Answer on Question #43017 — Physics — Electric Circuits

Question.

A given mass of copper is made into a wire with a square cross section of side = 2mm. Another
wire made with the same mass has a circular cross section of diameter = 2mm.
Find the ratio of their electrical resistances.

Given:

Pr=pP2=pP
a=2mm
d=2mm
Find:
B,

R,
Solution.

By definition electrical resistance is:
R=a-=

a is the electrical resistivity of the material;
L is the length of the material;
S is the cross-sectional area of the material.

So,

l . . . . .
Ri=o 5—1 is the electrical resistance of first wire;
1

L . . . .
R, = a, S—Z is the electrical resistance of second wire.
2

Ri _L/Si_ LS,
RZ lZ/SZ lZSl

By definition mass is:

m = pV = plS



p is the density of the material;
V is the volume of the material.
In our case,
my = my = p1l1S1 = pa2l,S;
But p; = p,, therefore:

S
LS =0LS > L ==
Sy

So,

Ry UI4iS; S, Sz (52)2
R, LS S1 % LS \S
S, = a? is square cross-sectional area;

1 . . .
S, = erdz is circular cross-sectional area.

Thus,

Ry, (Sz)z _ (md? 2

R, \S;)  \4a2
Calculate:

2 2
R, (m-2? m\2 (3.14

Answer.
Ry 0616
R,
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