ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Review Topics for Exam #3
The following is a list of topics that could appear in one form or another on the exam.  Not all of these topics will be covered, and it is possible that an exam problem could cover a detail not specifically listed here.  However, this list has been made as comprehensive as possible.  You should be familiar with the topics on the previous review sheets in addition to those listed below.
Inductors

· time-varying magnetic field causes voltage to appear across terminals (this voltage is sometimes called the “back emf,” where emf stands for “electromotive force”)
· unit is the Henry (H)
· current-voltage relationship
· passive reference configuration – use pos. form if i flows into pos. side of v
· 
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· current through an inductor is continuous over time, but voltage does not have to be
· voltage across L can change instantaneously, but current through L cannot
· equivalent inductance of N inductors in series:
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· equivalent inductance of N inductors in parallel
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· energy stored in magnetic field:
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; stored energy is always positive, but it can increase or decrease

· energy increasing → inductor absorbs energy (pos. power)

· energy decreasing → inductor supplies energy to rest of circuit (neg. power)

Capacitors

· unit is the Farad (F)

· current-voltage relationship
· passive reference configuration – use pos. form if i flows into pos. side of v
· 
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· relationship between charge on plates and voltage:  q = Cv
· current-charge relationship:  
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· voltage across a capacitor is continuous over time, but current does not have to be
· current through C can change instantaneously, but voltage across C cannot
· equivalent capacitance of N capacitors in series:
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· equivalent capacitance of N capacitors in parallel
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· energy stored in electric field:
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; stored energy is always positive, but it can increase or decrease

· energy increasing → capacitor absorbs energy (pos. power)

energy decreasing → capacitor supplies energy to rest of circuit (neg. power)
· electrolytic capacitors (polarized; max. working voltage)

Capacitors and inductors in DC steady-state (non-time-varying) circuits

· capacitors act as open circuits once equilibrium is reached
· inductors act as short circuits once equilibrium is reached

Electrical switch

· various circuit symbols

· acts as open circuit when open

· acts as short circuit when closed

First-order RC circuits

· “first-order” refers to the first-order differential equation that describes behavior of voltage and/or current in circuit

· concept of steady-state or equilibrium (v and i are not changing)

· voltage across a capacitor is always continuous with time (even if a switch in the circuit changes state), but current can be discontinuous

· voltage across a charging or discharging capacitor (if state change begins at t = 0):

· 
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, t > 0
· Vi = initial voltage at t = 0 (beginning of charge/discharge period)
· Vf = “final” voltage after capacitor has fully charged/discharged to new equilibrium (steady) state

· R = Thévenin equiv. resistance “seen” by C during charge/discharge period
· time constant:   = RC
· discharging:   is the time required for vC to drop by a factor of e1 (36.8% of the way) from its initial value to its final value

· charging:   is the time required for vC to rise by a factor of (1  e1)  (63.2% of the way) from its initial value to its final value
· change exponent to – (t – to)/RC if charge/discharge period begins at time t = to, not 0
· plot of vC vs. t
· exponential shape if C is discharging

· inverted exponential shape if C is charging
First-order RL circuits
· 
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, t > 0

· Ii = initial current at t = 0 (beginning of magnetizing/demagnetizing period)

· If = “final” current after inductor has fully magnetized/demagnetized to new equilibrium (steady) state

· R = Thévenin equivalent resistance “seen” by L during magnetize/demag period

· time constant:   = L/R
Relevant course material:  

HW:

#7
Labs:

#9, #10
Textbook:
Sections 3.1-3.6, 4.1-4.3, except material on integral-based v-i relationships
Lecture Notes:
(none)
Web Links:
(none)
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