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Level 2 Physics: Waves - Lenses - Answers 

 

Question Evidence Achievement Merit Excellence 

2021(2) 
(a) 

Convex lens and light at focus Correct answers.  
 

(b)  

 

Rays bend towards normal at first 
boundary or away at second boundary. 

Complete diagram. 

 

(d) 

(i) 
 
 
 
 
 
 

(ii) 
 

(iii) 

 

• Image is real, inverted, and enlarged. 

ONE bullet point. TWO bullet points. All THREE bullet points. 
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2020(1) 
(d)(i) 

 
 
 
 

(ii) 
 
 

(iii)  

Image is: Inverted, diminished, real. 

ONE part correct. TWO parts correct. ALL correct. 
(Allow minor mathematical error) 

2019(1) 
(d) 

Ray diagram completed. 

 

Virtual image formed at I. 

Image is virtual 

OR 

Any TWO rays drawn correctly. 

Correct diagram, both rays and 
image identified as virtual. 

 

2018(1) 
(a) 

Completed ray diagram. 

 

Accept rays that are not dotted. 

TWO correct rays intersecting, 
showing size and position of image. 
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(b) 

 

Properties: upright, magnified and virtual. 

Correct calculation 

OR 

properties. 

di correct (including negative) 

AND 

Properties 

OR 

evidence from diagram in (a) 

 

(c) 

 

ONE calculation correct. BOTH calculations correct. 

 

2017(2) 
(c) 

Two correct rays and a focal point is labelled 

 
Focal length = 1.5 cm 

Two correct rays are 

drawn. 

OR 

One correct ray and one 

focal point. 

Two correct rays are drawn, 
and a focal point is labelled. 

AND 
 
Correct focal length.  
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(d) 

The lens could be moved closer to the object, 
or the object closer to the lens, so the object 
lies within the focal length of the lens to 
make a virtual, enlarged, and upright image. 
A thinner / less curved lens could be used 
(one with a much larger radius of 
curvature), so the object becomes within 
the focal length. 
The refractive index of the glass could be 
decreased so its focal length increases, and 
then the object becomes within the focal 
length. 

One correct statement out of 
three given. 

1. Bring O within F 
2. Decrease lens curvature so that 

f > 5cm 
3. decrease refractive index of lens 

material to same effect. 

Two correct statements. 

 
For Merit, candidates need 
to give reasons. 
(Providing one more statement 
than required for Achievement 
is not appropriate.) 

All three correct statements. (Ditto 
comment to Merit.) 

2016(1) 
(b) 

 

Two rays correct. Two rays correct with correct 
arrows AND image correct.  

 

(c) 

 

A real image occurs where rays converge, 
whereas a virtual image occurs where rays only 
appear to converge. 
A virtual image is upright, virtual images cannot 
be projected on to a screen. 
A real image will be inverted / placing a screen 
or detector at the image will show the image. 

One correct -description OR detection. Correct description of detection 
AND explanation of difference 
between virtual and real image. 
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(d) 

  

Correct formula and substitution (using 
Descartes’s or Newton’s method). 

Correct image distance. Correct mathematical calculation and 
answers (with correct units and 
significant figures). 

2015(2) 
(a) 

  

This is a virtual image. 

One error. Correct calculation. 
(Must have negative value OR 
state virtual image.) 

 

2014(1) 
(a) 

 

Correct answer.   
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(b) 

 
Real image. 

One ray and nature  
OR two rays. 

Correct diagram 
AND 
Nature. 

 

(c) 

 

OR using alternative formulae. 

Correct formula and substitution. Correct object distance. Correct mathematical calculation and 
answer. 
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(d) 

 
When the object is closer than 5 cm from the 
lens, it is inside the focal point.  The image 
produced is virtual (and hence cannot be 
projected on the film).  The rays diverge on 
passing through the lens do not focus on the film 
so no picture formed. 

Correct diagram 
OR 
Explanation. 

Correct diagram 
AND 
Explanation. 

Correct diagram 
AND 
A full explanation that links to why no 
picture image on film. 

2013(2) 
(b) 

Rays from a close object will be diverging more, 
so the light will have to bend more so the lens 
will have to get fatter (more curved). 

Lens will get fatter 
OR smaller f. 

Correct diagram OR explanation 
using e.g. diverging rays 
OR 
formula. 

 

(c) The air has a lower refractive index than the 
liquid. 
If light goes from air to lens (or vice versa), it will 
bend more than if it goes liquid to lens. 
So light moving through air will focus closer to 
the lens. 
So focal length of lens in air is shorter than in 
liquid. 

ONE correct statement. TWO correct statements. Full explanation saying what happens 
to focal length 
OR 
 shown by calculation 
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Question Achievement Merit Excellence 

2012(1) 
(d) 

Diagram for lens with higher refractive index shows a shorter 
focal length. 
 
OR WRITTEN 
A greater refractive index means rays will bend more. 
OR 
A greater refractive index will mean a shorter focal length. 

