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MEGA LECTURE

QL.

8 (a) Q/V, with symbols explained [do not allow in terms of units]

(b) (i) on acapacitor, there is charge separation/there are + and - charges
gither to separate charges, work must be done
or energy released when charges ‘come together

(ii) either energy = %CV or energy = ¥2QVand C = Q/V
change = % x 1200 x 10® (507 - 15?)
change = 1.4 J (1.37)
[allow 2 marks for %.C(AVY, giving energy = 0.74 J)

Q2.

5 (a) att=1.0s, V=25V
energy = %CV?
0.13 = % x Cx (8.0°—2.5%)
C = 4500 uF

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

Q3.

5 (a) (i) ratio of charge (on body) and its poteniial
(do not allow reference to plates of g dapacitor)

(ii) (potential at surface of sphere %) UN= Q/4ngr
C=Q/V = 4nar

4 x 7% 8.85 %1072 x 0.36
4.0 x 107" Ry@llow 1 s.f)

(b) () C

(i) Q=cv \
= 4.0 MY x 7.0 x 10°
= 2.8W307°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 = %CVE or energy = »%QV and C= Q/V
energy = ¥%x4x 10" x {(7.0 x 10%?% — (2.5 x 10%)%)}
= 8.6J

Q4.
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5 (a) e.g.’'storage of charge’ / storage of energy
blocking of direct current
producing of electrical oscillations

smoothing
(any two, 1 mark each) B2 [2]
(b) (i) capacitance of parallel combination = 60 pF C1
total capacitance = 20 pF Al [2]
(ii) p.d. across parallel combination = %2 x p.d. across single capacitor C1
maximum is 9V Al [2]
(c) either energy = %CV? or energy = 2QV and Q=CV C1
energy = Y x 4700 x 107 x (18°— 129 c1
= 042 Al [3]
Q5.
3 (a) charges on plates are equal and opposite M1
so no resultant charge Al
energy stored because there is charge separation B1 [3]
(b) (i) capacitance=Q/V C1
= (18 x 107) /10
= 1800 uF A1 [2]
(ii) use of area under graph  or energy = 1%CV2 C1
energy = 2.5 x 15.7 x 10 or energy = % x 1800 x 10 x (10° - 7.5%)
=39mJ Al [2]
(c) combined capacitance of ¥ & Z = 20uF or total capacitance = 6.67 uF Cc1
p.d. across capacitor X = 8V or p.d. across combination = 12V C1
charge =10 x 10°x 8 or 6.67 x 107° x 12
=80uC Al [3]
Q6.
5 (a) two capacitors in series
or any circuit such that V<25 Vacrossany C ............ooevvvnnnees Bl

in parallel with second series pair or any correct combination ....... Bl [2]
(b) two capacitors in series in parallel with a single capacitor

or other correct combination ........ccovvviiireiiiiiiiiininrnanns ... B2 [2]
(leads not shown, then —1 overall)

Q7.
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5 (a) e.g.separate charges, store energy, smoothing circuit. etc. ... . BT 1]
(allow ‘stores charge’)

(b) (i) charge = current x tiMe ... ..o esnee e senee e BT [1]

(ii) areais 21 2 cm? (allow +050m Y ek b e i e A
(allow 1 mark if outside #0.5 em’ bur w;rhm +T 0 cny }
1.0 cm?® represents (0.125 x 107 % 1.25 =) 156 LUC wovvveereeeeeeeeeeeeeeeeee e C1
charge = 3300 pC .. OO TSEUPSRRORRPRRURPURY . IR I 1|

(iii) capacitance = QIV .. e e eenes G 1
= (3300 x 10%)/ 15
2 220 UF ot AT [2]

(c) emerenergy %OV orenergy = 2QVand C= Q/V .. SRCONNSIRUSSORRORISOMEITNII . & 64
1/2)( Cx15° =25 Yok Cx VP e 8L N

Q8.

4 (a) charge/potential ......... (ratio must be clear) ......cccccc..8 i, BT [1]

(b) potential (at surface of sphere) = Q/4AngR i M
S Q/V = AraR i e e e it i i e nminnms e s ieeee B[]

(€) (i) C=dnx885x 10" x0.63 .....Myerecomermeemeeemeeesene e eeseeeene s eesseesnansesesenes. G 1
farad [F e el ) e e e e ennen eneameneennneenenneees BT[]

(ii) energy = WOVE Y i e e O
0.25 x 120 = (1.2 % 1051 YBOV? e e e s C1
V=60x10°V ..ol RIS TR TN RSO - I |
(use of 0.75 rather tharn0. 25 a-‘-‘ow max 2 marks)

[Total: 8]

QO.
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Q10.

4

Q11.

