CURRENT ELECTRICITY

1.D
2.C
3.C
4.D

5. both measure (energy / work) / charge B1
for e.m.f., transfer of chemical energy to electrical energy B1
for p.d., transfer of electrical energy to thermal energy / other forms B1 [3]

6. Solution

a. Find the current in the circuit.

For R, and R, combined,

Ry, = Ry + Ry, = 170 © + 190 O = 360 O
Vis = Veource — Va = 75V — 21V =54V
_ Va2 _ sav

Ry, 360 0
b. Find the resistance of R;.

Vs 21V
R,=—>= =140 O
3 0.15 A

I =015 A

7. (a) energy transferred from source / changed from some form to electrical ................... M1

per unit charge (to drive charge round a complete Circuit) ......ccovvviieiiiiiiiiiiiiiininnennnn. A1 [2]

(D) @Nd POWET TN R = 12X 1ttt ittt ettt et e ettt te e eeeeiataeeeeeanaaeeesenssesssesnnseseeennns M1
R I G o T PP M1

power in cell = El and algebra clear leading to ratio = X / (X + 1) ceevevviiiiiinnnirenennnnnnns A1 [3]

(a) (i) 1 total resistance = 0.16 Q A1
2 e.m.f. = either (14 - E) or (E - 14) A1 [2]
(ii) either 14 - E=42 x 0.16 or (E - 14) = -42 x 0.16 C1
E=7.3VA1][2]
(b) (i) charge = It C1
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=12.5 x4 x 60 x 60

=1.8 x 105 C A1 [2]

(ii) either energy = EQ or energy = Eit C1

either energy = 14 x 1.8 x 105 or energy = 14 x 12.5 x 4 x 3600
=2.52 x 10° J A1 [2]

(iii) energy = |

2Rt or Vitand V = IR C1

=12.52 x 0.16 x 4 x 3600

=3.6 x 10° J A1 [2]

(c) efficiency = (2.52 x 10° - 3.6 x 105)/(2.52 x 10°) C1
= 86% A1 [2]
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