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Answer both questions

1. Derive the differential equation for an RL circuit, supplied by a source E which is
switched on at t = 0, given:

R=40Q,L=05H,E =30VandI(0) =0
(5 Marks)

Hence use the integrating factor method to find the current in the circuit.
(15 Marks)

2. By considering Kirchoff’s voltage law, show that the differential equation for the
current I(t) in the RLC circuit supplied by a voltage source E(t) switched onatt=0

R=40Q
1
| IS |

E(t)=20$in(10)tT C=0.1

L=20
Y Y'Y\

with I1(0) = 0and I'(0) = 0, is given by
I" +2I' + 0.5] = 10cos(10t)

Solve this equation in order to determine the current in the circuit, and hence find
the voltage drop across the resistor.

(30 Marks)
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Formulae

Integrating Factor for the Solution of First order Differential Equations

dy
TPy =a

yedex — fedexde

Second order differential equations with constant coefficients

Where,

auxiliary equation:

with roots:

Case 1 (real and different):

Case 2 (real and equal):

Case 3 ( Complex roots):

Where,

the solution has the form:

Py
adx2+bdx+cy—0

am?+bm+c=0

—b +Vb?% — 4ac
m=
2a

y = Ae™* + Be™2¥
y = e™*(A + Bx)

y = e*(Acos fx + B sin ffx)

dzy dy _
a——3 +bdx +cy =1r(x)

Y=Yct+

Where y, is obtained from making the suggested substitution below:

r(x) Trial Solution
acos kx Csinkx + D cos kx
asin kx Csinkx + D cos kx

aekx Cekx




RLC Circuit

dl 1
E=RI+L—+EfIdt

dt

Standard derivatives
y dy
dx
ax" nax"™*
asin(kx) ka cos(kx)
acos(kx) —kasin(kx)
ae" kae*
alnx a
X
Standard integrals
J'axn dx n+l
+C
n+1
(except whenn =-1)
1 .
fcosaxdx =sinax+c¢
a
i 1
J-SlnaXdX ——CO0Sax+C
a
ax
J.e dx Ze® 4
a
Inx+c

J'%dx or J'x‘l dx

dx

1
Jax+b

lIn(ax+ b)+c
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