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 Assessment Schedule – 2009   
 
Physics: Demonstrate understanding of electricity and magnetism (90185) 
 
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. 
 

Q Evidence Achievement Achievement with 
Merit 

Achievement with 
Excellence 

ONE 
(a) 

(i) negative charge / electron. 
(ii) particles move from the cloth to 

polythene. 

1 Correct answer for both   

(b) Metal is an electrical conductor and it 
allows charges to move freely in it 
(electrons repel each other so they spread 
out). 
Polythene is a non-conductor of electricity 
and it does not allow charges to move 
freely in it. 

1 Correct answer for both 1 Achieved plus 
statement that 
electrons (like 
charges) repel. 

 

(c) Jen’s clothing / body become positively 
charged and when she touches the door 
handle, negative charges / electrons from 
the door handle are transferred to her 
finger, which gives her an electric shock. 
The spark is the discharge of electrical 
energy / flow of current between her and 
the door handle. 

1 Mentions that earthing 
causes an electric shock. 

 OR 
 Implies charge flows 

between her and the car. 
 (Positive charges or 

protons moving – Not 
Achieved) 

1  Explains the flow of 
charges as the cause 
of shock  
OR  
the flow of electrical 
energy or ionisation 
as cause of spark.  

1  Explains the flow of 
charges as the cause 
of shock  
AND  
the flow of electrical 
energy or ionisation 
as cause of spark. 

(d) 
(i)

  
R = V

I
= 3000

1.6 × 10−6
= 1.875 × 109  

 = 1.9 × 109 Ω 

(ii) 
 

1.875 × 109

106
= 1875Ź(1900)           MΩ 

2 Answer to (i) OR (ii) is 
correct. 

 
 Consequential if wrong 

answer (i) is divided by 
106  

2 BOTH answers (to 
(i) and (ii)) are 
correct. 

 

(e) 

  
P = E

t
= 1.0 × 10−6

0.001
= 0.0010  W 

  
I = P

V
= 0.0010

5000
= 2.0 × 10−7 A 

 
(NB If 1.0 x 10-6 is wrongly used for 
power answer will be 2.0 x 10-10A) 

2 Correct answer for 
power. 

2  Achieved followed 
by correct process 
but wrong answer. 

  

2 Correct working and 
answer. 

(1900) MΩ 
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TWO 
(a) 

Since the bulbs are in series the total 
voltage to operate them at normal 
brightness is 2 + 2 + 2 = 6.0 V 
So 4 lots of 1.5 V cells have to be 
connected in series to get 6.0 V supply. 

1 Mentions that the 
battery supplies 6.0 V or 
bulbs require 6.0 volts 
to operate at normal 
brightness. 

1 Calculations to show 
how battery V is 
derived from cell V 
AND V drop across 
each lamp adding to 6V 
must be shown. Full 
annotation on diagram 
also acceptable 

 

(b) P = VI = 2.0 × 0.015 = 0.030 W 2 Correct answer.     

(c) 

  
R = V

I
= 2.0

0.015
= 133.3  Ω 

RT = 3 × 133.3 = 400 Ω 

OR 
  
R = V

I
= 6.0

0.015
= 400ŹΩ  

2Correct working and 
answer for RT. 

  

(d) Statement: Bulbs A, B, and C will glow 
with normal brightness and bulb D will 
blow / not work. 
Reasons 
1. The voltage output of the cells is 6.0 V, 
so the 3 bulbs in series will operate as 
normal because they share the supply 
voltage equally. 
2. The bulb in parallel will probably blow 
because it is designed to operate at 2.0 V 
only. 

1 States 3 bulbs in series 
will operate as normal 
AND the bulb in 
parallel will be very 
bright or blow / not 
work.  

1  Achievement plus 
correct reason for each 
parallel arm is given. 

 
 Explanation that 

implies diversion of 
current from A,B,C arm 
to D arm is not 
acceptable. 

