








6. According to one of the applications of Gauss's law a unifo.rmly cha.rg‘—‘.d CO“dUCt'”E.
sphere behaves like a point charge for the region which exists out.5|de it. Tf-wus Outside
the charged conducting sphere the formula to calculate the electric potentfal at some
distance r ( ris measured from its centre) is identical to that of point charge i.e.
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But inside a charged conductor electric potential remains same everywhere i.e. inside
the conductor V is independent of r, thus in the interior region a uniformly charged
conducting sphere behaves differently than that of a point charge.

7. In case of non-uniform charge on a sphere, the surface charge density will be different
at different point on its surface, as a result the contour — map of equipotential surfaces
will not result concentric circles, It means that the magnitude of electric potential will
not be the same at same distance from the centre of this sphere like point charge.

8. Already explained in notes

3. No, different equipotential lines will not intersect because, if they do so then at the
point of intersect there will be two value of electric potentia! which is physically not

possible, because V = — ¢
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10. The capasitance of a parallel plate capacitor is,
A€,
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Without changing the shape and size of the capacitor, we can increase it capacitance
by introducing a non-polar dielectric of large dielectric constant. Water has a large
value of dielectric constant. Following are the reasons due to which water cannot be
filled between the plates of a parallel plate capacitor.

1.1t is non.polar

2. Only pure water is insulator. An impurity in a very small fraction can make it

conducting.
3. It causes rusting which can damage the metal plates.

11. Consider the circuit which may be used for the charging of a capacitor.
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From the circuit, V = Vg + Vc=>(1) . Initially the charge on the capacitor is zero therefore,
Ve = Q/C, will be zero and the whole voltage of the source will be available across
resistor only. But gradually when the capacitor charges V¢ will increase. As V (source
voltage) remains constant therefore, according to eq.1 Vi will decrease.






As Qe V, therefore, the V-t grap

h for the discharging process will look like fig.4

13. The following table gives the comparison of capacitors and resistors in parallel and
series combination.

Capacitor Resistor

1. Capacitoris a device which stores 1. Resistor is a device which opposes
electric charge/ energy. the flow of electric charge. As a

2. In series circuit the equivalent result the charge loses energy.
Capacitance can be determined by 2. In series circuit the equivalent
the following formula: resistance can be determined by
' IS the following formula:
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3. When capacitors are connected in 3. Inseries combination the total
series then the equivalent resistance will be even greater than
capacitance is even smaller than the highest capacitance in the
the smallest capacitance in the combination. i.e. as a whole the
combination. i.e. as whole the circuit resistance increases.
circuit capacitance decreases. 4. For parallel combination Circuit the

4. For parallel combination circuit the total resistance can be determined
total capacitance can be as:
determined as: e l+ _1_+ e
Car=C  + G +C Req R R, Ry

5. In parallel combination the total 5. When resistors are connected in
capacitance will be even greater parallel then the equivalent
than the highest capacitance in the resistance is even smaller than the
combination. i.e. as a whole the smallest resistance in the
circuit capacitance increases. combination. i.e. as whole the

circuit resistance decreases.







