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Level 2 Physics: Atoms & Radioactivity – Atomic Structure - Answers 
 
Prior to 2012, this was an external standard - AS90256. It is likely to be assessed using an internal test from 2012 onwards (although teachers 
can select from a range of assessment techniques). There were only minor changes to this standard when it became AS91172. The old external 
examinations may be useful revision for an internal test. 
The Mess that is NCEA Assessment Schedules…. 
Level 2 Physics: AS 91172 replaced AS 90256. 
In 90256, from 2004 to 2011, there was an Evidence column with the correct answer and Achieved, Merit and Excellence columns explaining the 
required level of performance to get that grade.  Each part of the question (row in the Assessment Schedule) contributed a single grade in either 
Criteria 1 (Explain stuff) or Criteria 2 (Solve stuff).  From 2003 to 2008, the NCEA shaded columns that were not relevant to that question (Sorry 
haven’t had time to do 2004 yet). 
 

Question Evidence Achievement Merit Excellence 

2011(1) 

(a) 

Thomson’s model had a number of negative 
particles / corpuscles / electrons embedded 
in a (solid) positive sphere / cloud. 
Cloud of particles or energy not accepted. 
The atom as a whole is neutral because the 
charges are balanced. 
Term “nucleus” not accepted. 

Identification of negative 
charges / electron and 
positively charged sphere / 
cloud. 

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

 

(b)(i) 

 

 

Most of the alpha particles went straight 
through and a very small number / a few 
bounced back / were reflected. 

Most of the alpha particles 
went straight through. 
OR  
A very small number / a 
few bounced back / were 
reflected. 

Most of the alpha particles 
went straight through.  
AND  
A very small number / a 
few bounced back / were 
reflected. 
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(b)(ii) Some of the alpha particles were deflected 
(“deflection” is an observation, “repulsion” is 
not). 

Some / few of the alpha 
particles were deflected. 

  

(c)(i) Tube: To provide a narrow (or collimated) 
beam of alpha particle. 
OR to direct the alpha particles 
OR ensure alpha hits perpendicular to gold 
foil  
OR to avoid stray alpha particles affecting 
the results 

Correct statement.   

(c)(ii) Vacuum chamber – Alpha particles would 
not travel far / be stopped / lose energy / 
path would change / be deviated / collide 
with the air particles (cannot accept “affect”, 
“disrupt”, “react”, “interfere”). 
OR 
Alpha becomes a helium atom / alpha 
particles ionise the air. 

Correct statement.   

(c)(iii) Alpha particles are not visible to the naked 
eye. The ZnS coating will show / glow / 
fluoresce / flash / give off light when 
alpha particles strike it (this may be implied 
as opposed to directly stated) but do not 
allow “detected” or “located” 

Correct statement.   

2010(2) 

(a) 

Ionise describes the process where 
radiation knocks electrons out of atoms 
turning the atoms into (positive) ions. 

Ionising is where radiation  
removes / knocks 
electrons out of atoms. 
 

Ionising is where radiation  
removes / knocks 
electrons out of atoms. 
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OR 

This causes atoms/air/air 
particles to become 
charged/become ions. 

AND 

This causes atoms / air / 
air particles to become 
charged/become ions. 

(b) 1 Most of the alpha particles went straight 
through. Links to: atoms were mainly 
empty space. 

2 Some of the alpha particles were 
deflected/deviated because the nucleus 
was positively charged and repelled the 
positively charged alpha particles. Links 
to:  most of the matter was contained in a 
small, very dense, positively charged 
nucleus. 

3 A few of the alpha particles were repelled 
straight back/at large angles because 
the mass of the atom was concentrated in 
the nucleus/the nucleus is very dense (not 
“large or heavy”). Links to: most of the 
matter was contained in a small, very 
dense, positively charged nucleus. 

 
 

THREE correct 
results/observations of 
Rutherford’s experiment. 

OR 

ONE correct linkage of 
result / observation with 
Rutherford’s conclusion. 

(Statements in italics are 
given in the question and 
do not add to the 
answers.) 

THREE correct results / 
observations of 
Rutherford’s experiment 

AND 

ONE correct linkage of 
result / observation with 
Rutherford’s conclusion. 

OR (alternatively from 
above) 

TWO correct results / 
observations of 
Rutherford’s experiment 

AND 

TWO correct linkages of 
result / observation with 
Rutherford’s conclusions. 

(Statements in italics are 
given in the question and 
do not add to the 
answers.) 

THREE correct results / 
observations of 
Rutherford’s experiment 

AND 

THREE correct linkages 
of results / observations 
with Rutherford’s 
conclusions. 

(Statements in italics are 
given in the question and 
do not add to the 
answers.) 



 No Brain Too Small  PHYSICS  
 

2009(1) 

(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. 
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2009(2) 

(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. 

2008(3) 
(a)  

Some alpha particles underwent large 
deflections OR bounced back. 
(passed straight through is neutral). 