1  Merit plus stating 
the lamp would 
(probably) blow. 

 
(Fuse blowing not 

acceptable) 

(e) 

  
B =

μo I

2πd
= 1.26 × 10−6 × 200

2π × 8.0
 

 = 5.0 × 10–6 T 
Bearth

 = 5.0 × 10–5 T 

Bwire = 
 

1

10
 of Bearth 

Or Bearth = 10 × Bwire  
 
Or Bwire = Bearth – 4.5 x 10 -5 T 
 
Or  Bearth= Bwire + 4.5 x 10 -5 T 
 
 

2 Correct working and 
answer for B. 

OR 
 Correct numerical 

comparison given 
wrong answer. 

2 Correct working and 
answer for B and states 
Bearth is bigger. 

2 Correct working and 
answer for B and 
makes valid 
numerical 
comparison.  

400 Ω 
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THREE 
(a) 

  
 
 
 
 
 

1 Any two correct of 
shape, direction and 
position.  

1 Correct drawing. 
 Displacement of 

magnetic poles can 
be left or right. 

  

(b)(i) 
 
 
 
 
 

(ii) 

 
  

 
 
 
To the left of the geographic north pole 
there is a magnetic south, and to the right 
the geographic south pole there is a 
magnetic north. Since the opposite poles 
attract, the north pole of the compass 
needle points to the magnetic south. 

1 Correct labelling of 
poles.  

 
  

1  Achievement plus 
shows some 
understanding of 
magnetic north and 
south poles as the 
cause of the needle 
position. 
Inconsistencies 
allowed. 

 
  

1 Achievement plus 
correct and clear 
explanation 
including statement 
that geographic and 
magnetic poles are 
not in the same 
place. Angular or 
other distance of 
separation not 
required. 

  

(c) When the solenoid is switched on, it 
becomes magnetised and the piston is 
pulled to the right to the hit the right tone 
bar.  
When the solenoid is turned off, it 
becomes non-magnetised and the piston is 
pulled to the left by the spring to hit the 
left tone bar. 

1 Explanation not clear 
but implies the 
workings and must 
include magnetism. 

 

1 Correct explanation.   

(d) 

  
4.73× 10−3 = 1.26 × 10−6 × 150 × 0.75

L
 

  
L = 1.26 × 10−6 × 150 × 0.75

4.73× 10−3
= 0.0299 m 

    = 0.030 m 

2 Correct substitution 
only. 

  

2 Correct working and 
answer. Rounding 
not essential. 

  

 

(e) 
 
  
V = P

I
= 6.75

0.75
= 9.0 V  

  
R = V

I
= 9.0

0.75
= 12Ω  

2 Correct answer for V  
or 

 Correct answer with less 
than full working. 

  

2 Correct process but 
wrong answer. 

  

2 Correct answer 
showing full. 
working. 

Total opportunities Criterion 1: 8 
Criterion 2: 7  

Criterion 1: 7  
Criterion 2: 5 

Criterion 1: 3 
Criterion 2: 3 

 

Sufficiency 

Achievement A minimum of 8 achievement level or higher answers are correct, which must include a minimum of 3 from each 
criterion.  3 A1 + 5 A2  or   4  A1 + 4  A2  or   5 A1  + 3 A2.  
 For front page recording: If results are (3 A1 + 4 A2)  or ( 4 A1  + 3 A2 ) strike through the criterion with 3. 
  If  result is (3 A1 + 3 A2 ) strike through both criteria. 

Merit A minimum of 10 opportunities correct including at least 3 at merit level or higher from each criterion. 
2 A1 +  2 A2  + 3 M1 + 3 M2 

Excellence A minimum of 12 opportunities correct including at least 3 at merit level from each criterion and 3 at excellence 
level  with at least 1 from each criterion. 
eg  (3 x A)  + 3 M1 + 3 M2 +  1E1 + 2E2         or       (3 x A)  + 3 M1 + 3 M2 +  2E1 + 1E2 

The ends of the 
field lines must 
bend down 
towards or touch 
the earth’s surface 
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