Taskl : Pass Grade - P3.1

(A) The electric potential produced by a uniform spherical volume charge
of charge Q and radiusrois :

(_Q ~@Brg —r?)  for r<r
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Where r is the distance from the center of the charge at which an
electric field is created and & is the permittivity constant of vacuum.

Use this potential to determine the electric field due to a uniform spherical
volume charge for the following two cases:

1. The field inside the charge distribution.
2. The field outside the charge distribution.

(B) The charge on the capacitor in an RLC circuit is given by :

—t
q=Qne 7 cos(wyt+¢)

Where Q,, is the maximum charge of the capacitor, Wy is the damped
angular frequency of the oscillation, ¢ is the phase constant,

(Wyt + @) is the phase and 7 is a constant (equals 2L/R).

Find the current 1 in the circuit.
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(C) A magnetis dropped through a coil of wire. The total m
flux through the loop is given by :

_ MmN y a
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Where z=Vvt and v isthe speed of the
faling magnet.

Find the induced emf in the coil using a function

of a function differentiation rule. \




Task? : Pass Grade - P3.2

(A) The electric current charging a capacitor is related to time by the
following Laws:

1. 1 =t* +arcsin(t?) +e'Int+7
2. | =cos(Int) + t+l
+3
3. | =arcsin(4t) + arccost
4. | =atanh(t?)
5. 1 =t? —In(v/2 t) + sinh(t? +5)

2

dl
Determine — and — for the above five laws.
dt dt

(B) The current in an RLC circuit is given by :

| =asinh(4t) Find 3—




Task3 : Pass Grade - P3.3

(A) For AC circuit, voltage across a resistor can be written as

V (t) =V sin(24ft)

where f is frequency and V is the
amplitude in volt.
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To compute the average power delivered to a resistor from an AC source, we
have to consider the time average of the AC source first:

TV 2(t)dt
<v2(t)>=—j° T()

Knowing that the average power
P delivered to the resistor is related to
the time average as:

2
RVAO)
R
Determine P interms of V and R

(B) The potential due to a finite line is given by

(o 1/ \ =

VARV

y :ker dx
I 5Vx? +a?

Determine an expression of
V interms of | and a using
integration by parts.

dx




(C) The electric current charging a capacitor is related to time by the
following Law:

_ 5t? —2t+13
(t+3)(t-1)°

Determine V. knowing that: Vc:é Ii(t) dt

Task4 : Pass Grade - P3.4

(A) The power output of a solar electricity device P as a function of the voltage

V is given by :
e
-V
P:[Je KT )V

Where J is the current density that flows through the load, K and T are constants.
Calculate the voltage that will produce maximum power.

(B) The voltage Vc across a capacitor when it discharges through a resistance
is given by:

av,
V, Ve =k—C
0 C dt

Where V, is the voltage attime t=0 and K is a time constant.

Find the equation that relates V. with t.




