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Level 2 Physics: Waves – Waves Behaviour - Answers 

Question Evidence Achievement Merit Excellence 

2021(1) 
 (c) 

 

 

Same wavelength or inverted. Same wavelength and inverted.  

(d)(i) 
 
 
 
 
 
 
 
 
(ii) 

 

 
• Correct diagram. 
• Identifies diffraction and interference of waves. 
• Waves that are in phase constructively interfere, resulting in 

large waves. 
• Waves 180° out of phase cause destructive interference of 

waves causing no / small waves (pd formula OR diagram). 

TWO bullet points. THREE bullet points. Comprehensive answer linking 
reasoning to effect. 

2020(3) 
(c) 

 

ONE correct row. THREE correct rows.  
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(d) Soundwaves from both speakers spread out. As the lifeguard 
walks along the far side, she receives sound waves from both 
speakers. Because the sound waves have different distances to 
travel from each speaker at some points, the waves arrive in 
phase, constructive interference occurs, and the lifeguard hears 
a louder sound. At other places, the waves arrive out of phase, 
destructive interference occurs, and the lifeguard hears a quieter 
sound. 

Makes ONE valid point in 
context. 

Partial explanation. Comprehensive explanation 
(including different distances 
travelled by the two waves). 

2019(3) 
(a 

Working including conversion to Hz. 

 

This is a show answer.   

(b) Diffraction is the phenomenon. 

Wave diagrams show longer waves diffracting over and down 
mountain with smaller just passing on. 

So longer wavelengths would give better reception. 

 

One point. Both points.  
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(c) 

 

Pink shaded bit is the answer. 

Correct shape or correct 
placement of both pulses 
incorrectly added. 

Correct answer  

(d) Constructive or destructive interference. 

Where it is constructive the waves are in phase and anti-nodes 
will form and so amplify the signal. 

Where they are out of phase a node will form and there will be 
no signal.  

Links path difference to wavelength. 

Constructive or destructive 
interference named. 

Constructive or destructive 
interference linked to signal 
quality. 

Complete answer. 

2018(3) 
(a) 

 

Wavelength AND amplitude 
marked correctly. 

  

(b) Named as diffraction, and the AM waves would diffract the 
most since they have the longer wavelength.  So, the AM 
station is most likely to be detected at home. 

Called diffraction. Called diffraction AND AM bent 
more due to longer wavelength. 
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(c) 

 

A pulse 3 consecutive squares 
wide, with some combination 
of 2, 4,2. 
OR 
2,3,2 at 5th square 0 

Fully correct (up 2, up 4, up 2) 
starting on the 5th square from 
the left. 

 

(d) A point X the waves are in phase, so the signal will be stronger 
due to constructive interference. Path difference = nλ.   

At point Y the waves are out of phase, so destructive 
interference occurs, so quiet. Path difference = (n - ½) λ. 

X OR Y marked correctly 
AND 
ONE explanation correct. 

X AND Y marked correctly 
AND 
TWO correct explanations. 

Merit 
PLUS 
Path difference is explained. 
Path difference = nλ for X and 
(n - ½) λ. for Y. 

2017(3) 
(a) 

 

Correct v.   
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(b)(i) 

 

 

 

 

 

 

(ii) 

Refracted waves (red lines) bend towards the boundary, only 
red lines required. 

 

The wavelength is shorter than in deep water, and constant. 

OR 

 

Refracted waves bend 
towards the boundary. 

OR 

The wavelength is shorter 
than in deep water, but 
constant. 

 

 

OR 

 

Refracted waves bend towards 
the boundary. 

AND 

The wavelength is shorter than 
in deep water, but constant. 

 

 

AND 

 

 

(c) Light waves have shorter wavelength, and sound waves have 
longer wavelength. 

Longer wavelengths diffract more around larger obstacles (like 
the cliff), so sound waves diffract more and can be heard. 

Light waves have shorter 
wavelength, and sound waves 
have longer wavelength. 

