ECE 207 — CONTROLLED SOURCES - INVESTIGATION 5
CIRCUITSWITH CONTROLLED SOURCES - PART |

FALL 2000

A.P. FELZER

Todo "wel" on thisinvestigation you must not only get the right answers but must also do nest,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. Y ou also need to include drawings of all circuitsaswell as

appropriate graphs and tables.

The main objectives of thisinvestigation are to get practice analyzing resistor circuits with
controlled sources and to demonstrate the fact that these circuits have equiva ent resistances and

transfer functions just like purely resistor circuits do.

1. Find vq(t) in the following circuit
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2. Find vp(t) inthefollowing circuit. Identify the auxiliary equation for ip
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3. Find vginthefollowing circuit
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Be careful - don't write an equation at the node with the controlled voltage source connected to
the reference. It will give you another equation but also another unknown - the current |

through the controlled source

4. Find vginthefollowing circuit
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where the dependent voltage source is controlled by the difference between voltages v, and vo.
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5. Weknow from Review Investigation 3 that every resistor circuit like the following
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is equivalent to asingle resistor Req which we can obtain by connecting up a voltage source as
follows
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and then making use of node analysisto obtain Req = V/I. Now suppose we have aresistor
circuit that contains a controlled source like the following
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a. Show that V is proportional to | for thiscircuit and so it too has an equivalent resistance
Req just like pure resistor circuitsdo. Draw its equivalent resistance

b. Make use of your result in part (a) to find i(t) when vg(t) = 5 cos(1000t)

6. Generalizing on the analysis of Problem (5) it can be shown that all voltages and currentsin
resistor circuits containing controlled sources are proportional to the circuit's independent
sources. And so we can find transfer functions for the voltages and currentsin circuits like the
following
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a. Findthetransfer function G =V/Vg of thiscircuit
b. Make use of your result in part (a) to find vp(t) when vs(t) = 5 cos(1000t)

7. Math Review - Find and sketch the solution to the following Differential Equationfor t3 0
using the Cookbook method presented in Investigation 4.

X'+20x=50  x(0)=-2



