Chapter 5
5.1.6) Calculate theresistance of a silver 6.15 mm in diameter and 1.1 m long.

Answer
. =6.3%107 (Qm)™
L =1.1m
d =6.15mm =6.15*10°m
2 *1N-3)\2
A=rxr’= ”i = ”(6'154 107) _297%10°m?
rR=PL_L 11 ~5.88*100Q

A oA 6.3*10' *2.97*10°

5.1.7) A nichrome wire must have aresistance of 110Q. How long must it be (in
meters), if it is 0.003in in diameter. (o, (nichrome) =9.3*10° (Qm)™)

Answer
o =9.3*10°(Qm)™
R =110Q
d =0.003in =0.003*2.54*107m =7.62*10°m
d?  7(7.62*107°)°

A=zxr’= =4.56*10°m?
4 4
r_p,L_ L
A oA

L =RoA =110%9.3*10°*4.56*10° =.4665m

5.1.8) A wire.35in diameter must carry 35A current.
a) If the maximum power dissipation along thewireis.035W/cm. What isthe
minimum allowable electrical conductivity of thewire (give the answer in S|
units)?
b)What isthe current density in thewire.
Answer
a)
d =0.35in =0.35*2.54*10m =8.89*10°m

_nd 2 _ 7(8.89*107%)°
4

=6.2*10°m?

L =1cm =10"m
P .035

12 352

=2.857*10"°Q

1072
O_ = =
RA 2857*10°*6.2*10™

—

= 5.65*10° (Qm)™



b)
1=t _sesa0iA/m?
A 6.2%10

5.1.9) A gold wireisto conduct a 6A current with a maximum voltage drop of
0.003V/cm. What must be the minimum diameter of thewirein meters?

Answer
| =6A
V =.003/
L =1cm =107m
O gold =4.2*10’
R =V—:%:.5*10‘3Q
L 6
r_PL_ L
A oA
-2
= L = _3-0 7 :4.76*10_7 m2
Ro .5*107°*4.2*10
2
Ao zd
4
* *10N-7
o [HA _ [4*4T76*107 o oon
T T

5.1.14) Calculate the electrical resistivity (in onm-meters) of a copper wire 70ft
long and 0.025in in a diameter at180°C .
Answer

Pow =1.6 £Qcm =1.6*10°Qm

o, =0.0039°C *

Pisocs = Lo L+ ey )
=1.6*10"°(1+0.0039*180) = 2.72*10°Qm

5.1.15) At what temperaturewill a silver wire have the same electrical resistivity
asan aluminum oneat 40C ?

Answer

Pont =2.7uQcm =2.7*10°Qm

ays, =0.0039°C

Paoar = Poar L+ ou 1)
=2.7*10°(1+0.0039*40) =3.1*10°Qm



Posiver =147 11Qcm =1.47*10° Qm
aOsiIver = 000380C -
psilver = pOsiIver (l+ aOsiIver t) = 3'1*10789 m

t = (psilver /pOSiIver )_l — (3'1*10_8/1'47*10_8)_1 =292°C
Aositver 0.0038

5.1.16) At what temperature will the electrical resistivity of a gold wire
be6.55*10°Qm .
Answer

Pogod =2.3Qcm =2.3*10° Qm
Qg0 =0.0034°C
P goid = Pogois L+ Aogoa t) =6.55%10°Qam

t = (p goid | Pogot >_1 _ (6'55*1078/2'3*1078)_1 =543C
ogord 0.0034




