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Assessment Schedule – 2010 
Physics: Demonstrate understanding of waves (90254) 
Evidence Statement 

Q Evidence Achievement Achievement with 
Merit 

Achievement with 
Excellence 

ONE 
(a) 

 

1 Reflected wave shows 
phase change. 

1 Achievement plus 
correct reflection.  

 OR 
 Ensures wavelength is 

the same. 

 

(b) Same speed, same frequency. 1 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. 

1 States height of 
resultant pulse 6.0 cm 

 OR 
 States they continue 

unaffected once they 
have passed through 
each other. 

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

 AND 
 States once they pass 

each other, they 
continue unaffected. 

 

(d) 

  

v1

v2

=
!1

!2

4.5
v2

=
12.4
8.6

v2 = 3.12 m s"1 = 3.1 m s"1

 Or find f = 0.3629 Hz and 
substitute 

2 Correct formula and 
substitution. 

2 Correct answer.  

TWO 
(a) 

  

1
f
=

1
di

+
1
do

1
di

= !
1

15
!

1
20

di = !8.57 cm = !8.6 cm

 

2 Calculates image 
distance using 
positive focal length 

    ( di = 60 cm) 

2 Correct answer.  

(b)  
 
 
 
 

1 One ray drawn 
correctly including 
direction (arrow) 

 OR image found 
correctly. 

1 Image obtained 
correctly using 2 
correct rays (arrows) 

 

(c) 

  

1
f
=

1
do

+
1
di

1
3.6

=
1

12.5
+

1
di

di = 5.056 cm
di

do

=
hi

ho

hi = 1.62 cm
 OR Use Newton’s formulae. 

2  Correct formula and 
substitution to obtain 
image distance  

   
 OR So = 8.9 cm 

2 Image distance correct 
  (di = 5.056 cm) 
 
 OR M = 0.4045 

2 Correct answer 
 for hi = 1.6 cm 
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(d) When the pin is very close to the 
concave mirror, a virtual image is 
formed. 
The rays of light upon reflection in 
the mirror diverge and appear to 
meet at a point behind the mirror. 
This means that the image cannot 
be formed on a screen and is 
formed behind the mirror. 

1 Idea of the image 
being virtual 

 (Correct diagram + no 
words) 

1 Plus The rays appear 
to meet behind the 
mirror 

 OR 
 Since the rays diverge 

on reflection. 

1 Complete answer 
using words and/or 
diagram. 

THREE 
(a) 

 
 
 
 
 
 

1 All correct. 
 

  

(b) 
(i)& (ii) 

  

n1 sin!1 = n2 sin!2

1.55sin 48.7 = 1.33sin!2

!2 = 61°

n2 sin!2 = n3 sin!3

1.33sin 61= 1.0sin!3

!3 = is not possible

 

The reason for the ray not being 
able to pass through to air as the 
angle of incidence in water is 
greater than critical angle. Hence 
the ray undergoes total internal 
reflection. 

2 Correctly calculates 
angle of refraction in 
water (61°). 

 
 OR correctly finds 

critical angle (48.75°). 

2 Correct  angle of 61° 
AND 

 
 EITHER critical 

angle for water-air 
interface (48.75°). 

 OR 
 Applies Snell’s law in 

order to calculate 
angle of refraction in 
air (ERROR). 

2 Justifies the reason 
for the ray not being 
able to pass through 
to air as the angle of 
incidence in water is 
greater than 
critical angle. 
Hence the ray 
undergoes total 
internal reflection. 

FOUR 
(a) 

  

v = f !

! =
3.00 "108

93.4 "106

! = 3.21 m

 

2 Correct answer. 
 
 OR correct for 

wavelength in 4(b). 

  

(b) 

 

!B =
3.00 "108

856 000
!B = 350 m

 

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. 

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

 

1 PLUS States that it is 
due to longer 
wavelength of B 

 
 OR lower frequency. 

1 BOTH points, ie 
links to the reason 
that the longer 
wavelengths of B 
are able to diffract 
(over the hills) more 
than A. 

(c) The fringes will be closer together 
if the screen is brought closer to the 
barrier 
OR brighter 
OR more lines seen. 

1 One correct statement.   
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(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. 

1 Idea of destructive 
interference  

 
 OR nodal points 
 
 OR crest meets 

trough. 
 

1 Destructive 
interference because 
the waves arrive out 
of phase and cancel 

 
 OR path difference is 

an odd number of half 
wavelengths so 
cancel. 

1 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 

 
 

Judgement Statement 

 Achievement Achievement with Merit Achievement with Excellence 

C1 4 A1 3 A1 + 3 M1 3 A1 + 2 M1 + 2 E1 

C2 3 A2 2 A2 + 2 M2 2 A2 + 1 M2 + 2 E2 

 
 
 
 


