Assignment

ELECTROTECHNOLOGY
ELTK1100
ASSIGNMENT #6
(SOLUTIONS)
1. (a)
d = 0.258in x+ Ml _ o5 mils
0.001in
A = d? - (258 mils)? - 66564 CM
10.37 XM 500001
R-P*0_ ft _ 7.790
A 66564 CM

(b)

A #8 = 16509CM
Q-CM 5280

17 * 1.5mi * .

R-P*0_ ft m__ _g16Q
A 16509 CM

(c)

d = 0.259cm. = 0.00259m.

2 2
A~ Td? T« (0.00259m)2 | £ oes , 106 m?

4 4
-8 .
R - px0 48.0 x107°Q:m = 800m _ 72.90
A 5.268 x 10°m?2

(d)

0.075in « Ml _ 75
0.0

01in
= = milS =
A =d? - (75mils)? = 5625CM
42 QCM o505
R-P*l_ ft - 1.870Q
A 5625 CM
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2. (@ Ry, =7.79QatT, =20°C from 1 (a), R at 40°C will be

1+a,0, _ (1.+0.00427 » 40°C) _ ;90 . 1-1708

R, = —°2° x
? 1+aT, (1 + 0.00427 * 20°C)

* 7.79Q = 8.40Q

(b) Ry =8.16QatT,=20°Cfrom1 (b), R at40°C will be

1407, o _ (1+000424 x 40°C)

) 1.1696
Ry, = * Ry
1+a,T, (1 + 0.00424 * 20°C)

* 8.16Q = * 8.16Q = 8.80Q

3. (@ Ry,=729QatT,=20°C from1 (c), R at5°C will be 72.9Q, since a, = 0

(b) Ry =1.87QatT,=20°Cfrom1 (d), Rat5°C will be

1 +a,T, _ (1+000208 * 5°C) _ 4o, _ 10104

Ry, =—-22 « Ry, =
? 14+qT, " (1+0.00208 x 20°C)

* 1.87Q = 1.81Q

4
d = 0.08in « 1Ml _ g5mis R-P*!
0.001in A
A =d? - (80mils)? = 6400CM Lo R4
_R*xA _ 79.7Q  6400CM Q-CM .
o= - _ 600 CM
0 850t f

From the resistivity tables, the material is nichrome.

5.
d = 0.812mm. = 0.000812m.
2 2
_ 1121 _ 314 = (0.200812m) _ 5178 * 107 m?
-7 2
o - Rx*xA _ 415Q 5178 x 107'm* _ 1.719 * 10-8Q-m
( 125m

From the resistivity tables, the material is copper.
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6.
4 a ~N " ("A 3/0 Copper - 167810 CM )
R =10 % p *
1000 ft R =
0= R » 1000 7 R *AA 50 « 167810CM
Q 0= = O CM = 80911 ft
p
0 =50 01&% - 80906t L 10.37 =" )
\ ' J
7. To find the length of 3/0 copper wire that has a resistance of 5Q@30°C, we must
find the resistance of the wire at 20°C. You must find this because the Tables have
data for the different materials at 20°C.
1 +alT.
= o'2 . (1 + 0.00427 * 20° C) _ 1.0854 « 50 - 4810
1 +a,T, (1 + 0.00427 = 30° C) 1.1281
(R .0 N\ or (A 300 Copper = 167810CM )
1000 ft R-P*
I = R x 1000 ft A
o) 0 = R xA _ 481Q x 167810CM
0 - 4810 « % - 778321t P 10. 379—:"”
- ' / - 77836 ft
\_ J
8.
1 +aT.
R.-__°2,R
o, a,T, T
R (1 + aT) =(1 + aoTz)Rn
Ry, + Ry a,Ty = Ry + Ry a7,
Ry, a,T; - Ry a,T, = Ry - Ry
ao(RTZ Ty - Ry Tz) =Ry - Ry,
a = RT1 h RT2
° RT2 T1 h RT1 Tz
_ (61.8Q - 50Q)
(50Q = 70°C - 61.8Q * 10°C)
_ 118
2882

0.004094_ 2
Q°C

The material is silver (0.0041).
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R 1 + aoT2 R
*
T2 1 + GOT1 T1
Rpp 1 +0.T,
Ry 1 +a,T,
R
LEg (1 +a,T)=1+a,T,
RT1
R
LEI (1 +aT,)|-1=qa,T,
RT1 i
R
LE (1 +a,T)| -1
RT1
T =
2 ao
180Q (4, 0.00427 * 20°C)| - 1
_ | 150Q
0.00427
_ [1.2 * 1.0854] - 1
0.00427
= 70.8°C
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