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ANSWER ANY FOUR (04) QUESTIONS ONLY.
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(1) (a)
1, Discuss the methods of electrifying a body.
. Briefly discuss the function of the gold leaf electroscope with a proper diagram.
iii. Explain the procedure of identifying a type of charge using a gold leaf electroscope.

(b)
. .+ w.u i . Thereis.a point charge Q at the point Q.in a free space. Derive an expression for the electric
field intensity at a point which is at a distance r from O, using Gauss theorem.

Figure 01 shows a triangle ABC of and a line PA parallel to BC. +5x1 07 C, +5x107 C and
-5x107 C charges are at the A, B and C corners respectively.
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- . T~ Find 1hc electric force and the ditection on the charge at pomt B.
ili. Determined electric potential at B,
iv. When a point charge Q placed on the line AP at distance x from A, point B becomes a null

point. Calculate the values of Q and x.
@)
i.  Derive an expression for the capacitance of a parallel plate capacitor of which plates are separated
- with'a distance d and cross=sectional area of each plate is A. Assume that the dielectric constant of
medium betwceen two plate 1s Ko.
il A dielectric slab with dielectsic constant Ky and thickness t 1s inserted into the above parallel piatcs
capacitor.. Show that the ncw capacitance C is given by
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iit.  Figure 02 shows 2 pF capacitors and a C unknown
capacitor arc connected to a 1000 V supply. Total charge o e L
stored in the capacitor system is 0.75 mC. Determine the —_ ,X\( 1
value of the unknown capacitor

iv.  Calculate the voltage difference across B and C. B = | !

v.  Calculate the energy stored in each capacitor, 2 uE

Figure 02
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States the Kirchhoff’s voltage law.

A potentiometer wire of length 100 em has a resistance of 10 Q. 2 'V accumulator with negligible
internal resistance is used for the potentiometer circuit. Calculate the potentiometer constant ().

A Cell with 10 mV is connected to the potentiometer circuit with center zero galvanometer if the
circuit is balanced. What 1s the balanced length of the potentiometer wire?

Briefly explain by drawing a diagram, how to alternate the circuit to increase the balanced length to
40 cm in the situation in the part iii. | 3

A student wants to determine the internal resistance of an ammeter, X -‘m_ﬁ* Y

and he designed a circuit given in figure 03 then connecting A
K and Y points to the potentiometer circuit in part (iv) obtaining the
balancing lengths 40 cm, 60 cm and 80 c¢cm for ammeter readings of
7.14 mA, 10 mA and 13.33 mA respectively. Calculate the voltages

across ammeter in each case. |
Using above results, determine the internal resistance of the
ammeter?

.~ .o Figure 03

i, Write down the Bio- Sarvat law in the vector form. Name the parameters in your written
expression.

il.  Explain the method of finding the direction of the induced magnétic field at a point around
the current-carrying conductor

LT Write the Ampere’s law.

iv.  Using the ampere’s law derive an expression for the magnetic field around a long current-
e carrying conductor, : :
v.  Figure 4 shows a current-carrying rectangular Ioop length a a:nd Wldth b Afi xcd long straight
- wire s placed at distance / from the side.AB. If a.cuirent I is flowing in.a long conductor
derive expressions for forces acting on each segment of the loop.
vi. If/=3em,a=4cm, b=3cm I =10 A, i=2 A, determine the forces acting on the rectangulm

loop. S .
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Figure 05 i

Figure 05 shows that L. R circuit connected in the serics to a battery through a switch K. Write down
an expression for voltages across I. and R.
Derive an expression for the final steady value for current J, in the circuit.

Using the Ohm's law, show that the current (7) through the circuit can be given asi = I, (1 —
Rt

e ! L)

Draw the variation 7 Vs ¢ graph

- Show that when-time t equals to time-constant the current in the circuit is (1.~ 1‘%e)<0f its final.value

Inductor and resistor with 200 mI and 10 Q are connected series to EME of 10 V with negligible
internal resistance. Calculate the time in which the current will rise to half of its final steady value’

Draw the phasor/vector diagram for the resistor, inductor and capacitor separately for each
component if the current through components 7 = i, sinwi -
Detive an expression for reactance (X) of each of the components.

Figure 06 shows that LCR series circuit connected to an AC source. Using the ohm’s law derive an

-+ expression-for E with i, R, LG, and @
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Figure 06

Find the impedance of the circuit using a phasor/vector diagram.

- What is the phase angle of.the circuit?

Components of the above LCR circuit has the following values L = 100 mH, C = 100 pF and R =
120 €2 a of E =30 Sinl00t. What is the total impedance of the circuit?

Calculate the peak current of the circuit.

Iind the resonance frequency of the circuit.
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