
Solutions
2.1 Each lamp gets the full supply voltage; lamps work independently – one failing does
not stop the others.

2.2 Total current in equals total current out – charge is conserved.

2.3 V = 0.5× 12 = 6 V.

2.4 R = 4 + 6 = 10 Ω; I = 10/10 = 1 A.

2.5 It rises.

3.1 Total R = 10 Ω; I = 10/10 = 1 A; V1 = 1× 4 = 4 V; V2 = 1× 6 = 6 V – the voltages
add to the supply.

3.2 The resistance increases as voltage (and current) rises: the larger current heats the
filament to a higher temperature; the ions in the metal vibrate more, so electrons collide
with them more often and the lattice resists the flow more.

3.3 I = Q/t = 45/30 = 1.5 A; E = QV = 45× 6 = 270 J.
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