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1) C
2) C
3) B
4)
@ @ cmf = energy/cCharge .....ccccccecceecnccnccecaetonccecsecersesecssnes Cl
= (1.6 x 10°) / (1.8 x 10%)
= B0 Ve e e Al
(i) current = AQ/ AL e s e e Cl
= (1.80 x 10%) / (1.3 x 10°)
= 014 A oo e a e Al [4]
(b) (i) energy o« R (orformula) ....covvrmrimiiiiiiii i, Cl
energy = (15/45)x 114X 10°  oooimmieeiiiiece e C1
= 3.7 % 10T e Al
(i) energy dissipated in internal resistance (of battery) ................. Bl [4]
OR in extra resistance in circuit
5)
(a) potential difference/current B1 [1]

(b) (i) 1) 1.13W

2)1.50V B1 [1]
(ii) power = V?/ R or power = VI and V= IR c1
R =1.50%1.13
=1.99 Q A1 [2]
(iii)either E= IR+ Ir or voltage divided between Rand r C1

=15/20(=0.75A) p.d.across R=p.d. Acrossr=1.5 C1
3.0=15+0.75r

r=20Q SOR=r=1.99Q A1 [3]
(c) larger p.d. across R means smaller p.d. across r M1
smaller power dissipation at larger value of V A1
since power is V/ and /is same for Rand r A1 [3]
6)
(a) 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]
(o) () L+L=5h B1 [1]
(ii) 1. Ez=LR;+I3R; B1 [1]
2. E,-E;=LR,-LR; B1 [1]
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7)
(a) (i) 1 total resistance =0.16 Q A1
2 e.mf. = either(14 - E) or (E-14) A1 [2]
(i) either14 —E = 42x0.16 or (E—14) = -42x0.16 C1
E=73V A1 [2]
(b) (i) charge = It C1
= 12.5 x4 x 60 x 60
= 1.8x10°C A1 [2]
(ii) either energy = EQ or energy = Eit C1
either energy = 14 x 1.8 x 10° or energy = 14 x 12.5 x 4 x 3600
= 252x10°J A1 [2]
(iii) energy = PRt or Vitand V=IR c1
= 12.5%2 x 0.16 x 4 x 3600
= 36x10°J A1 [2]
(c) efficiency = (2.52 x 10° — 3.6 x 10°)/(2.52 x 10°) C1
= 86% A1 [2]
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