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Practice Examination Questions With Solutions

Module 8 – Problem 1

Filename:  PEQWS_Mod08_Prob01.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  25 Minutes

Problem Statement:

The circuit drawn below is in the steady state.  Find iX(t).  It is given that 
vS(t) = 100 sin(25[rad/s]t + 20º)[V].
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Problem Solution:

The problem statement was:

The circuit drawn below is in the steady state.  Find iX(t).  It is given that 
vS(t) = 100 sin(25[rad/s]t + 20º)[V].
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Since only the steady-state solution is desired, and there are only sinusoidal sources, this problem can be solved using the phasor transform approach.  The dependent source should not be a major problem, as long as we handle it carefully.  The first step in such a problem is to convert the circuit to the phasor domain. This is done in the circuit schematic that follows.  Notice that the variable vY must also be transformed.  The transformed dependent source is simply a dependent source that depends on a phasor.  The voltage source is given as a sine function, so we convert it to a cosine function before transforming,

vS(t) = 100 sin(25[rad/s]t + 20º)[V] = 100 cos(25[rad/s]t + 20º - 90º)[V], or

vS(t) = 100 cos(25[rad/s]t - 70º)[V].

The transformed circuit is given in the figure that follows.
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Now, the goal is to solve for Ix(), using circuit analysis techniques and complex arithmetic.  


Since this circuit is so simple, it seems reasonable to go directly to writing the equations that we need to solve.  If we take KVL around the loop we get
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Plugging in values, we get
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We need an expression for Vy, which can be expressed in terms of Ix.  Using complex Ohm’s Law, we have 
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Plugging this into the equation, we get
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This is one equation in one unknown, and we can solve.


We collect terms, and write,
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Solving, we get
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, which can be simplified to
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Remember that this is not the answer.  To get the answer, we need to perform the inverse transform, and get
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Note 1:  In this problem, as a part of the solution we have redrawn the circuit in the phasor domain.  We recommend that you do this, even if you were solving this problem on an examination.  This is part of what is expected for you to complete the problem, and the allotted time has been adjusted to account for this.  It is a good habit to avoid mixing the time domain and the phasor domain, and this should be avoided in diagrams as well as in equations.  On a related note, it is also important to complete the problem, and perform the inverse transform.  Many students are so elated at completing the solution for Ix(), that they fail to transform it back to iX(t).  Don’t neglect this important, while simple, step.

Problem adapted from ECE 2300, Final Exam, Problem 4, Summer 1998, Department of Electrical and Computer Engineering, Cullen College of Engineering, University of Houston.
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