 
space. 

Correct answer.   

1(e) The nucleus must be positively 
charged to cause the positive alpha 
particles to repel (or rebound). 
The nucleus must be dense to cause 
the alpha particles to rebound. 

One description 
correct. 

Both descriptions 
correct  
OR  
 
One description 
correct and one 
correct explanation. 

Both descriptions correct  
 
AND  
 
one correct explanation. 

2(a) 
 
 
 
 
 
 
 

2(b) 

2

4
He!!or !! 2

4
!     Alpha particle. 

 
Irrelevant whether numbers to left or 
right (but not diagonals). 
 
Don’t accept: a, A. 
 

–1

0
e!!or !! –1

0!     Beta particle 
 
Irrelevant whether numbers to left or 
right (but not diagonals). 
 
Don’t accept: b, B 

Correct numbers and 
symbols  
 
OR  
 
correct particles. 

Correct numbers and 
symbols  
 
AND  
 
correct particles. 
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2(c) 
1

1
p + !1

0
e  

 
Irrelevant whether numbers to left or 
right (but not diagonals). 
 
Don’t accept: H instead of p 

Correct numbers  
 
OR 
 
one correct particle. 

Correct numbers  
 
AND 
 
correct particles. 

 

2(d) 
27
60
Co! 28

60
Ni + "1

0
e + 0

0#  
Atomic Number = 27 
Mass Number = 60 
 
Don’t accept: λ, Y 
Accept: γ , 

Correct Atomic and 
Mass numbers 
 
OR 
 
correct equation 
(treat zeros on 
gamma as neutral 
and numbers on 
Cobalt in equation as 
neutral). 

Correct Atomic and 
Mass numbers 
 
AND 
 
correct equation (treat 
zeros on gamma as 
neutral and numbers 
on Cobalt in equation 
as neutral). 

 

3(a) 
 
 
 
 
 
 
 

3(b) 
 
 
 
 
 
 
 
 

3(c) 

Red source emits gamma rays.  
 

1. Gamma rays are very 
penetrating 

2. Gamma rays have no 
charge, so are not 
deflected by a magnetic 
field. 

 
Blue source emits alpha particles.  
 

1. Alpha particles are easily 
absorbed/don’t penetrate 
paper 

2. Alpha particles are 
charged, so they are 
deflected by a magnetic 
field.  

 
Green source emits beta particles.  
 

1. Beta particles penetrate 
paper 

2. Beta particles are charged 
so they are deflected by 
magnetic fields. 

Three sources 
correct. 
 
AND 
 
at least 2 of 
explanations correct 

Three sources correct. 
 
AND 
 
at least 4 of 
explanations correct 

Three sources correct. 
 
AND 
 
ALL 6 of explanations correct 

4(a) The lead stops beta 
particles/radioactivity escaping. 
Allow to stop gamma only if 
candidate explains gamma may be 
by product of beta decay 

Correct answer.   

4(b) The time taken for half the (number 
of) radioactive nuclei to decay  
or the time for the rate of decay of 
an isotope to halve. 
or the time for the activity of to 
halve 

Correct answer.   
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4(c) M = 2.0 g. 
When the cobalt decays, it changes 
into another type of nucleus which 
also has mass, it doesn’t disappear. 
The decrease in mass is negligible. 

 Correct answer of  
2.0 g or statement that 
the mass does not 
change (significantly). 

Correct answer of 2.0 g or 
statement that the mass does 
not change (significantly). 
And idea that when the cobalt 
decays, it changes into another 
type of nucleus which also has 
mass. 

4(d) ¼ is two half-lives, 
ie 10.4 years 
ie 2011. 
 
Accept 2012 as well. 

Correct answer of 
2011 or 2012. 

  

 
 
 
Judgement Statement 
 
Physics: Demonstrate understanding of atoms and radioactivity (90256) 
 
 
The grade awarded is the highest one that has been demonstrated in all achievement criteria up to and including 
that grade. 
 

Achievement Achievement with Merit Achievement with Excellence 

6 × A/M/E 8 × A/M/E including 4 × M/E 10 × A/M/E  
including 2 ×  M/E and 2 ×  E 

 
 
 


