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Practice Examination Questions With Solutions

Module 1 – Problem 2

Filename:  PEQWS_Mod01_Prob_02.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  15 minutes.

Problem Statement:

The diagram below shows a model for a car’s electrical system.  The current iB and the voltage vB are given as
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The variable t is given in [s].  

a)  Is the battery in the active or passive convention with respect to iB and vB?

b)  How much energy is absorbed by the battery in the first second after 
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Problem Solution:

The problem statement was

The diagram below shows a model for a car’s electrical system.  The current iB and the voltage vB are given as
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The variable t is given in [s].

a)  Is the battery in the active or passive convention with respect to iB and vB?

b)  How much energy is absorbed by the battery in the first second after 
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Solution:

a)  The battery is in the  active convention  with respect to  iB and vB .  We can tell this because the current reference polarity is up through the battery.  Thus, as the current goes through the battery, it is going in the direction of the reference voltage rise.  (In other words, in the battery, the reference current is going from the minus sign to the plus sign.)

Note that the “Rest of the Car” is in the passive convention.  The reference current direction is in the direction of the reference voltage drop.

b)  To get the energy absorbed, we first want to find the power absorbed.  Since they are given in the active convention, we have
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Now, energy is the integral of the power, so we integrate over the time period in question, which is from zero to one second.  Integrating, we get
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When we evaluate, we get
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There has been positive energy delivered by the battery to the rest of the car during this one second interval.  This says the same thing as this negative answer.

Note that the answer did not have to be negative.  A battery can absorb positive power, or deliver positive power, depending on what is going on.  When a battery is being used to start an engine, it is delivering positive power.  During the time after the engine has been started, the battery typically is absorbing positive power as it is being charged back up by the alternator.  

Problem taken from Quiz 1, Summer 1998, University of Houston, Department of Electrical and Computer Engineering, Cullen College of Engineering.
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