Summary of chapter 27

Prepared by Dr. A. Mekki

1. A battery isdso cdled an electromative force (emf).

An ided emf has no interna resistancer. . * e} — .
A red emf has an interna resstancer. — e%
2. Andyzing circuits:
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Asyou move in the same direction as the current the potential drops (DV

= Vpg-Va IS negative).
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As you move in the oppodte direction of the current the potential

increases (DV = V-V, ispositive).
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As you move across the power supply from — to + the potential increases

(DV = V-V, ispositive).
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As you move across the power supply from + to — the potential drops (DV
ISnegative).



3. Suppose we have a battery of emf e and internd resstance r connected in an
eectricd circuit.
» The rate of energy transferred from the emf to the charge carriersisP =1 V.
» The rate a which energy is disspated in the internd resistance r of the
battery is P =I°r.
» Therate a which chemicd energy insde the battery changesis P =1 e.

>Note IV=Ie—I°r o le=IV+Pr.

> Iftheemfisided thenl e=1V.

4. Resstors
For a series combination of resgtors, the equivaent resstor is:

Notethat the current through resstorsis seriesis the same.

For aparallel combination of resgtors, the equivaent resigtor is.

Note that potentia difference across each resigtor is the same.

Kirchhoff’s Law # 1.
The sum of the currents at a junction must be equal to zero. This is the law of

conservation of charge.



Kirchhoff’'s Law # 2:

The sum of the changes in potential around a loop must be equal to zero. This
Isthe law of conservation of energy.

5. Capacitors

» When a battery is connected across an uncharged capacitor in a Smple
RC drcuit, then the capacitor will charge up.
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Capacitor isinitially empty

The current in the circuit varies in time according to;
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The charge on the capacitor plate varies in time according to

q(t)=Ce(1- e'Rt_C)

And the potential difference across the capacitor can be calculated from

Where eis the potentid difference (emf) across the battery in Valts, R is
the resdstance in the circuit in Ohms, and C is the capacitance in Farad.
Theproduct RC =t iscdled the time constant and has units of time.



» When a charged capacitor is connected across a resstance R then the
capacitor will discharge into the resstance.
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Capacitor has an initid charge @,

The current in the circuit varies according to the expression:

o
I(t):g—%e RC

where g, isthe initid charge on the capacitor.

The charge on the plate of the capacitor varies in time according to the

expresson:

__t
q(t)=qgoe €

The potentid difference across the capacitor varies in time according to

the expression:
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