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24. Three identical globes are wired up as shown below. Which option correctly predicts the 
relative brightness of the globes in each condition of the switch? Q4125 

 

 
 

 Switch open Switch closed 

A 
L bright 
M dim 
N bright 

L dim 
M dim 
N dim 

B 
L bright 
M dim 
N bright 

L dim 
M off 
N bright 

C 
L dim 
M dim 
N bright 

L bright 
M bright 
N bright 

D 
L dim 
M dim 
N bright 

L bright 
M off 
N bright 

 
  



 

2024 11 Physics Course Examination SOLUTIONS © Learning Forge 10 

 Q4125 D   Question 24 QR 

 
N is bright in both conditions because it is a parallel path and a single globe in series with the 
battery. The switch and anything happening in the other path does not affect N 
 
When the switch is open, L and M will be dim as they are in series. This is because their resistances 
add so that branch of the circuit has double resistance and hence half the current. The voltages 
across the M and L are half the battery.  
Since P=VI and both V and I are half, they will be 25% as bright as N. 
 
However, when the switch is closed, the effective resistance of the switch at M is zero, so L is now 
in the same condition as N -fully bright. M is off, as there is no voltage across it 
 
  


