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1) C
2) A
3) A
4) B
5) D
6)
(@) (i) em.f = energy/charge .......ccccoiiiiiiiiiiiiiiiiiiii Cl
= (1.6 x 10°) /(1.8 x 10%
= B 0 Vit e e aaee s e e e nans Al
(i) cumrent = AQ/AL oo e Cl
= (1.80 x 10%) / (1.3 x 10%)
= 0.4 A e ae e an Al [4]
(b) (i) energy o« R (orformula) ....ccooiiniininiiiiiii Cl
energy = (15/45)x 1.14x 10°  ooiiiiiniiiiiiciee e e Cl1.
= 37X 10%T e Al
(ii) energy dissipated in internal resistance (of battery) ................. Bl [4]
OR in extra resistance in circuit
7)
(B) (1) P o Vi oottt C1
T200 = 240 X Jevnneeeeeeeieee et e e e e e e e e e s M1
F = 0.0 A et e e e e et aaa e anaaan A0
(i) V=iR
240 = 5.0 X R oo e e e eaaeanan C1
R Z A8 oottt ettt na e e ens A1 [4]
(B) ()  PA-=(5.0X4.0=) 20V oo eee e A1
(ii) mains voltage = (240 + 20 =) 260 V .....coooieiiiieieeeeeeeeeee A1
([ii)) P = (20X 5.0 =) 100 W oooeoeoeeeeeeeeeeeee oo A1 [3]
(c) power input = 1200 + 100 = 1300 W ....ciiiiiiiiieeeeeeeee C1
efficiency = 1200/1300 = 0.92......cccoiiiiiiiiiieeee e A1 [2]
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8)
(a) (i) resistance is ratio V/I (at a point) B1
either gradient increases or / increases more rapidly than V B1 [2]
(If states R = reciprocal of gradient, then 0/2 marks here)
(ii) current = 2.00 mA C1
resistance = 2 000 Q A1 [2]
(b) (i) straight line from origin M1
passing through (6.0 V, 4.0 mA) (allow 2 square tolerance) A1 [2]
(ii) individual currents are 0.75 mA and 1/33 mA C1
current in battery = 2.1 mA A1 [2]
(allow argument in terms of P = I’R or IV)
(c) same currentinRand in C M1
p.d. across C is larger than that across R M1
so since power = VI, greater in C A1 [3]
(allow argument in terms of P = I°’R or IV)
9)
(a) lamp C M1
lamp is shorted A1 [2]
(b) shorted lamp A would cause damage to the supply/lamps
/blow fuse in supply B1 [1]
(c) 15Q B1 1]
(d) () V=IR C1
R=30Q A1 [2]
(ii) P=VI or PR or V?IR C1
P=12W A1 [2]
(e) filament is cold when measuring with ohm-meter in (b) B1
resistance of filament rises as temperature rises B1 [2]
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10)

@ (@G P=WVI C1
current = 60/240 = 0.25 A A1
(ii) R (= W) =240/0.25 M1
=960 Q A0 [3]
11)
(a) either P = VIiandV = IR or P= VIR C1
resistance = 384 Q Al [2]
(b) zero B1
1.5 kW B1
3.0 kW B1
0.75 kW B1
2.25 kW B1 [5]
12)
(a) (i) Q = It (allow any subject for the equation) B1 1]
(ii) I B1
t B1 (2]

(allow 1 mark only if all three quoted)

(b) (i) base unitof I'is A
base unitof nism=  (not/m)
base unit of S is m?
base unitof gis As (not C)
base unit of vis ms™’

(1 for each error or omission) B3 [3]
(i) A=m>m?As(ms) M1

eg. form: 0=-3+2+k

k=1 A1 (2]
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