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Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 – Final Exam

July 20, 2000

1.  This exam is open book, open notes.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.

3.  Show all units in expressions and figures.  Units in the exam will be included between square brackets.  Use appropriate notation at all times.

4.  Do not use red ink.

5.  You will have 170 minutes to work on this exam.

1.  ________________/20

2.  ________________/20

3.  ________________/20

4.  ________________/20

5.  ________________/20

6.  ________________/20

Room for extra work

1)  (20 Points)  Find vX.
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Room for extra work
2)  (20 Points)  An ammeter is used to measure iX.  Find the current measured for each of the following ammeter resistance values.  

a)  10[m]
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b)  100[m]

c)  1[]

d)  10[]

e)  100[]

f)  1[k]

g)  10[k]

Room for extra work

3)  (20 Points)  Use the mesh-current method to write a set of equations that could be used to solve this circuit.  Do not attempt to simplify the circuit.  Do not attempt to solve the equations.  
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Room for extra work

4)  (20 Points)  Switch 1 had been in position a, and switch 2 had been closed, for a long time before switch 2 opened at t = 0.  Switch 1 moved to position b at 1[s], and then moved back to position a at 5[s].  Switch 2 closed at t = 10[s].  Find iR(15[s]).
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Room for extra work

5)  (20 Points)  A practical sinusoidal source works at 60[Hz].  This practical source can be modeled in the phasor domain with a voltage source in series with an impedance.  This practical source was connected to a 1[H]-inductor, and the phasor voltage across the inductor was Vl = 2.88–12.8º[V], as shown in Figure 1.  This practical source was connected to a 200[]-resistor, and the phasor voltage across the resistor was Vr = 1.68–49.7º[V], as shown in Figure 2.  Find vC(t) if this practical source is connected to a 10[F]-capacitor, as shown in Figure 3.
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Room for extra work

6)  (20 Points)  In the circuit given, the following conditions hold.  Find i2(t).

Load 1 absorbs 2[kW] and delivers 1[kVAR].

Load 2 absorbs 3[kVA] at 0.5pf (leading).

Load 3 is purely inductive, and absorbs 4[kVA] of apparent power.

Source 1 provides 1.520º[kVA].

The voltage vX(t) = 200 cos(100[rad/s] t).  

[image: image6.png]oy re
] X | P




Room for extra work

Solution:

1)  (20 Points)  Find vX.
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2)  (20 Points)  An ammeter is used to measure iX.  Find the current measured for each of the following ammeter resistance values.  

a)  10[m]
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b)  100[m]

c)  1[]

d)  10[]

e)  100[]

f)  1[k]

g)  10[k]
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3)  (20 Points)  Use the mesh-current method to write a set of equations that could be used to solve this circuit.  Do not attempt to simplify the circuit.  Do not attempt to solve the equations.  
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Solution:  First, label the mesh currents.  
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4)  (20 Points)  Switch 1 had been in position a, and switch 2 had been closed, for a long time before switch 2 opened at t = 0.  Switch 1 moved to position b at 1[s], and then moved back to position a at 5[s].  Switch 2 closed at t = 10[s].  Find iR(15[s]).
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5)  (20 Points)  A practical sinusoidal source works at 60[Hz].  This practical source can be modeled in the phasor domain with a voltage source in series with an impedance.  This practical source was connected to a 1[H]-inductor, and the phasor voltage across the inductor was Vl = 2.88–12.8º[V], as shown in Figure 1.  This practical source was connected to a 200[]-resistor, and the phasor voltage across the resistor was Vr = 1.68–49.7º[V], as shown in Figure 2.  Find vC(t) if this practical source is connected to a 10[F]-capacitor, as shown in Figure 3.
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6)  (20 Points)  In the circuit given, the following conditions hold.  Find i2(t).

Load 1 absorbs 2[kW] and delivers 1[kVAR].

Load 2 absorbs 3[kVA] at 0.5pf (leading).

Load 3 is purely inductive, and absorbs 4[kVA] of apparent power.

Source 1 provides 1.520º[kVA].

The voltage vX(t) = 200 cos(100[rad/s] t).  
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