OR 

Longer wavelengths diffract 
more around larger obstacles 
(like the cliff), so sound waves 
diffract more and can be 
heard. 

Both statements.  
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(d) Louder sound is heard where waves from two sources 
constructively interfere because the path difference between 
two sound waves is n λ, so the total amplitude of the resultant 
wave increases, creating a louder sound.  Quieter sound is 
heard where waves from two sources destructively interfere 
because the path difference between two waves is ½ λ, so the 
total amplitude decreases, creating a quiet sound. 

The idea that the loud sound is 
heard where sound waves 
from two sources 
constructively interfere or a 
crest lies on a crest. 

OR 

The quiet sound is heard 
where two waves 
destructively interfere, or a 
crest lies on a trough. 

BOTH constructive and 
destructive interference 
explained 

AND 

linked to EITHER 

Path difference of waves. 

Amplitude/volume of resultant 
waves. 

ALL points covered. 

2016(2) 
(d)(i) 

 

(ii) 

 

 

 

(iii) 

Diffraction. 

Correct diagrams for A and B, showing:  

• little diffraction of wave fronts for A 
• diffraction / semi-circular wave fronts for B  
• both diagrams show wavelength remains unchanged. 
• The waves reached the lily using rock position B. 

 

(Diffraction is the spreading out of waves as they pass through a 
gap or around a barrier.)  The closer the width of the gap is to 
the size of the wavelength of the waves the more the waves 
diffract and therefore spread out. 

Little diffraction with A because the gap is very much bigger than 
the wavelength and so waves do not diffract much and do not 
reach the lily.  The small gap for B is similar in size to the 
wavelength of the incoming waves and waves would reach water 
lily because of significant diffraction.  

Process named and TWO 
correct points. 

 

Process named and ALL correct 
points. 

 

Comprehensive answer linking 
reasoning to effect. 
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2014(2) 
(d) 

Sound waves have longer wavelengths compared to light waves. 
Due to the longer wavelength, sound waves can diffract through 
the open door (same order of size as λsound). Light cannot diffract 
as much as sound. Hence Moana cannot see the radio but can 
hear it. 

ONE correct idea. Links the concept of diffraction 
along with one difference stated. 

 

Is able to point out one 
difference between light and 
sound waves. 

AND 

Is aware about the concept of 
diffraction in this example. 

AND 

Can reason why sound waves 
reach Moana, but light waves 
cannot reach her. 

2014(3) 
(a) 

 

(NB 0.50/1.2 2sf) 

 

  

 2 sig fig. Correct unit and sig fig.   

(b) 

 
(The waves arrive out of phase hence there is destructive 
interference creating a node.) 

X is a node / destructive 
interference. 

OR 

Correct wavelength. 

Correct wavelength. 

AND 

Node 

OR 

path difference. 

Correct answer relating path 
difference to wavelength and 
node produced. 



 No Brain Too Small  PHYSICS  
 

2013(3) 
(c) 

It gets closer 

If the frequency increased, the wavelength would decrease. 

The path difference to a 1st antinode is λ. 

So if the path difference decreases, the 1st antinodal line will 
move closer to the central antinodal line. 

ONE correct statement. TWO correct statements. Full explanation mentioning 
path difference 

OR suitable diagram 

OR discussion. 

(d) Diffraction. 

Identify B. 

Correct diagram for A and B, showing semi-circular wave fronts 
for A. 

Diagram shows wavelength remains unchanged. 

Since semi-circular wave fronts are produced in the small gap 
that is similar in size to the wavelength of the incoming waves, a 
boat anchored at A would be affected by the waves. 

Wave approaching the large gap do not diffract as much. Hence a 
boat at B would remain calm. So B is the better option for 
anchoring the boat. 

TWO correct points. 

 

Minor error(s). Complete answer. 
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Question Achievement Merit Excellence 

2012(3) 
(a) 

Shows 2 correct directions 

 

 

Diagram shows: angle of incidence = angle of reflection 

OR 

Angle of incidence greater than angle of refraction. 

