
Solutions
Original-task marking: M1 method, A1 accuracy, B1 reasoning.

2.1 Current is proportional to potential difference, V = IR; constant temperature – a
metal at fixed temperature.

2.2 ∆q = I∆t = 0.50× 120 = 60 C.

2.3 A = 0.10 mm2 = 1.0× 10−7 m2; R = ρL/A = (1.1× 10−6× 2.0)/(1.0× 10−7) = 22 Ω.

2.4 Falls as temperature rises; LDR – falls as light intensity rises.

2.5 1/Rp = 1/4.0 + 1/12 = 0.333, so Rp = 3.0 Ω.

3.1 I = 6.0/(5.5 + 0.50) = 1.0 A; terminal pd = ε − Ir = 6.0 − 0.50 = 5.5 V; internal
power = I2r = 1.02 × 0.50 = 0.50 W.

3.2 I = P/V = 36/12 = 3.0 A; R = V /I = 12/3.0 = 4.0 Ω; check P = I2R = 9.0×4.0 =
36 W – matches the rating.

3.3 Advantages: renewable energy source, no fuel consumed in use; no emissions while
generating. Disadvantages: no output in darkness or low light – output varies with
weather and time of day; manufacture requires energy and materials – finite cell lifetime
and replacement cost.

3.4 Parallel pair: 1/Rp = 1/6.0+1/3.0 = 0.50, so Rp = 2.0 Ω; total R = 2.0+2.0 = 4.0 Ω;
I = 12/4.0 = 3.0 A; pd across the pair = IRp = 3.0× 2.0 = 6.0 V.

International Baccalaureate ·IB Diploma ·Physics ·HL • 10.2 Current and circuits (full B.5) 4


