aluminium (Al) bar of square crogg o, .
Q. 1; a:: ;gle is drilled and is ﬁ!led Wit.h iron ?F?:mn,
al 8q L in the figure. The electrical resistivitie, of :3
. 13er are 2.7 x 1078 Q@ m and 1.0 x 107" Q reapecl
:il:rely. The electrical resistance between the gy, %

P and Q of the composite bar is (201

(A) 28 4 (B) 225 40 (C) % ua (D) 2m 0

Sol. The resistance of a conductor of length /, Crogs.
sectional area A, and material resistivity p is givep
R = pl/A. For iron bar, length is lp, = 5 x 10-2 m
cross-sectional area is Ape = (2%1073)% = 4 x 106 m?
and resistivity is pre = 1.0 x 107'Q m.

The resistance of the iron bar is

prelre (1% 10°T) (5 x 107)
Rre = AFe B 4x10°°

= 1250 .

For the aluminium bar, Ax; = (7 x 1073)2 — (2 x
1073)2 = 4.5x 1075 m?, lo) = 5 x 1072 m, and p,, =

2.7 x 1078Q m. The resistance of the aluminium bar js

_palal _ (2.7x1078) (5 x 1072)

B Ap) 4.5 x 10~° =30 Q.

The iron and aluminium bars are connected in parallel

between P and Q. Thus, the equivalent resistance of the
composite bar is

RpeRa) (1250)(30)
=R e Ra = =
foa = Bre | R Rpe + Ray 1250 + 30

1875
=61 M
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