Correct answer    

(b) Atom is mainly empty space. 
Tiny / dense / positive nucleus at centre. 
Surrounded by (orbiting) electrons. 
(neutrons in model is neutral) 

Two of three key ideas.   
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2007(1) 

(a) 

The Dalton model proposed that matter was 
made of indivisible atoms / smallest 
building block of matter (The Dalton 
model had no electrons or protons). 
The Thomson (“plum pudding”) model 
proposed that the atom was a positive 
sphere with negatively charged electrons 
embedded in it. The atom as whole was 
neutral. (The Thomson model did not have 
protons.) 
The Rutherford model proposed that the 
atom had a central positive nucleus. The 
negatively charged electrons were in orbit 
around the nucleus of the atom. The atom 
as whole was neutral. The atom was 
mainly space. (The Rutherford model had 
electrons and protons.) 
(Thomson and Rutherford BOTH predicted 
the atom was mainly space.) 

Dalton model OR 
Thompson model OR 2 of 
3 ideas from Rutherford 
model explained. 
(Neutron mentioned in 
Rutherford model does not 
negate answer.) 

TWO models correctly 
explained. 
(2 of 3 ideas from 
Rutherford model is 
sufficient.) 
(Neutron mentioned in 
Rutherford model does not 
negate answer.) 

ALL models correctly 
explained. 
(2 of 3 ideas from 
Rutherford model are 
sufficient.) 
 
(Neutron mentioned in 
Rutherford model does 
not negate answer.) 

(b) (Most of) the alpha particles would go 
straight through / alpha particles should only 
be deflected by small angles as they pass 
through / uniform scattering. 

(Most of) the alpha 
particles would go straight 
through / alpha particles 
should only be deflected 
by small angles as they 
pass through / uniform 
scattering. 

  

(c) (Most of the) alpha particles went straight 
through. 

TWO correct observations. ALL THREE correct 
observations. 
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(Some of the) particles were deflected away. 
(A very few of the) particles were reflected 
right back / deflected through large angles. 

(d) If air were present in the chamber the alpha 
particles would not travel far (alpha particles 
can penetrate only 5cm in air) / be stopped / 
lose energy / path would change / be 
deviated because of collisions with air 
particles. 
The air (particles) would be ionised / 
become positively or negatively charged / 
lose electrons / change from atoms to ions 
because alpha particles are highly ionising 
and they would ionise the air as they passed 
through it. 

Alpha particles would not 
travel far / be stopped / 
lose energy / path would 
change / be deviated (do 
not accept “affect”, “react”, 
“interfere”) / alpha 
becomes a helium atom 
OR 
Air would be ionised / 
become positively or 
negatively charged / lose 
electrons / change from 
atoms to ions (do not 
accept “react”). 

Alpha particles would not 
travel far / be stopped / 
lose energy / path would 
change / be deviated (do 
not accept “affect”, “react”, 
“interfere”) / alpha 
becomes a helium atom. 
AND 
Air would be ionised / 
become positively or 
negatively charged / lose 
electrons / change from 
atoms to ions (do not 
accept “react”). 

 

(e) Beta particles (which are more penetrating) 
would almost all go straight through the gold 
foil.  
OR 
Greater scattering effect so more Beta 
particles deflected through large angles 
(very few would be scattered through small 
angles) 
OR 
greater backscattering. 

(Almost all) Beta particles 
would through the gold foil. 
OR 
More Beta particles 
scattered through large 
angles / greater 
backscattering. 
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2006(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.   

(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.   

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

Correct answer.   

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

(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. 
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2005(1) 

(a) 

 

Thomson’s and Rutherford’s models both: 

 contained (negative) electrons 
 involve subatomic particles 
 involve atoms with smaller particles 

inside 
 contain positive charges 
 contain negative charges 
 contain (balanced) positive and 

negative charges 
 atoms are neutral overall 

Accept any one of these – an answer that 
involves protons in both models cannot be 
accepted 

Correct statement of 
similarity  

  

(b) Thomson’s model consisted of negative 
electrons embedded in a sphere of 
positiveness/accept “solid” sphere;  

but Rutherford’s electrons were in orbit 
around a (small) positive nucleus. 

Thomson’s model 
described  

AND 

either  

 Electrons in orbit 
 (small) positive 

nucleus/mass in 
centre 

of Rutherford’s model 
explained (neutron 
mentioned in answer does 
not negate answer) 

Both Thomson’s model 
described  

AND 

both of  

 Electrons in orbit 
 (small) positive 

nucleus/mass in 
centre 

  
of Rutherford’s model 
explained (neutron 
mentioned in answer does 
not negate answer) 
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2005(2) 

 

1. Only a few alpha particles bounced 
back because the nucleus is so 
small/atom is mostly empty space that 
few collided with the nucleus.   

2. If they bounced back it was because 
both alpha particle and nucleus are 
positive: repulsion 

3. If they bounced back it was because 
nucleus is massive/dense so alpha 
particles rebound. 

One correct reason (any 
from 3) but no explanation 

Correct Reason 1 (atoms 
are mostly space etc.) with 
explanation 

OR 

correct Reason 2 with 
explanation (repulsion 
because of like charges 
etc.) 

(Reason 3 not accepted as 
answer but if used does 
not negate) 

Correct Reason 1with 
explanation 

AND 

correct Reason 2 with 
explanation 

(Reason 3 not accepted 
as answer but if used 
does not negate) 

2005(6) Ionisation occurs when radiation: 

• causes atoms to become positively or 
negatively charged 

or 

• electrons lost or gained from atoms 
or 

• changes atoms into ions 
 

The answer does not need to mention 
radiation directly but cannot involve an atom 
removing electrons/affecting other atoms – 
an idea involving two atoms negates the 
ideas mentioned above. 

Correct answer involving 
radiation 

  

 


