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A-Level Physics: s25 42

6(a) series charges: Qs=Q1=Q 7(a) Ve =VWr
series p.d.s: Vs=Vi+ V2 7(b)(i) c=Q/vV
parallel charges: Qs = Q1+ Q2 =(7.2%x10°)/12 (=6.0x 10* F)
parallel p.d.s: Vs=Vi=V2 =600 pF
6(b)(i) |E=%CW 7(b)i) |R=VII
p.d.=[(2 x 19 x 10-3) / (470 x 10-)]* =12/(1.5x 10%) (=8000Q)
=o.ov =8.0kQ
6(b)(i) [E=Q*/2Cor C=Q/V 7)) | - =RC
Q=(19x 1078 x 2 x 470 x 10-6)* =8000 x 6.0 x 10~
‘C))r: 470 x 106 x 9.0 =48s
Q=42x103C 7(c) Any two points from:
B()(i) | ot charge unchange ; charge end ourent e boh (drecly) waportona 0 votsge
fotal capacitance = (470 + 180) x 10-5 (F) e current is the rate of change of charge
Q is proportional to the rate of change of Q (so exponential variation)
E=Q?/2C=(4.23 x 103)2/ (2 x 650 x 106) (= 0.014J)
E=14mJ
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6(a)(i) conversion of a.c. to d.c.
6(a)(ii) | full-wave (rectification)
6(a)(iii) | three diodes with correct symbols connected into the circuit
lower-left diode shown pointing towards the right and upper-leftand lower-right diodes both shown pointing towards the left
6(b)()) | @=18 (rad s)
T=2n/18=0.35s
6(b)(ii) | Vems.=34/72
=24V
6(b)(iii) | sinusoidal ‘humps’ with minimum Vout = 0 and non-zero Vour all same sign

peak Vout shown as 34V or-34V

two ‘humps’ shown, with Vout always with same sign and Vour=0att=0, t=0.175 s and t = 0.350 s and non-zero in
between

correct circuit symbol for capacitor, connected in parallel with resistor

time constant = RC

=56 x 103 x 12 x 10-°

=0.67s

6(c)\iii)

Vmin = 34 exp (=0.14/0.67)

=28V




