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QL.
(a) * p.d. across capacitor proportional to charge on capacitor B2
e p.d. across capacitor = p.d. across resistor
e current in resistor proportional to p.d. across resistor
* current in resistor = rate of decrease of charge on capacitor
Any two points, 1 mark each
charge proportional to current so rate of decrease of current decreases as current decreases (therefore exponential shape) B1
b)) |[R=VII c1
=12/(0.13 x 107?)
=92x10*Q A1l
(b)(ii) correct read-off of at least one pair of values for I and ¢ Cc1
attempted read-off of t when I = 0.048 mA c1
or
substitution of a correct pair of values of I and tinto I = 0.13 exp (- t/ 7)
r=43s A1
(c) r=RC c1
C=r/R=43/(9.2x10% A1
=4.7x105F
Q2.
(c)(ii) | 8.0=12.0exp(-0.010/RC) C1
In(8.0/12.0) =-0.010/(R < 5.7 x 104 C1
R=430Q Al
Q3.
(b)(ii) | V=Voexp(-t/RC) and r=RC c1
?/r= Voexp (—t/7)
3.25 =5.50 exp (— 0.020/ 7) leading to 7= 0.038s A1
(b)(iii) 7=RC Cc1
capacitance = 0.038/14000 A1
=27 x 10°F
Q4.
(b)) |V =Voexp(~t/RC) and 7= RC ct
V=Voexp (-t/7) Al
Vo = 8.0V, and at one time constant, = r
V/8.0=exp (-7/7),s0ln (V/8.0)=-1.0 or —In (V/8.0)=1.0
(b)(i)) | [tread from graph at—In (V/8.0) =1.0]: 7=3.2s Al
(b)(iii) | - = RC C1
R =32/(56x107) Al
=57x10'Q
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Q5.
(c)(iii) |V =0.90x6.0(=5.4V) c1
or
discharge time (for each cycle) = 0.034 s
V=V exp (- t/RC) c1
5.4 =6.0 exp [-0.034/(1.2 x 103 x C)]
C=27x10"%F Al
Q6.
(c)(iii) | initial p.d. (across 22 uF) =12 x (15/22) C1
=82V
or
final p.d. across both capacitors =6.0 x (22/15)
=88V
V= Voexp [t/ (2.7 x 108 x 15 x 10-9)] c1
6.0=8.2exp [- /(2.7 x 108 x 15 x 10°9)] Al
g_rs =12 exp [~ /(2.7 x 105 x 15 x 10°5)]
t=13s
Q7.
(a)(ii) | Io = 24/5600 Al
=43 x10°A
(a)iiy | r=RC ci
=5600 x 470 x 108 Al
=2.6s
(a)iv) | line with negative gradient throughout passing through (0, Ip) B1
exponential decay curve asymptotic to t-axis B1
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(a) ¢ p.d. across resistor = p.d. across capacitor B2
+ current (in resistor) proportional to p.d. across it
+ current causes capacitor to lose charge
« charge (on capacitor) proportional to p.d. so p.d. decreases
Any two points, 1 mark each
rate of change of p.d. decreases as p.d. decreases B1
(b) Qo =0.90 mC and at t= one time constant, Q = Qo exp (-1) B1
at t= one time constant, Q= 0.90 exp (-1) = 0.33 mC M1
evidence of graph reading: when Q=0.33mC, t=5.5s Al
or
evidence of two correct sets of readings for Q and ¢ from the graph (B1)
correct substitution of Qand tvalues into Qz = Qs exp [(h — &)/ 1] (M1)
calculation to give 7=5.5s (A1)
or
read-off of half-life as 3.75 s (B1)
use of Q= Qy exp (—t/ 7) to show that == half-life /In 2 (M1)
r=3.75/In2="54s (A1)
(b) or
tangent drawn on Q-tgraph and value of Q at exact same time as tangent read from graph (M1)
gradient of tangent correctly calculated (A1)
7= Q/gradient used to correctly calculate a value for ras 5.5s (A1)
©)i) |R =t/C c1
=55/(1.2x 10 (=45800Q) Al
=46 kQ




