ENGINEERING 2C3 Assignment #3

1. [based on Serway Chapter 33 Question 4, pg 984]
(a) Explain how the acronym “ELI the ICE man” can be used to recall whether current leads
voltage or voltage leads current in RLC circuits.

b) Why doesthe lead / lag exist for capacitors and inductors? Explain using physical
reasoning / analogies.
(c) What causes the lead / lag mathematically?

2. [Serway Chapter 33 Problem 29, pg 987]
A person isworking near the secondary of atransformer,
as shown in the figure. The primary voltageis120V at
60.0 Hz. The capacitance C,, which is the capacitance !
between hand and secondary winding, is 20.0 pF. 7 =
Assuming the person has a body resistance to ground R, EIRT A28
= 50.0 kQ, determine the rms voltage across the body.
(Hint: Redraw the circuit with the secondary of the

transformer as a simple ac source.) 50.0 mH

3. [Serway Chapter 33 Problem 30, pg 988]
The voltage source in the figure has an output V. = (100V) v Q“ 40.0Q
c0s(1000t). Determine (a) the current in the circuit and (b)
the power supplied by the source. (c) Show that the power [—
dissipated in the resistor is equal to the power supplied by the 50.0 uF
source.

FIGURE P33.30

4, [Serway Chapter 33 Problem 48, pg 989]
A series RLC circuit has the following values: L = 20.0 mH, C =100 yF, R=20.0 Q and V.,
=100V, withv =V __, Snwt. Find (a) the resonance frequency, (b) the amplitude of the
current at the resonance frequency, (c) the Q of the circuit, and (d) the amplitude of the
voltage across the inductor at resonance.

5. [based on Serway Chapter 33 Problem 61, pg 990]
A step-down transformer is used for running / recharging the batteries of portable devices
such as tape players. The turnsratio inside the transformer is 13:1 and is used with 120-V
(rms) household service. If a particular tape player draws 0.35 A from the household outlet,
what are (a) the voltage and (b) the current supplied from the transformer? (c) How much
power is delivered?

6. [Serway Chapter 33 Problem 71, pg 990]
A transmission line that has a resistance per unit length of 4.50 x 10 Q / misto be used to
transmit 5.00 MW over 400 miles (6.44 x 10° m). The output voltage of the generator is 4.5
kV. (d) What isthelinelossif atransformer is used to step up the voltage to 500 kV? (b)
What fraction of the input power islost to the line under these circumstances? (c) What
difficulties would be encountered on attempting to transmit 5.00 MW at the generator voltage
of 45kV?



