
ELECTROTECHNOLOGY

ELTK1100/ELTK1102

REVIEW #3

1. Find the resistance of 25,000 ft. of aluminum wire 0.225" in diameter, if this wire is

at a temperature of -25°C.  (6.92Ù)

2. A generator is located 300ft away from its load, which consists of two 10.5hp motors
and a 2.5kW heater. If the loads require a voltage of 220V and maximum allowable
voltage drop in the copper feeder lines is 6%, determine:

(a) required generator voltage.  (234V)

(b) required wire gage.  (#4, 41742CM)

(c) the power losses in the feeder line.  (<1159W)

3. 50 km of a conductor with a diameter of 16.3mm has a resistance of 24Ù @20�C. 

What material is the conductor made of?  (Platinum)

4. A 240V generator (supply) is located 325 ft from a load consisting of a 12hp electric
motor and thirty-two (32) 120W fluorescent lights.  When this load is operating (on),
the temperature of the feeder is 35�C.  If the maximum allowable voltage drop in the
feeder is 3%, calculate the minimum size wire gage required in the feeder and the
power loss to the feeder.

(#2, 66373CM, PF < 396W)

When this feeder is installed, why is the actual voltage drop less than 3%?

(Actual Area of feeder is larger than 3% [54477CM], so RF < 3%.  )

5. Given a 0.6mA, 200Ù meter movement, draw the circuit and calculate the
resistances required to convert the movement into a voltmeter measuring 25V.

(RS = 41.47kÙ)

6. A 1000 turn coil had 6A of current flowing through it.  If the current is reversed in 10
seconds and 20 volts are produced across this device, determine:

(a) the inductance of the device.  (16.7H)

(b) the reluctance.  (60 * 103 A�T/Wb)

(c) the current to develop a flux of 80 mWb.  (4.8A)

(d) in the following drawing, will the coil shown repel or attract the permanent

magnet. Why? (Attract, opposites attract NS NS - See Right Hand Rule)
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7. Draw the circuit and design an ohmmeter using a 2mA, 500Ù movement and a 10V
battery.  Calibrate the ohmmeter for half-scale and quarter-scale deflection.

(RINT = 4.5kÙ, REXT HSD = 5kÙ, REXT QSD = 15kÙ)

8. An electromagnet with an inductance of 0.2H is formed from 500 turns wrapped
around a steel core carrying a current of 8A.  Determine:

(a) the strength of the electromagnet flux.  (3.2mWb)

(b) the self-induced electromotive force when the current is reversed in 20ms. 

(160V)

(c) the rate of change of flux in (b).  (0.32Wb/s)

9. In the following circuit, determine:

(a) the type of meter shown.  (Voltmeter)

(b) the range of the meter.  (25V)

(c) the %error caused by the meter.  (20%)

(d) how do you ensure the %error for this type of meter is less than 2% in the

lab?  (Rmeter >> RMeasured)

10. A 50ìA, 800Ù movement meter is used to construct the following devices.  For each
device, draw the circuit diagram and calculate:

(a) the resistances to convert it to a 10mA ammeter. (RSH = 4.010Ù)

(b) the resistance to convert it to a 10V voltmeter.  (199.2kÙ)

(c) the resistance to convert it to an ohmmeter if the battery is 1.5V and calibrate

the ohmmeter for half-scale position.  (RINT = 29.2kÙ, REXT = 30kÙ)
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