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- —--- 10 the circuit shown in figure £, = 3V, E; =
2V, Ea=1Vand R=r,=r; =r3=10.

(1981)

(a) Find the potential difference between the points A
and B and the currents through cach branch.

(b) If r; is short circuited and the point A is connected
to point B, find the currents through E,, E;, Eg

and the resistor H.

Sol. Let i, i2, and i3 be the currents through the bat-
teries B1 =3V, E3 =2V, E; =1V, respectively.
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There ia no current through R = 1. Apply Kirg,
hoff’s junction law at node C to get

I'|+i2 +i3=u' {1]

Apply Kirchhoff's loop law in the upper and lower loops
to get

3—‘51"‘1:2‘2:01 (2}
2—:’2+1'.3-1=U~ {3}

Solve equations (1)—(3) toget iy =1 A, i3 =04, apq
i3 = —1 A. Since 12 = 0 A and current through R s
zero, Vap=Vea = E2 =2V,

The circuit after shorting r; = 1 {1 and connecting
point A to B is shown in the figure.
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Apply Kirchhoff's loop law in loops ABCDA,
FECBF, and BCHGB to get

2—-(iy +ia+i3) =0, )
S~fy=2=0, (s)
2+i3—-1={]_ {ﬁl"

Solve equations (4)-(6) to get iy = 1 A, ip = 2 A, and
'3 = =1 A. The current through the resistor R is i1 +
2t =1+4+2-1=2A4A,

Ans. (a) 2V, 14,0, — ~1A,
A0 .0, —1A (b) 1A,24A,