Shows THREE correct rays 

Diagram shows: 

Angle of incidence = angle of reflection 

AND 

Angle of incidence greater than angle of 
refraction. 

 

(b) Diagram showing refracted wave fronts closer 

OR 

Refracted wave fronts travelling in approximately the correct 
direction. 

(Arrows not needed) 

Diagram showing refracted wave fronts closer. 

AND 

Refracted wave fronts travelling in 
approximately the correct direction. 
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(c) 

 

Diagram shows circular waves. 

OR 

Diagram shows plane waves = to gap. 

Diagram shows waves.  

PLUS TWO of three: 

Arrow(s) 

OR 

The waves would diffract around the gap in the 
barrier.  

OR 

The boat would move up and down as the 
waves pass under it. 

PLUS No / little diffraction. 

Diagram shows waves including direction of waves. 

AND 

The waves would diffract around the gap in the 
barrier.  

AND 

The boat would then move up and down as the 
waves pass under it. 

 

PLUS No movement. 

(d) Words OR diagram. 

Circular wave fronts are produced as the waves go through each 
gap. 

OR 

Boat will remain calm due to destructive interference. 

Answer linked to Path difference. 

OR 

Phase difference. 

Waves from gap B will have to travel an extra 2.0 m 
to reach the boat. 

AND 

This means the path difference is half a wavelength. 
So the waves will interfere destructively. 

AND 

Hence the boat will remain calm. 
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Question Evidence Achievement Merit Excellence 

2011(3) 
(a) 

 

Correct answer except for kHz 
conversion. 

Correct answer.   

(b) 

 

OR The time taken for one oscillation is the 
period. The distance moved by the wave in one 
period is the wavelength so d = 0.63 m. 

Correct working or reasoning with ONE 
error. 

Correct answer with working or 
reasoning. 
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(c) When she walks from X to Y, she is walking 
through nodes and antinodes.  

The strength of the radio signal will decrease and 
increase. 

At a node, the two waves arrive out of phase 
because the path difference is  so they 

cancel (destructive interference). 

At an antinode, the two waves arrive in phase 
because the path difference is  so they add 
constructively. 

When she walks from Y to Z she is walking along 
the central antinode (path difference is always 
zero) so her radio receives a constant strong 
signal (OR gradually increasing strength signal). 

BOTH descriptions correct. 

OR ONE description and partial 
explanation. 

BOTH descriptions correct. 

AND partial explanation. 

OR ONE description AND full 
explanation. 

BOTH descriptions correct.  

AND full explanations linked to idea of 
superposition. 

(d) The frequency of the radio waves is lower than 
for light, so they have longer wavelength.  This 
means the radio waves diffract as they pass 
through the gap and reach Abi.  Since light rays 
have a shorter wavelength, they do not diffract 
as much, and hence they cannot see each other. 

Description of diffraction. 

OR description of difference in 
wavelength. 

Or diagram correct. 

Correct explanation using 
diffraction. 

  

2010(1) 
(a) 

 

Reflected wave shows phase change. Achievement plus correct 
reflection.  

OR 

Ensures wavelength is the same. 
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(b) Same speed, same frequency. All correct   

(c) As the pulses travel through each other, the 
resultant pulse is the vectorial addition of the 
two initial pulses, and hence will be 6.0 cm high. 
Once they have travelled through each other, 
they continue unaffected by the superposition. 

States height of resultant pulse 6.0 cm 

OR 

States they continue unaffected once 
they have passed through each other. 

States height of 6cm resultant 
pulse when they are superposed. 

AND 

States once they pass each other, 
they continue unaffected. 

 

(d) 

 

OR 

Find f = 0.3629 Hz and substitute 

Correct formula and substitution. Correct answer.  

2010(4) 
(a) 

 

Correct answer. 

OR 

correct for wavelength in 4(b). 

  

(b) 

 

The radio waves used by Radio Station B have 
longer wavelength and hence can diffract over 
the hills better than the radio waves used by 
Station A that are shorter. Hence Henry can hear 
Radio Station B when he goes over hilly terrain. 