Diagram for lens with higher refractive index 
shows a shorter focal length and hence the 
image is formed further away. 
OR 
A greater refractive index will mean a shorter 
focal length, resulting in light rays crossing the 
principal axis closer to the lens. 

Since rays through F bend more, they will appear 
to meet further away from the lens and hence a 
larger image will be formed. 
OR 
evidence from diagram 
OR 

Since magnification is the size of the image will 

be greater, when using a convex lens with a higher 
refractive index. 
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Question Evidence Achievement Merit Excellence 

2011(1) 
(a) 

Convex, converging. BOTH correct.   

(b) 

 

Correct except for ONE error. Both rays correct AND F. 

(2nd normal not needed 

Arrows not necessary 

Ray not on normal) 

 

(c) If the refractive index was greater, then the light 
would bend more when it goes into the lens and 
when it comes out.  

This would mean it would cross the (principal) 
axis closer to the lens. 

This would mean the focal length was shorter. 

ONE correct idea. TWO correct ideas. Full explanation including ALL ideas 
clearly linked to refractive index or 
denser medium. 

2011(2) 
(a) 

 

Correct except for ONE error. Correct diagram.  
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(b) Virtual, upright, (magnified). Needs virtual and upright only OR 
equivalent. 

  

(c) Light can travel through a lens in both directions 
so the light can focus on either side. 

Light can reflect off a mirror from only one side. 

Correct answer to EITHER lens OR 
mirror. 

Correct answer to BOTH lens and 
mirror (must mention reflect or 
equivalent). 

 

(d) 

 

Correct answer.   

2010(2) 
(a) 

 

Calculates image distance using positive 
focal length 
( di = 60 cm) 

Correct answer.  

2009(1) 
(a) 

 One ray and object or two rays arrows 
not required. 

Two correct rays and object 
drawn in correctly. 

 

(b) 

 

Correct answer.   
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(c) 1. Higher refractive index means the light 
is bent more. 

2. This means the image is formed closer 
to the lens. 

3. This means the sensor must be placed 
closer to the lens. 

OR 

Higher refractive index means the light is bent 
more. 

Focal length is shorter. 

This means the sensor must be placed closer to 
the lens.  

One idea correct. Two ideas correct. Full explanation with ideas clearly 
linked. 

2009(4) 
(a) 

Concave or diverging lens. Correct answer.   

(b) 

 

Value for image distance obtained 
without taking the negative sign into 
consideration (= 1.0 cm). Using 
Descartes’s or Newton’s method 

OR 

Correct value for image distance. 

Correct working with one error. 

 

 

f = 0.75 cm 

Correct working and answer. 
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2007(1) 
(e) 

 

One correct ray OR light bending at axis. Both rays correct. Must show 
refraction at both lens surfaces.  

 

(f) The glass has a lower refractive index, therefore 
it will bend the rays less, so the top ray will 
converge less so the ray will cut the axis further 
from the lens. 

The glass lens has a longer focal length. 

Glass has a lower refractive index and 
will bend rays less 
OR 
Glass lens has a longer focal length.  

Glass has a lower refractive index 
and will bend rays less 
AND 
Glass lens has a longer focal 
length. 

 

(g) 

 

Two rays correct. Two rays AND image correct. 
Must show arrows on both rays. 

 

(h) Virtual, erect and diminished. 2 out of 3 descriptions correct OR 
answer consistent with 1(g). 

  

(i) i

o

9  0.41Ê( 0.03)
22

Hm
H

= = = ±  
Correct answer 
OR 
answer consistent with candidates 
diagram. 
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OR M = f/So= 0.3/1.3 = 0.23 and hi = M 

ho = 0.23x0.35 = 8.1 cm 

Correct image distance (Descartes) 
OR 
correct magnification (Newtons). 
Incorrect sign allowed. 

Substitution into formula for hi. 
(linking of two formulae). 

Correct working AND answer. 

2006(2) 
(a) 

 

Diagram drawn.   

(b) 1
f
=

1
di

+
1

do
 

di = (6–1 – 13.0–1)–1 

di = 11.14 cm = 11 cm 

hi =
di
do

× ho  

hi = 11
13

× 2  so hi = 1.7 cm 

Correct formula and substitution. Correct working and calculation 
for di. 

Correct working and answer. 
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The Mess that is NCEA Assessment Schedules…. 

 

Level 2 Physics: AS 91170 replaced AS 90254. 

In 90254, 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). 

In 91170, from 2012 onwards, the answers/required level of performance are now within the Achieved, Merit and Excellence columns.  Each part of a question contributes to the overall 
Grade Score Marking of the question and there are no longer separate criteria. There is no shading anymore. At least their equation editor has stopped displaying random characters over 
the units.  

And in 2013 and 2014, with 91170, we are back to an Evidence column with the correct answer and Achieved, Merit and Excellence columns explaining the required level of performance to 
get that part. Each part of a question contributes to the overall Grade Score Marking of the question.   

 