MEGA LECTURE

(a) charge / potential (difference) (ratio must be clear) B1
(b) (i) V=Q/4nar B1
(i) C=Q/V=4ngr and 4ng is constant M1
soCer AQ
(c) (i) r=C/lanar c1
r=(6.8x 107/ (4rn x 8.85 x 107'9) c1
=6.1%x107%m At
(i) @=Ccv=68x10"x220
=15x107°C A1
(d) (i) V=QI/IC=(15x107%)/(18 % 1073
= 83V A1
(i) either energy = %CV? c1
AE =Y % 8.8 % 1077 x 220° — % x 18 x 107" x 83° c1
=1.65%x107 -6.2x 107
=1.03% 1074 A1
or energy = 2QV (C1)
AE=%x15%x10"%x220-%x1.5x 107 x 83 (c1)
=1.03%x107J (A1)
(a) (i) work done moving unit positive charge M1
from infinity to the point Al
(ii) charge / potential (difference) (ratio must be clear) B1
(b) (i) capacitance = (2.7 x 107%) / (150 = 10°%) C1
(allow any appropriate values)
capacitance = 1.8 x 107" (allow 1.8 +0.05) Al
(i) either energy = %CV> or energy=%QV and Q=CV c1
energy =% 1.8x 107" % (150 x 10%) or 1% % 2.7 x 107 x 150 x 10°
=0.20J Al
(c) either since energy = V2, capacitor has (%)% of its energy left
or full formula treatment C1
energy lost = 0.15J Al
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4 (a) e.g.storing energy
separating charge
blocking d.c.
producing electrical oscillations
tuning circuits
smoothing
preventing sparks
timing circuits

(any two sensible suggestions, 1 each, max 2) B2 [2]
(b) (i) —-Q (induced) on opposite plate of C4 B1
by charge conservation, charges are —-Q, +Q, -Q, +Q, -Q B1 [2]
(ii) totalpd.V = Vi+Va+ Vs, B1
QIC = QICy + QIC2 + QICs B1
1WC = 1C, +1C, + 1/Cy A0 [2]
(c) (i) energy = %CVZorenergy = % QVand C=Q/V C1
= %x12x10°x9.0?
= 49x10"J A1 [
(ii) energy dissipated in (resistance of) wire/as a spark B1 [1]

Q12.
5 (a) (i) ratio of charge and potential (difference)/voltajie
(ratio must be clear) B1 [1]
(ii) capacitor has equal magnitudes of (+)%e and (-)ve charge B1
total charge on capacitor is zero (sgf 0ges not store charge) B1
(+)ve and (-)ve charges to be separited M1
work done to achieve this so stareshenergy Al [4]
(b) (i) capacitance of Y and Z%oguther is 24 uF C1
1/1C=1/24+1/12
C = 8.0 uF (allowpd 5.5) Al [2]
(ii) some discussiomas to why all charge of one sign on one plate of X B1
Q=(CVuedx104x9.0 M1
=72uC AD  [2]
(iii) 1. V=(72x109)/(12 x 10%)
=6.0V (allow 1 sf.) (allow 72/12) Al [1]
2. either Q=12 x 107 x 3.0 or charge is shared between Y and Z C1
charge = 36uC Al [2]

Must have cormrect voltage in (iii) 1 if just quote of 36 C in (iii)2.

Q13.
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4 (a) e.g. store energy (do not allow "siore charge’)
in smoothing circuits

blocking d.c.

in oscillators

any sensible suggestions, one each, max. 2 B2 |[2]
(b) (i) potential across each capacitor is the same and Q= CV B1 [1]

(ii) totalcharge Q= Qi+ Q:+ s M1

CV=CiV+ CV+CV M1

(allow Q= CV here or in (i)

soC=C;+ C; + Cy AD  [2]

R
%Hg
4' Al [1]

Q14.
6 (a) (i) energy =EQ C1
=9.0x22x 107
=0.20J A1 2]
(i) 1. Cc=Q/V
V = (22 x 1074700 x 107%) C1
=47V Al 2
2. either E =%CV? c1
=14 x 4700 x 1078 x 4.7%
=51x102J Al 2]
or E =1%QVv (C1)
= x22x107°x 4.7
=51x102J (A1)
or E =wQYC (C1)
=% % (22 x 10724700 x10°®
=51x102J (A1)
(b) energy lost (as thermal energy) in resistance/wires/battery/resistor B1 [1]

(award only if answer in (a)(i) = answer in (a)(ii)2)
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Q15.
6 (a) for the two capacitors in parallel, capacitance = 96 uF C1
for complete arrangement, 1/C; = 1/96 + 1/48
Cr=32pF Al [2]
(b) p.d. across parallel combination is one half p.d. across single capacitor C1
total p.d. =9V Al [2]

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ecture  page7of7



