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The Open University of Sri Lanka

B.Sc. Degree Programme- Level 03

Final Examination 2017/2018
PHU3301/PHE3301/PYU1161/PYE3161 — Basic Electromagnetism
Duration: Two (2) Hours

Date: 30.03.2019 Time: 1.30 p.m. — 3.30 p.m.

ANSWER ANY FOUR (04) QUESTIONS ONLY.
g0 = 8.85x107% CNTm? o = 4mx 1077 WhA 'm!

i.  State the Coulomb’s law of electrostatic force
ii. Derive an expression for the Flectric Field Strength at a distance r from a point charge g using
| the Coulomb’s law
{ii.  Figure 01 shows that two fixed positive charges A and B with *1 uC are separated by 9 cm. Another
charge C of *2 pC and mass of 9x107° kg is kept 9 cm from B and at an angle of 60° in line with
AB. Show that the electric field strengths at C are 3.7x10% NCand 1.1x102 NC™! due to charges
A and B respectively. C
* +2uC

A ‘ :
+1uc Sem B i1pC _ . y
Figure 01

iv.  What is the resultant electric field strength on the charge C.?
v.  What would be the instant acceleration of charge C at this position?
vi.  Sketch the moving path of the charge C.

i.  State the expression for the charge stored in a capacitor. .
ii.  Derive an expression for the energy stored in a capacitor assuming charge stored in the capacitor
is QQ and capacitance is C. |
iii.  Three capacitors that have capacitance Ci, Cz and Cs, are connected in series, Find equivalent
capacitance of the capacitors. ' '




028

il.

il

iuk 2uF
iv. - Figure 02 shows that 4 capacitors and resistors are connected to a 6V % i; l@
power supply. Find the current in the each resistor when switch S is 16 1 0
closed. T AT
v.  Calculate the charges stored in the each capacitors. - <
vi. Find the total energy drawn from battery to the circuit in one second. ] | ’ ! e
i
ES Y 302
T B4 AT
It It
11 i
- 3uF £pF
\ Figure 02
3-,
1. Some of the important five (05) components to determine the internal resistance of a cell using
potentiometer are shown below. Describe the each five (05) components shown here.
i
£ L /
| X, E_T...
B 1
s i . E X )
:—1 A —E;Zﬁ- o »
A gy e : R K Ky
(D - 2 (3) ) )
i, Draw circuit to determine the internal resistance of a cell using given componens.
iii.  Explain the purpose of using 1 kQ) resistor and role of the switch Ka.
iv.  Write down the initial step of this experiment.
v.  Compare B! and E cells and explain the usage of E'
vi.  The following expression has to be used to determine the internal resistance of the cell,
1 ry1 1 .
- = (—) —~ + =, Explain the terms {; and ;. g
L LR 1 . o
vii.  Explain briefly, how to determine the internal resistance of a cell using this exPeriment.
4.

State the Faraday’s law of electromagnetic induction. Hence derive an expression for induced
Emf of amoving conductor in a magnetic field.
Explain the usage of the fleming’s Left hand and Right hand rule in magnetism.

Figure 03 shows that a AB wire of mass m and length [ freely to move on a pair of parallel
_smooth, horizontal rails placed in a vertical magnetic field B. A capacitor of capacitance C 1s
connected to the ends of the rails and resistance of the rails and wire is neglegible. A contant force
I is applied on the wire.
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iv.

Figure 03 L

Considering the velocity of the wire v at time #, derive an expression for induced Emf of the wire.
What would be the charge on the capacitor at time £.

Derive an expression for the current through the wire. Assume that accelaration of the wire as a
«at time 7. :

What would be the direction of the current through the wire.

Find the magnetic force on the wire due the current.
F

Show that accelaration of the wireis @ = ————
m+CB21%

Derive an expression for inductive reactance X1, and capacitive reactance Xc of a inductor and
capacitor respectively. _

Show that phase difference of Voltage (V) and Current (T) of an inductor and a capacitor is 7/2
Figure 04 shows an inductor (L), capacitor (C) and resistor (R) conneted in series with an AC
source E=V, smoat.L C R '

Q-

E = V,Sinor

Figure 04

Find the impedance of the circuit and phase angle of the current with respespect to voltéige.
Show that resonant frequency of the circuitis f = % \/g

Draw, change in the shape of the frequency (f) versus the current (i) graph for a Small and
Large values of Resistance (R).
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Consider L= 100 mH, C =100 uF, R=120 Q and E= 30 sin100¢ for the circuit given in figure 04
Find the impedace of the circuit.

Calculate the peak current of the circuit.

What would be the resonants frequency of the circuit.

'y

Figure 05 shows that a capacitor C and Resistor R in series are connected to cell E through a two
way switch (K). Explain the purpose of connecting the two way switch (K) to the circuil.

!

P
E

&

| 1l
— VW
R ¢

Show that the charge on the capacitor after time zis ¢ = EC (1 —e CR)

Derive an expression for the current through the circuit.

Find the maximum current through the circuit.

Show that time taken to decrease current to a half of its initial current is ¢y, = RC In2

Draw the variation of the current (i) with time () for both charging and discharging of the
capacitor.

In a CR circuit, capacitance is 2 #F. find the value of the resistance of the circuit to decrease the
charge on the capacitor by 50% of its initial charge in 6 minutes.

ek
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