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Instructor : Prof. Gupta | Spring 2011
Q1. (5 + 5 points)

(a) The linear circuit (black box) is connected to the load resistor R L at the terminals a and
b as shown on the diagram.

If the RL =2 kQ, then the current through the load equals | = 8 mA.
If the RL =5 kQ, then the current through the load equals | = 4 mA.

Draw the Norton Equivalent of this circuit.
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(b) Find the Thevenin equivalent of the simple transformer circuit below.
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Q2. (5 + 3 +2 points)
Assume w = 10* rad/sec.

(a) Use source transformation to obtain the current 10. Express your answer in milliamps,
both in the phasor notation (rectangular form) and in the time domain.

(b) Draw a phasor diagram showing the voltage across 30ohm resistor, 4mH inductor, SuF
capacitor.

(c) Graphically solve (roughly) for current through the 20 ohm resistor. You don’t need to
calculate the exact value of the current. Just show it graphically.

$sin(ot) V

3 mH 4 mH

Y

30

T Q
I
Laaa- 20 Q2 100-cos(mt) mA l 0
(o 4V
k — &
o3y | Jteommd lll 30*203

—— Ll -2V b o
1*>~5Vu 30420 150

- %) ‘
Tos 2 = ho4hoj mh = Sb{ LIS mh = ShbSinlieoootrlas?)
() 1 Ve
#0(30|
\ T 7\/3@_0.
7N %
20Tl 3%\
Vsue
) 1o = 100 /90° gubt + Taoc

(00 L%




Q3. (8 + 2 points)

Consider the circuit with the following parameters:

VS1 =12V;VS2 =10V;RS =250;R=100Q;C=32nF;L=500 pH;RL =50 Q
Assume DC steady-state conditions at t <O0.

(a) Write and solve the differential equation for the capacitor voltage vc as a function of time at

t >0.

(b) What is the energy stored in the inductor at steady state ? What about the capacitor ?
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Q4. (4+6 points)

(a) Label the nodes in this circuit and write down the matrix equation to solve this circuit by
node method. You don’t need to solve the actual KCL equations.
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(b) Use source transformation and source shifting to contain minimum number of
independent sources with all of them being voltage sources. Then write the matrix
equation for solving the circuit using loop method. You don’t need to actually solve the

KVL equations.




Q5. (3 + 3 + 4 points)

(a) What is the Norton Equivalent of this circuit at the input terminals ? The network N
obeys the vn(t) = 5in(t) -3.
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(b) You design a “special” capacitor for which Q = CV*”. Can you use superposition to solve
circuits containing this capacitor ? What about KCL and KVL ?

(c) For alinear circuit without any independent sources, when v(t) = 10sin(3t + pi/6) is
applied, a current i(t) = 270sin(3t + 3pi/8) results in steady state. What is the complex
impedance of this circuit ? Give one R/L/C realization of this impedance.
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