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Mark Schemes

Q1.
Question o :
2 Acceptable answers Additional guidance Mark
Number
e 270K corresponds to a range allow 2x 10°Qmt0 2.1 x10°Qm
resistivity of 2 x 10~ (Q m) (1)
o Useof P=VI @ Example of calculation:
e Useof R=pl/A @y | 40x10° W =110x10° VxJ
2 I=364A
e Useof P=FR (1) . )
2x107° Qmx1.050x10° m ’
¢ Power losses from copper R= = w100 .2 =0.1450 >
145x107" m
cables 19 kW so more than s
7 kW and that the P=364"A"x0.145Q=192kW
superconductor would save
energy. MP5 dependant on
MP234 (1)
(Acceptable range for Power losses:
9.6 kW to 34 kW)
Q2.
Pestion Acceptabl - Additional guid Mark
e Acceptable answers Additional guidance Mar
() e UseofP=1V (1) | Example of derivation:
o Useof V=g-FOrV=180-0.036/ (1) 88kW=1 xV :
e Converts kW to W and rearranges 88 kW =1 x (180 — 0.036I)
equation to that shown (1) 88000 = 1807 — 0.036I°
0.0361° — 180 + 88000 = 0 3
(ii) o UseofQ=1It (1) | Example of calculation:
6.1Ah=550Axt
e Time that batteries can deliver this
power =40 s somore than 7 s (I) |[7=0011h =40s "
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Q3.

%‘:ﬁg‘e’: Acceptable answers Additional guidance Mark
(1) Example of calculation
e Useof I=P/A (l) P=78 Wm?>x18x 10" m?
o P=0014W qy | TNV %
(i1)
* UseofP=V1 (1) | Example of calculation
: Power mput into LED =36V x 20
e Use (:flefﬁaency (1) x 10—3 A=0072W
__use power output X 0.014'W
— R T (1) EfﬁCleﬂcy = m =0.194 ]
e Efficiency=0.19 or 0.20 or 19 % ecf from (1) for the power output -
or 20 % of LED
Q4.
Question ST .
Namlser Acceptable answers Additional guidance Mark
e p.d. across capacitor mncreases Or (1)
p.d. across resistor decreases
e p.d. across capacitor mncreases to 5V O
e p.d. across resistor starts at 5V and (D 4
reduces to OV
(1)

e Exponentially
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