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1

(@ (induced) e.m.f. proportional to rate

of change of (magnetic) flux (linkage)

(b) positive terminal identified (upper connection to load)

(i) Ve =+2x Vrus
ratio = 2402 /9
=38

(VP = Vrus / \2 gives ratio = 18.9 and scores 1/3)
(ratio =240 /9 = 26.7 scores 1/3)
(ratio = 9 / (240 / 2) = 0.0265 is inverted ratio and scores 1/3)

(c) e.g. (output) p.d. / voltage / current does not fall to zero

M1
A1

B1

C1
C1
A1

e.g. range of (output) p.d. / voltage / current is reduced (any sensible answer) B1

(i) sketch: same peak value at start of discharge

correct shape between one peak and the next

(a (i) connection to ‘top’ of resistor labelled as positive

(ii) diode B and diode D

(b) (i) Ve=4.0V
mean power = Vp?/2R
=42 /(2 x 2700)
=296 x 10°W

(ii) capacitor, correct symbol, connected in parallel with R

(c) graph: half-wave rectification

same period and same peak value
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(@) (i)
(i)
(iii)

(b) (i)
(ii)

(iii)

peak voltage = 4.0V

r.m.s. voltage (= 4.02)=2.8V
period T=20ms

frequency = 1/ (20 x 107)
frequency = 50 Hz

change = 4.0-24=16V

AQ = CAV or Q

5.0x 10° x 1

cVv
6 =8.0x10°C

discharge time = 7ms
current = (8.0 x 107°)/ (7.0 x 107°)
= 1.1(4) x 10°A

(c) average p.d.=3.2V
resistance =3.2/(1.1 x 107)

=2900Q (allow 28000)

(a) supply connected cormrectly (to left & right)

load connected correctly (to top & bottom)

(b) e.g. power supplied on every half-cycle

(e) (i)
(ii)

greater averagefmean power

(any sensible suggestion, 1 mark)

reduction in the variation of the output voltage/current

larger capacitance produces more smoothing
either product RC larger
or for the same load
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5 (a e.g. more (output) power available
e.g. less ripple for same smoothing capacit

any Sensible SUGQESHION ... B1 [1
(b) ( curve showing half-wave rectification ............ccccoiiiiiiii e B1 [1]
(if) similar to (i) but phase shift Of 180° ... B1 [1]
(c) (i) correct symbol, connected in parallel with R ... B1 [1]
(i) larger capacitor / second capacitor in parallel with R ....................l. B1 [1]
(not increase R)
2 5aME PEAK VAIUES  ...oooeieeieeeeeeeeeeeeeeee e B1
correct shape giving 1€SS MPPIE  .oeeeiiiiii i B1 [2]
[Total: 7]
6 (a) r.m.s.output = 9/N2 or peak input = 2302 C1
Ne/Np = Vol Vp C1
Ns= 138 — 140 tums A1l [3]
(b) (i) four diodes comrectly positioned regardless of output polarity M1
giving correct output polarity (all ‘point fo left’) Al 2]
(ii) capacitor shown in parallel with R B1 [11
(c) (i) timet totimet B1 11
(ii) sketch: same peak values M1
ripple reduced and reasonable shape Al 2]
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7 (a)

(b) (i)
(i)
(i)
(ii)
(ii)
(c)

SINGIE AIOAE ..ot M1
in series with R OR in series with a.c. supply......ccccoooviiiiiinnnnn. A1
5.4V (QIIOW £ 0.1 V)it e e e e e e e e e e e e e A1
V =iR
I =5.4/1.5X 10% oo C1
=36 X 102 A e A1
tME = 0.027 S e A1
Q =it
= 3.6 X 102 X 0.027 ..o c1
=072 X 10 C oo A1
C = AQ/AV (allow C — Q/V for this mark) ........ccccceevvveieeieeeeeennn. C1
=(9.72 x 10°)/1.2
S 8.1 X 10 F oo A1
line: reasonable shape with less ripple........cccoooviiiiiiiiiiin e, B1

(a all four diodes correct to give output, regardless of polarity
connected for correct polarity

(b) Ns/Np = Vs/Vp
Vo = V2 x Vims

ratio
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9 (a)

(b)

(c)

(i)  peak voltage = 6v2
peak voltage = 8.48 V

(ii) zero because either no current in circuit (and V = IR)
or all p.d. across diode

waveform: half-wave rectification
peak height at about 4.25 cm
half-period spacing of 2.0 cm
(allow +%4 square for height and half-period)

(i) capacitor shown in parallel with resistor

(i)  either energy = %CV2 or = %QV and Q = CV
=% x 180 x 107 x (6v2)
=6.48x107°J

(iii)  either fraction = 0.43 or final energy = 1.2 mJ
fraction = 0.18
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