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Assessment	  Schedule	  –	  2012	  

Physics:	  Demonstrate	  understanding	  of	  electrical	  systems	  (90523)	  

Evidence	  Statement	  

Q Evidence Achievement Merit Excellence 

ONE 
(a)  

6.2
0.500

= 12.4Ω  

Accept 12.3 – 12.5 

2 Correct answer 
12.4 Ω 

  

(b) 7.4 V 
A best fit line drawn through the points 
crosses the y-axis at 7.4 V. This shows that 
when there is no current the terminal 
potential would be 7.4 V. When there is no 
current through the internal resistance, the 
terminal potential will equal the EMF of the 
cell. 

1 7.4 V. 1 Correct answer 
referring to the 
graph trend line 
and linking EMF 
to no current or 
no-load voltage. 

 

(c) 
Gradient: 

 

6.0− 7.2
600 mA −100 mA

= −2.4Ω  

Kirchoff’s law says IR = ε – Ir so the 
gradient is the negative of the internal 
resistance. 
Accept 2.3 - 2.5 

2 –2.4 Ω. 2 2.4 Ω 
AND 
 Statement that  

gradient is the 
internal resistance. 

 

(d) New line drawn so that the y-intercept is the 
same, but the gradient is steeper.  
The EMF of the cell will remain the same 
over time but the internal resistance of the 
cell will increase (as the products of the 
reaction in the cells build up). 

1 Correct intercept.  
OR 
 Steeper gradient. 
OR 
 Wrong line, but 

statement that 
internal resistance 
has increased. 

1 Correct line. 1 Correct line and 
complete 
reasoning. 

 Internal 
resistance has 
increased and the 
EMF remains 
same 

TWO 
(a) 

• As the motor turns, the flux through the 
coils of the motor changes, inducing an 
EMF across the ends of the coil.  

• The EMF is proportional to the rate of 
change of flux so the faster the motor 
spins the greater the EMF.  

• The induced EMF will oppose the EMF 
from the battery, so it will limit the 
current in the coil. (This limits the amount 
of energy that is used from the battery.) 

• (When switch is closed, the current is 
changing and it induces a voltage.) 

1 ONE correct 
statement. 

1 TWO correct 
statements. 

1 Full correct answer 
linking Motor 
rotation to change 
of flux. 

 The Induced EMF 
increase with 
greater speed as 
rate of change of 
flux increase 

 Induced emf 
opposing the 
current so current 
is reduced.  
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(b) 

 

4.5
e

= 1.655  

Therefore τ = 2400 s 
R = τ/C 
R = 2400/500 
R = 4.8 Ω 

2 Correct time 
constant. 

 
 Must show the 

working. 

 

4.5
e

= 1.655  

2 Uses τ = RC and 
gets correct 
answer linking 
graph shape to  
4.8 Ω. 

 

(c) 500 × 3 = 1500 F 
Exponential decay curve drawn stretched  
× 3 wider. 

1 Exponential decay 
curve drawn 
stretched approx  
× 3 wider or clear 
attempts to do 
this. 

  

2 1500 F.   

(d) Three 500 F capacitors  connected in 
parallel or drawn  

1 Correct statement 
or correct 
diagram. 

 
 
 
 
 

 

THREE 
(a) 

  

2!fL = XL

2!× 2.7 ×107 ×1.00×10−6 = XL

= 169.6Ω
≈170Ω

 

2 Correct working.   

(b) 

  

Z = 1702 + 472

Z = 176.4Ω

I = V
Z

I = 5.00
176

I = 0.0283 A

 

2 Correct 
impedance. 

 176.4 Ω 
OR 
 Incorrect 

impedance but 
consequentially 
correct calculation 
for current. 

2 Correct current. 
 28.3mA 
 

 

 1 3 sf for the current 
value. 

  

(c) 

  

At resonance XC = XL

XC = 1
2!fC

169.6 = 1
2!× 2.70×107 ×C

C = 3.47 ×10−11 F

 

1 Demonstrates 
knowledge that at 
resonance. 

   XC = XL.  

  

1  3 sf  2 Correct answer.  
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(d) The current caused by 49 MHz circuit is 
much smaller than the current caused by 
27MHz.  
At 49 MHz, XL increases and Xc decreases, 
increasing the overall impedance, thus 
current decreases and the toy car does not 
respond due to smaller current. 

 Circuit has 
greater 
impedance to  
49 MHz. 

OR 
 49 MHz produces 

less current. 

At 49 MHz, XL 
increase and Xc 
decreases. (So the 
total impedance 
increases )and the 
current decreases.  
 

 

 

  

At 27.0 MHz
Z = 47 Ω
the current will be

I = 5.00
Z

I = 5.00
47

I = 106 mA
At 49.0 MHz
2!× 4.90×107 ×1.00×10−6 = XL

307.9Ω = XL

XC = 1
2!× 4.90×107 × 3.47 ×10−11

XC = 93.6Ω

Z = (307.9− 93.6)2 + 472

Z = 219Ω

I = 5.00
219

= 22.8 mA

 

1 or 2 Finds current 
106 mA at  
27.0 MHz. 

 
 

1 or 2 Correct current 
106mA and 
correct Z at 49 
MHz, 219 Ω. 

OR 
 Incorrect value 

for 106 mA, 
but correct 
value 22.8 mA. 

2 Correct current 
values  

 106 mA and  
 22.8 mA. 

	  

	  

Judgement	  Statement	  

Achievement Achievement with Merit Achievement with Excellence 

2	  A1	  +	  2	  A2	   2	  M1	  +	  2	  M2	  +	  4	  A	   2	  E	  +	  1	  M1	  +	  1	  M2	  +	  1	  M	  +	  4	  A	  

Note: where the criterion is not specified, the required criterion can be from either criterion. 


