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Question Answer Marks 

6(a) series charges: QS = Q1 = Q2 B1 

 series p.d.s: VS = V1 + V2 B1 

 parallel charges: QS = Q1 + Q2 B1 

 parallel p.d.s: VS = V1 = V2 B1 

6(b)(i) E = ½ CV2 C1 

 p.d. = [(2  19  10–3) / (470  10–6)]½ 

 

 = 9.0 V 

A1 

6(b)(ii) E  =  Q2 / 2C  or  C  =  Q / V C1 

 Q = (19 × 10–3 × 2 × 470 × 10–6)½ 

or 

Q = 470 × 10–6 × 9.0 

 

Q = 4.2  10–3 C 

A1 

6(b)(iii) total charge unchanged C1 

 total capacitance = (470 + 180)  10–6 (F) C1 

 E = Q2 / 2C = (4.23  10–3)2 / (2  650  10–6)   (= 0.014 J) 

 

E = 14 mJ 

A1 
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5(a) potential is (defined as) zero at infinity B1 

 proton has a positive charge and so repels another positive charge  B1 

 work is done on two (positive) charges to move them towards each other  
or 
work is done by two (positive) charges as they move apart from each other  

B1 

5(b)(i) arrow drawn through Q in a WSW direction directly away from the centre of the sphere B1 

5(b)(ii) curve in at least one quadrant passing through (R, E0) and (2R, ¼E0) B1 

 curve between –3R and –R of increasing magnitude of gradient 
and 
curve between R and 3R of decreasing magnitude of gradient 

B1 

 two lines drawn, one in the top right quadrant, the other in the bottom left quadrant  B1 

5(c) EP = – (1.60  10–19)2 / [4  8.85  10–12  (5.3  10–11)] C1 

  = –4.3  10–18 J A1 

   

Question Answer Marks 

6(a)(i) conversion of a.c. to d.c. B1 

6(a)(ii) full-wave (rectif ication) B1 

6(a)(iii) three diodes with correct symbols connected into the circuit  B1 

 lower-left diode shown pointing towards the right and upper-left and lower-right diodes both shown pointing towards the left B1 

6(b)(i)  = 18 (rad s–1) C1 

 T = 2 / 18 = 0.35 s A1 
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6(b)(ii) Vr.m.s.= 34 / √2 
 
 = 24 V  

A1 

6(b)(iii) sinusoidal ‘humps’ with minimum VOUT = 0 and non-zero VOUT all same sign B1 

 peak VOUT shown as 34 V or –34 V  B1 

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

B1 

6(c)(i) correct circuit symbol for capacitor, connected in parallel with resistor B1 

6(c)(ii) time constant = RC C1 

  = 56  103  12  10–6 

 
 = 0.67 s 

A1 

6(c)(iii) Vmin  = 34 exp (–0.14 / 0.67) C1 

  = 28 V A1 

1
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7(a) VC = VR B1 

7(b)(i) C = Q / V C1 

      = (7.2 × 10–3) / 12  (= 6.0 × 10–4 F) 

 

      = 600 F 

A1 

7(b)(ii) R = V / I C1 

      = 12 / (1.5 × 10–3)  (= 8000 ) 

 

     = 8.0 k 

A1 

7(b)(iii)  = RC C1 

     = 8000 × 6.0 × 10–4 

 

    = 4.8 s 

A1 

7(c) Any two points from: 

• charge and current are both (directly) proportional to voltage 

• charge is (directly) proportional to current 

• current is the rate of change of charge 

B2 

 Q is proportional to the rate of change of Q (so exponential variation) B1 

2


