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() G=2+4=6uF
(i) 1C=112+Y
Cs =4/3 =1.33F
(i 6.0V
(i) Q=GV
=6 x6=36uC
E =% QV?
=24 x 10°
()  The capacitors discharge througlke voltmeter.
(i) V=VeEeUR
1/4 =g¥6*12)
In4=t/72

t=72In4=100s

Q=CV=12x10"x50x16;,=6.0x 10% C (3)

(i)
(i)

(iii)

(iv)

(i)

(i)

RC=1.2x 18 x 1.2 x 10 or = 1.44 x 14 (s) (1)
| = V/R = 5000/1.2 x 18 or = 4.16 x 102 (A) (1)

t=Qy/l; =6 x 10%/4.16 x 10'%= 1.44 x 16 (s)

Q=Qe L Q=0.37Qso Q lost = 0.63Q

capacitors in parallel come to same voltage (1)
so Q storea C of capacitor (1)

capacitors in ratio 1os0 only 10° Q, left on football (2)

V=Q/C=6.0x10°/1.2 x 108 0r 6.0 x 10 /1.2 x 10 or only 1072
Qleft so 10° V left; = 5.0 (V)
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() Q=VC;W=%VCV (=%C¥(2)
(i)  parabolic shape passing through origin (1)
plotted accurately as W = 1.12‘(/1) 4
() T=RC;=68x19x22=15x1bs=4.16h 2
(i) AW =% C(W\?-V,2) =1.1(25-16) ;= 9.9 (J) 2
(i) 4=5exp(-t/1.5 x 1% ; giving t = 1.5 x 1x In 1.25 = 3.3 x 19(s) 2
(iv) P =AW/At=9.9/3.3x 18=3.0mw ecf b(ii) and (iii) 1
allowP = V,2 /R = 4.5/6.8 x 1§ = 2.98 mW
(i)
capacitor | capacitance / uF charge / uC pd. /Y energy
=Q/C =1%CV 41)
X 5 30 =6V (1) | 2y, x5x @
=90 (1)
=CV
Y 25 =25x%x6 =6 (V) (1) =450 (1)
=150 (uC) (1)
30+ 150 = =Q/C
Z 10 180 (uC) (1) | =180/10 | =1620 (1)
=18 (V) (1)
Each box correctly calculated scores (1) + (1) {AY) 9
(i) 1 18vV+6V=24(V)(D)
2 180 (1€) (1)
3 180/24=75(1)
4 90 + 450 + 1620 = 2160 (uJ) (1) 4
(i)  Kirchhoff's second law OR conservation of energy (1) 1
(i)  Kirchhoff’s first law OR conservation of charge (1)
(iy time constant €R (1)
= 7.5 x 10°% x 200 000 = 1.5 (s) (1) 2
_4R
(i)  Q=Qe ® (1)

pnJ
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QIQ, = €%=0.0183 (1) 2

() Cp=C+C=6uF;1/G=1/2C + 1/C; = 3/2C giving Cs = 2C/3 =(E) 3

(i) 2 sets of (3 in series) in parallel/ 3 sets of (2 in parallel) in series 2
(5]





