Q1.

Q2.

Q3.

Capacitance - Mark Scheme

Question | Answer Mark
Number
(a) Use of C=0/F (1)
0=10=10"°C (1) 2
Example of calculation
0=680x10"F*x15V
0=102x10"°C
(b) Use of 0 = Q,e (1)
converts ms — and nF —F (1)
0=13%x107C (ecftheir O from (a)) (1)
Negligible charge Or fully discharged Or % charge remaiming quoted correctly (1)) 4
Example of calculation
0 =0,
0 = (1.0 x 107 ) g 02002+ 880 1095)
Q=125x107C
() I=fo 1)
I=5.1 107" A ecf their O from (a) (1) 2
Example of calculation
I=f0=500Hz*1.02%10°C
I=51x%10"A
Total for Question 8
Answer Mark
A
Question Answer Mark
Number
D 1




Q4.

Question | Answer Mark
Number
(a)(i) Use of I = Iy /e (I from 2.35 mA to 2.4 mA) to find time constant (1)
Or intercept with t axis using 1mtial tangent to find time constant (range 125 s
to 135 5)
Use of tume constant = RC (1)
C=0.015(F) 10 0.017 (F) (1)
Or
Attempts a pair of readings of I and ¢ from graph (1)
Use of T= Iy e ™%¢ (1)
€=0.015 (F) to 0.017 (F) (1)
Or
Attempts to obtain ‘half-life’ from graph (1)
Use of t« = RC In2 (1)
€=0.015 (F) to 0.017 (F) (1) 3
Example of calculation
131s=82000 = C
C=1.60x10"F
(a)(ii) | Use of IV = IR for initial p.d. using mitial current (1)
Use of C = @/ ecf from (1) (1)
0=032C (1) 3
Example of calculation
F=00024 A= 8200Q =197V
AQ=160x102Fx19.7V=0316C
(a)(iii) | Use of suitable equation. e.g. =22 QF ecf from (1) and (11) (1)
=311 (1) 2
Example of calculation
W=%=0316C=197V
W=3081
=
(®) Use of V¥ = Wy#RL (1)
Correct use of 15% (i)
R=240kQ ® \
Example of calculation
=
D15, = VyeRL
In 0.15+In v = In Vo - —
[ 0.15= BXA7010~F
R=236=100"9Q
Total for question 11




Q5.

Question

Number

Answer

Mark

(a)

at least 3 horizontal straight lines touching both sides
equispaced (by eye)

arrow pointing to the night

(1)
(1)
(1)

(b)

Use of W= 1 CV! Or Q =TV and E = QI;E

2|

W=15=101"7J

Example of calculation
W="%x12=10"1F = (5.0 V)?
W=15=10"1"]

(1)

(1)

(2)

(c)

Useof Q=CV

Use of total charge before = total charge after
Or Use of Ql Q: = Cl C]
(accept use of total capacitance = sum of capacitances)

F=44V

Example of calculation

Total charge =12 =« IO F =50V =6.0= 1071 C
60=x10NC=12= 10 F=xFV+15=x 102 F =}
F=44V

(1)

(1)

(1)

Tatal for question 12




Q6.

Q7.

Question | Answer Mark
Number
(a)(i) The 1dea that electrons move from one plate to the other plate through the
external circuit (1
When fully charged there 1s no movement of electrons
Or As capacitor charges. rate of flow of electrons decreases
Or (when fully charged) p.d. across the plates/capacitor 1s equal (and opposite)
to the supply p.d.
Or (when fully charged) equal and opposite charge/electrons on each plate (1) -
(a)(ii) | Use of W= % CV" Or use of Q=CV and W=32QV (1)
W=034J (1) 2
Example of calculation
W =05x4700x 107°F x (12 V)2 = 0.347]
(h)(i) Current decreases (over time) (1)
Exponentially (1) 2
(a graph of I/t with I decreasing can score MP1. Must be indicated as
exponential for MP2)
(b)(ii) | Use of V="Vye ™™ Or see In(V/Vyy=-t/RC (1)
eV =17 (U T 1V use - = (1)
Use V=12 (V)and Vo=12(V) Or use - =01
[
1 3
R=2300Q @
Example of calculation
V= e 2
. v —t
" (Vu) ~RC
in(0.1) 255
e T Rx4700% 10°F
B - —25s
~ In0.1 x 4700 x 10~5 F
R=2300Q
Total for question 9
Question Answer Mark
Number
B 1




Q8.

Q.

Question Answer Mark
Number
The only correct answer is B
A is not carrect as this shows both charge and current decreasing, which
would be correct for discharging but not charging.
C is not correct as this shows both charge and current increasing, which is not 1)
possible in the circuit shown.
D is not carrect as this shows current increasing and charge decreasing,
which is not possible in the circuif shown
Question | Answer Mark
Number
(a) Useof T=RC 1
T'=03s (1) 2
Example of calculation
T=RC=1500Q =200 = 10°F
=035
(h) Bi=(6V-E4)15 (k)
OrI=(E-V)R
OrI=(60-333)15 (03]
Correct umits or comment about mA and kQ 1) 2
(allow 1 mark for B3 =C5/(A5-A4) and 1 mark for use of exponential
equation)
(c)(i) 3 points plotted accurately =+ %> small square (1)
Line of best fit drawn (smooth by eye) (1) 2
(c)(ii) | Initial tangent drawn (1)
t=019s—-026s 1)
Or 37% of mmitial current found 1
t=0245-1026s (1)
Or half life determuned and use of half life = 0.693RC 1)
t=0235-026s (1)
Or uses a pair of points off the graph 1 exponential equation (1)
t=024s—-026s (1) 2
(c)(iii) | Reduce the time interval 1) 1
*(d) Reference to [ = fﬁe'ﬁﬁf Orln/=Inf,—+RC
Or states that there 1s exponential relationship between [ and ¢ (03]
Plot In ] against f Or In (I];) against ¢ (1)
The time constant = —1/gradient (18] 3
Total for Question 12




Q10.

Question
Number

Answer

Mark

The only correct answer is A because

p-d. for each capacitor = F72

energy for each capacitor =% C (F/2)! = C I8
energy for pair of capacitors = C F4/4

B is not correct because this is the energy stored for a single capacitor with
pd =V

C is not correct because this is calculated without apphing V2

D is not correct because this is § times the correct energy






