EXPERT

Sample: Electric Circuits - Circuits with Capacitors

World of the electron: coursework 1

Show all workings, including diagrams where appropriate.

1) For each of the circuits shown below, calculate the total equivalent capacitance of the circuit.
[10 marks]
2) For circuit 1, calculate the total amount of energy stored by this equivalent capacitance.
[2 marks]
3) For circuit 1, calculate the charge on each capacitor and the potential difference across each
capacitor.
[8 marks]
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C1:2,uF
C, = 3 uF
Cs = 4 uF

I circuit:

Now for the whole circuit:
C:C, B C5(C, + Cy) + C,C, _ C:C5 + C,C5 + C,C,

C=C3+612=C3+

Ci+C, C,+C, C,+0C,
_ 2uF X4pF +3uF X4 uF +2uF x3uF  84+12+6 F_26 v
- 2 uF + 3 uF - 5 HT73
= 5.2 uF

II circuit:
C13=C1+C3

1_1+1_ 1 +1_cz+cl+c3

C C3 C, C+C3 C, Cy(Ci+C3)

GG +G) 32+ 4 18

_ - F = —uF = 2uF
Ci+C+C; 2+3+4 g T

III circuit:

uF

C1:2,uF
62:3H,F
C3 =4 uF
Cy,=2uF
C13:C1+C3
1 1t 1 1 1 _Gta+tG
Cio3 Ciz C Ci+C3 C C(C+C3)
c =C2(Cl+C3)
NIRRT
C —Cc LC, = CZ(Cl+C3) + _ C162+CZC3+6164+C264+C3C4
R R P C,+C, + G
2x3+3Xx4+2Xx2+2Xx2+4%x2 6+124+4+4+8
- 2+3+4 - 9
34
= —uF =3.77 uF

9
2.
Cicircuit = 52 uF
Total amount of energy stored:
_ CcU? _ 5.2 puF x (24 V)? _ 5.2 puF X576 v?

> - > = 1497.6]
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3.

Let’s use charge conservation law:
g1 +q2+q3=0
E=U;=U,+U, =24V
By definition:
qs = C3Us; = 4 uF X 24V =96 X 107°C

qz = CU;
q: = G Uy
Let’s also use formula
UZ = E - U1

From first we get:
q1=—q2 — q3 = —CU; —q3 = —C,(E — Uy) — q3 = G, Uy

From where we get U, :
ClUl = _CzE + CZU1 - CI3
Ui (C; — Cy) = GE + g3
C,E+q3 3uF x24V +96C
1= = =168V
U,=FE—U, =24V — 168V = —144V

Minus sign shows us that charge would be negative.

q. = C,U; = 2uF x 168V =336 X 107°C
q, = C,U, =3 uF X —144V = —432 x 107°C
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