Identifies that it is Radio Station B that 
Henry can hear because of diffraction. 

 

PLUS States that it is due to 
longer wavelength of B 

OR 

lower frequency. 

BOTH points, i.e. links to the reason 
that the longer wavelengths of B are 
able to diffract (over the hills) more 
than A. 
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(c) The fringes will be closer together if the screen is 
brought closer to the barrier 

OR brighter 

OR more lines seen. 

1One correct statement.   

(d) The dark fringes are caused due destructive 
interference when a crest meets a trough and 
they cancel each other. 

This happens when the path difference is an odd 
number of half wavelengths. 

It is only the alternate band that is dark because 
the bands in between are bright due to 
constructive interference when the path 
difference is a whole number of wavelengths. 

Idea of destructive interference  

OR 

nodal points 

OR 

crest meets trough. 

 

Destructive interference because 
the waves arrive out of phase and 
cancel 

OR 

path difference is an odd number 
of half wavelengths so cancel. 

Plus The bright bands in between are 
due to constructive interference when 
waves arrive in phase and reinforce 

OR 

path difference is a whole number of 
wavelengths so reinforce 

2009(3) 
(e) 

Radio waves are longer than light wavelength 
and diffract around the hill whereas light waves 
can not 

Mention of diffraction of radio waves. Achieve plus explanation of why 
light waves cannot diffract 

 

(f) Bianca does not hear the sound 

The path difference is zero. 

The sources are out of phase, so the two sound 
waves arrive out of phase (or destructive 
interference). 

Compressions and rarefactions arrive 
simultaneously and cancel (destructive 
interference) 

No sound No sound plus ether out of phase 
or destructive interference. 

Full clear and concise explanation 
including reference to zero path 
difference. 
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2008(1) 
(a) 

 
 

A correct resultant pulse (double the 
amplitude) OR correct position (starting 
4 squares from left) of pulse. 

A correct resultant pulse AND 
correct position of pulse. 

 

(b) 

 

• Both pulses smaller amplitude than 
original pulse. 

• Reflected pulse inverted. 
• Reflected pulse reversed. 
• Transmitted pulse not phase changed. 
• Transmitted pulse closer to boundary. 
• Wavelength of reflected pulse same as 

original 
• Wavelength of transmitted pulse, 

smaller than original. 

Must show transmitted and reflected 
pulse and 3 points correct. 

5 points correct. 6 points correct. 

(c) Frequency remains the same. 

 

Correct substitution and re-arranging. 

OR 

 

One speed correct. Both speeds correct. 

(d) The speed decreases. Frequency remains 
constant. the wavelength is directly proportional 
to speed and hence when speed decreases, 
wavelength decreases. 

Wavelength is shorter. Wavelength is shorter because 
frequency does not change and 
speed reduces. 
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(e) 

 

Correct substitution. 

OR 

f = 0.8 Hz 

Correct answer for period. 

Allow 

T = 1.25 s 

 

2008(3) 
(a) 

Diffraction Correct answer.   

(b) Diagram shows waves with unchanged 
wavelength and less diffraction.  

Correct answer, unchanged wavelengths 
and less diffraction. 

  

2007(2) 
(a) 

 

Wavefronts at correct angles.   

(b)  Wavefronts at correct angles OR wave 
direction away from normal and at right 
angles to wavefront. 

Wavefronts at correct angles 
AND wave direction away from 
normal and at right angles to 
wavefront. 
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(d) First diagram shows small diffraction 

Second diagram shows large diffraction. 

Wavelength is constant. 

Second diagram shows diffraction. Both diagrams correct including 
more diffraction in diagram 2 

AND 

consistent wavelength 

OR 

straight section approximately 
width of gap.  

Both diagrams correct including: more 
diffraction in diagram 2 

AND 

consistent wavelength 

AND 

straight section approximately width 
of gap. 

(e) Diffraction. Correct answer.   

