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1

(a) e.g. ‘storage of charge’ / storage of energy
blocking of direct current
producing of electrical oscillations
smoothing
(any two, 1 mark each)

(b) (i) capacitance of parallel combination = 60 pF
total capacitance = 20 pF

(ii) p.d. across parallel combination = 7% x p.d. across single capacitor
maximum is 9V

(c) either energy = %CV? or energy = %QV and Q=CV
energy = % x 4700 x 107 x (182 — 12?)

= 042J
(@ charge/potential ......... (ratio must be clear) .......ccccovveevveeviiiiiiiiiiiiiiiiiiia
(b) potential (at surface of sphere) = Q/4TeR  eeeeeeeeeeieie e
C = Q/V = ATGR e
(€) () C = 4nx885x 10 X 0.63 ..ooeieieeeeeee e
= 7.0 x 10T e
1= =T IR PSRRI
(i) @nergy = VaCVZ oo
0.25 x 5C x (1.2 x 10%)2 = VaCVZ oo
V = B.0X 10V ettt ssss st sssstsssssstesssstessssssssassesens

(use of 0.75 rather than 0.25, allow max 2 marks)
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3 (a (i) ratio of charge (on body) and its potential
(do not allow reference to plates of a capacitor)

(ii) (potential at surface of sphere =)V = Q/ 4ner
C=Q/V-= 47[80”

4x7x885x10"%x0.36

(b) () C
4.0 x 107" F (allow 1 s.f.)

(i) Q@ =cv
= 4.0x10""x7.0x10°
=28x10°C

(c) plastic is an insulator / not a conductor / has no free electrons
charges do not move (on an insulator)
either  so no single value for the potential
or charge cannot be considered to be at centre

(d) either energy = %CV? or energy = ¥%QV and C= Q/V
energy = %x4x 107" x {(7.0 x 10°)% — (2.5 x 10°)%)}
8.6J

4 (a att=10s,V =25V
energy = %CV?
0.13 = % x C x (8.0 - 2.5%)
C = 4500 pF

(b) use of two capacitors in series in all branches of combination
connected into correct parallel arrangement

B1 [1]

M1
A0 [1]
Al [1]
Al [1]
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B1
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A [3]
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C1
M

A [3]
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5 (a) e.g. separate charges, store energy, smoothing circuit. etc. ........ccccovveviiiiiiiiiiiiiinnn.. B1
(allow ‘stores charge’)

(b) (i) charge = current x timMe ...t B1
(i) areais 21.2.cm? (GHIOW 20.5 CITP) .ooueeeeeeeeeeeeeeeeeeeeeeeeee e c2
(allow 1 mark if outside 0.5 cm? but within +1.0 cm?)
1.0 cm? represents (0.125 x 1072 x 1.25 =) 156 UC ....oovovveeeeeeeeeeeeeeeeeenn C1
Charge = 3300 O ... e e e e A1
(iii) capacitanCe = QIV ... C1
= (3300 x 10%)/ 15
S 220 LUF e e e e e e e A1
(c) either energy = sCV? or energy = %QVand C= Q/V .......ccccoovevoeeeeeeeeeeeeeeeeen, C1
Vax Cx 1522 2 Vax CX V2 oo C1
L2 L0 G PR SPPPPPPPR A1
6 (a) (i) peakvoltage = 6v2
peak voltage = 8.48 V
(ii) zero because either no current in circuit (and V = IR)
or all p.d. across diode
(b) waveform: half-wave rectification

(c)

peak height at about 4.25 cm
half-period spacing of 2.0 cm

(allow £ square for height and half-period)

(i)
(i)

(iii)

capacitor shown in parallel with resistor

either energy = %CV? or = %QVand Q = CV
=% x 180 x 107 x (6v2)?
=6.48x107J

either fraction = 0.43% or final energy =1.2mJ
fraction = 0.18
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7 (a)

(b) (
(ii)
g (a)
(b)
9 (a)
(b) (i)
(i)2
(i)3
(i)
(ii)
(c)
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Q/V, with symbols explained [do not allow in terms of units]

on a capacitor, there is charge separation/there are + and - charges
either to separate charges, work must be done
or energy released when charges ‘come together’

either energy = %2CVZ or energy = ¥2QV and C = Q/V
change = % x 1200 x 10 (502 - 152)

change = 1.4 J (1.37)

[allow 2 marks for 2C(AV)?, giving energy = 0.74 J)

two capacitors i series s

or any circuit such that V= 25 Vacrossany C ....................

B1
M1
A1
C1

C1
A1

in parallel with second series pair or anv correct combination .......

two capacitors i series in parallel with a single capacitor

or 01T comtll COMMIAtINE i i i b et

{leads not shown. then -1 owverall)

SINGIE AIOAE.... ..
in series with R OR in series with a.c. supply.......cccccoviiiiininnnnn.

5.4V (IOW £ 0.1 V).oooeeeeeeeeeeeeeeeeee e

V =iR

I = 5415 X 0% oo
=36¥Y103A). L AN L. V0N B 8 N,

M T 0,027 S i s

Q =it

= 3.8 X 102 X 0.027 oo
=072 X 107 C oo

C = AQ/AV (allow C — Q/V for this mark) ........cccceevvveeieieenennnn.

= (9.72 x 10%)/1.2

= 8.1 X 0 F oo

line: reasonable shape with less ripple........cccoooiiiiiii e,
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