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Assessment Schedule – 2011 
Physics: Demonstrate understanding of waves (90254) 
Evidence Statement 

Q Evidence Achievement Merit Excellence 

ONE 
(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. 

(d) θ = 90 – 50 = 40° Correct answer.     
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(e) 

  

n1 sin!1 = n2 sin!2

n2 = 1.0" sin65°
sin40°

= 1.410

sin!C = 1
1.410

!C = 45°

 

Correct substitution in Snell’s Law. 
 
 
 

Correct except for ONE error. Correct answer. 
(accept 1.4, 46○) 

TWO 
(a) 

 

Correct except for ONE error. Correct diagram.   

(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) 

  

m =
hi

ho

3=
hi

4
hi = 12 cm

 

Correct answer.     
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(e) 

  

m =
di

do

do =
di

m
= !6
!3

= 2 cm

1
f
= 1

do

+ 1
di

1
f
= 1

2
+ 1
!6

1
f
= 2

6
f = 3 cm

 

ONE correct process. Correct working except for ONE 
error (e.g. sign wrong). 
Negative signs not needed for 1st 
calculation. 

Correct answer. 

(f) 

  

n1

n2
=

v2

v1

1.34
1.41

= 2.1!108

v1

vf = 2.1!108 !1.41
1.34

vf = 2.2 !108  m s"1

 

Correct substitution 
OR ONE error 

 Correct answer.   

 2 sig. figs. Correct sig. figs.     

THREE 
(a) 

  

v = f !

! = v
f
= 3.0"108

4.80"108
= 0.63 m

 
Correct answer except for kHz 
conversion. 

Correct answer.   
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(b) 

  

f = 1
T

T = 1
f
= 1

4.80!108
= 2.1!10"9  s

d = vt = 3!108 ! 2.1!10"9

d = 0.63 m

 

  
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. 

  

(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   (n! 1

2 )"  so they cancel 
(destructive interference). 
At an antinode the two waves arrive in phase because 
the path difference is  n!  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. 

  

 A1 for all units correct       
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Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A1 + 2 A2 + 4 A 2 M1 + 2 M2 + 2 M + 6 A 1 E1 + 1 E2 + 1 E + 5 M + 4 A 

 
Note: where the criterion is not specified, the required grade(s) can be from either. 
 
 