(f) On the central antinode, the boat is equidistant 
from both sources. Path difference equals zero, 
waves arrive in phase and add constructively 
producing a large amplitude. 

Off to one side, waves travel further from one 
aerial, path difference equals half wavelength, 
they arrive out of phase, add destructively, small 
amplitude. 

Links observations to interference. Correctly explains node 
(destructive, out of phase) OR 
antinode (constructive, in phase) 
behaviour.  

Correctly explains node (destructive, 
out of phase) AND antinode 
(constructive, in phase) behaviour. 

(g) 
3

4

1 1
0.035 10

2.9 10 ÊHz

f
T

f

−= =
×

= ×

 

Correct except for conversion   Correct working AND answer.  
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(h) 

  
λ =

v
f
=

3.00 ×108

2.9 ×104 = 1.0 ×104 m  

or d = v x t  

= 3.00 x 108 x 0.035 x 10-3  

= 1.1 x 104 m 

Correct answer OR answer consistent 
with 2(g). In approach 2 allow lack of 
conversion. 

Correct sig figs. 

  

2006(1) 
(d) 

f = 8/20 
f = 0.40 Hz 

Correct answer.   

(e) Hz, s-1 Both Correct   

(f) v = f λ so λ = v/f = 2.8/4 = 7 m 
 

Correct answer.   

(g) Sound waves diffract around barrier. Correct answer. This is because sound waves have 
a long wavelength. Light waves’ 
short wavelength means they will 
not be diffracted. 

 

(h) Light waves are e/m waves / transverse / travel at 
3.0 × 108 m s–1/ do not need a medium. 

Sound waves are mechanical waves/need a 
material/ medium/longitudinal waves. 

2 differences stated   

(i) 

 

Phase correct for both transmitted and 
reflected pulse 

As for Achievement 

plus 

transmitted pulse closer to 
boundary 
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2006(2) 
(h) 

Antinode/constructive 
interference/reinforcement. 

Correct answer   

(i) The dark fringes on either side of the zero-order 
fringe are caused by destructive interference.  
Light from one slit travels a distance that is ½ 
wavelength longer than the distance travelled by 
light from the other slit.  Crests meet troughs at 
these locations.  

One correct statement. Links destructive interference 
due to a crest meeting a trough. 

Links this to the distance travelled by 
the wave from one slit is ½ wavelength 
longer, compared with the wave from 
the other slit. 

2005(3) 
(a) 

Radio waves can travel through vacuum and 
Sound waves can’t 
OR 
Radio waves are transverse and Sound waves are 
longitudinal 
OR 
Radio waves are EMR and Sound waves are 
mechanical 
OR 
Radio waves are faster 
OR 
Other correct physical difference. 

One difference identified correctly.   

(b) 

 

Correct formula selected and 
substitution.  

Allow incorrect f of 91 × 10x 
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(c) 

 

Note: Sig. Fig. question. 

Correct answer. 

Allow value of f consistent with 3(b). 

2 sig figs. 

  

(d) 

 

Correct answer.   

2005(4) 
(a) 

 

One diagram shows diffraction. Both diagrams show diffraction 
plus longer wavelengths diffract 
more and consistent wavelength. 

 

(b) Diffraction Correct answer.   

(c) Robbie is at an antinode. The waves from the two 
speakers arrive in phase causing constructive 
interference. This causes a loud sound. Amy is at 
a node. The waves from the two speakers arrive 
out of phase causing destructive interference. 
This causes a quiet sound. 

Correctly describes nodes or antinodes 
causing loud / quiet. 

OR 

Correct reference to constructive or 
destructive interference. 

Correctly describes nodes 
and antinodes causing loud 
/ quiet. 

OR 

Correct reference to constructive 
and destructive interference. 

Correctly describes nodes and 
antinodes causing loud / quiet. 

AND 

Robbie is at an antinode (constructive 
interference) and Amy is at a node 
(destructive interference). 
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Level 2 Physics: AS 91170 replaced AS 90254. 

The Mess that is NCEA Assessment Schedules…. 

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, 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. 


