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Assessment Schedule – 2009 

Physics: Demonstrate understanding of wave and light behaviour (90182) 

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. 

Correct units and significant figures are required only in the questions that specifically ask for them. 
Italics indicate replacement evidence. 
 

Question Evidence Achievement Merit Excellence 

ONE 
(a) 

D = 3.8 – 2.2 = 1.6 m 2 Correct answer.     

(b) 
 

Because letters are laterally inverted by 
the mirror, they can be seen the right way 
round. 

1 Laterally inverted 
letters OR correct 
explanation.  

1 Laterally inverted 
letters AND 
correct 
explanation. 

 

(c) 

 

1 Correct position of 
the image / correct 
reflected rays. 

1 Correct position of 
the image and full 
drawing, but 
arrows are missing 
or lines behind the 
mirror are not 
dotted. 

1 Correct position 
of the image and 
correct drawing. 

(d) 

  
f = 1

0.0032
= 312.5  Hz 

  
λ = v

f
= 340

312.5
= 1.09 = 1.1 m 

2 Correct answer for 
frequency. 

OR 
 correct working 

 2 Correct working 
and answer for 
wavelength. 

 

  

(e) Time for the sound to travel to and fro is 
½ second. 

  
340 = 2d

0.50
 

d = (340 × 0.50) / 2 = 85 m 

2 Correct answer for 
time of travel. 

 
 

2 Correct working 
and answer but 
used d instead of 
2d to get 170 m. 

  

 2 Correct working 
and answer. 
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TWO 
(a) 

Refraction (of light). 1 Correct concept.     

(b) 

  

1 Correct diagram but 
lines are not dotted. 

1 Correct diagram 
with dotted line. 

 

(c) nglass = 6.7 / 4.2 = 1.595 (1.60) 
 

  

n1

n2

=
v2

v1

⇒
1.59
1.0

= 3.0 × 108

v1

 

v1 = 
 

3.0 × 108

1.59
= 1.9 × 108  m s–1 

2 Correct working and 
answer for nglass.

 

2 Correct working 
and answer for 
nglass and correct 
process but wrong 
answer due to 
mathematical/roun
ding error. 

 2 Correct working 
and answer. 

(d) 

 

1 Correct answer.     

(e) Greater than the critical angle. 1 Correct answer.   

(f) The ray bends away from the normal 
because it is travelling faster in air 
compared with glass (one side of the ray 
speeds up before the other at the glass-air 
boundary)/high to low refractive index 
because the optical density of air is lower 
than that of glass. So it speeds up in air 
and the direction changes. 

1 Light is travelling 
from a denser 
medium to a less 
dense medium/ 

Slow to fast/ 
High to low refractive 

index 
 
 

1 links 2 ideas..  
Ie slow to fast AND 

more dense to less 
dense. 

OR 
High to low 

refractive index so 
slow to fast 

OR 
Optically more to 

less dense 
 

1 Answer identifies 
the change in 
speed due to the 
difference in 
optical density as 
the cause of 
refraction away 
from 
normal/bends 
away. 
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THREE 
(a) 

(i) The particles will move up and down / 

right angles to the wave direction. 
(ii) The particles will move to and fro / 
parallel to the direction of the wave 
motion. 

1 EITHER statement 
is correct.  

1 BOTH statements 
are correct. 

  

(b) 

3

16

 

1 EITHER wavelength 
OR amplitude is 
correct. 

1 Correct labelled 
drawing.  

 

  

(c) 

  
f = 1

0.80
= 1.25  

v = f λ = 1.25 × 16.0 = 20 cm s–1  
(0.20 m s–1) 

2 Correct working and 
answer for f. 

 
OR 
 
20 ms-1  incorrect unit 

2 Correct working 
and answers with 
unit. 

 

(d) Sound waves propagate through vibration 
of particles. The particles in air are 
relatively further apart compared to the 
particles in steel. So the energy transfer in 
air is slower. In steel, particles are closer 
so the energy transfer is faster. So the 
waves arrive first at the steel end. 
OR 
The speed of sound in the steel rail is 
faster than that in air. Since sound travels 
the same distance in air and steel, it will 
take a shorter time for the sound to reach 
sensor 1. 

1 Sound travels faster 
in steel than in air or 
vice versa. 

OR 
 Sound travels at 

different speeds in 
different media. 

1 Relates the particle 
distance to the 
speed.  

OR 
 Implies faster 

speed in steel, 
takes shorter time. 

 

1 Relates the 
particle distance 
and energy 
transfer to the 
speed of BOTH 

OR 
 Gives an 

explanation in 
terms of faster 
speed, equal 
distance and less 
time. 

(e) 

 
v = d

t
 

d = v × t = 3500 × 4.2 × 10–3 = 14.7 m 

2 Correct formula and 
working.  

  

(f) 

  
v = d

t
= 14.7

0.0042 + 0.040
 

 = 332.6 m s–1 

  
f = v

λ
= 332.6

0.35
= 950  Hz 

 
NOTE:  could calculate for d= 0.147  
To get v= 3.32 ms-1  and f = 9.5 Hz 

 2 Calculated the total 
time only 

OR  
added times wrong 

and correct method. 

2 Correct process 
but failed to add 
the times together.  

 v = 367.5, f =1050 
 OR  
 Correct working 

and answers for v. 

2 Correct working 
and answers for f. 

Total criterion 1: 10 
criterion 2: 7 

criterion 1: 7 
criterion 2: 5  

criterion 1: 3 
criterion 2: 3 

 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

4 A1 
4 A2 

4 M1 
1 A2 + 3 M2 

2 M1 + 2 E1  
1 A2 + 1 M2 + 2 E2  

 


