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Room for extra work

1.  {5 Points} The set of resistances in Figure 2 are connected to the circuit shown in Figure 1.  Terminals  a ,  b , and  c  of the set of resistances are connected to terminals  a ,  b , and  c  of the circuit in Figure 1.  

For the circuit that results, calculate the value of the power delivered by the voltage source.
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Room for extra work

2.  {7 Points} Two ammeters are combined in parallel, and used to measure an unknown current.  

The first ammeter has a full scale current of 1[A], and the equivalent resistance of the meter is 50[m].  

The second ammeter has a full scale current of 5[A], and the equivalent resistance of the meter is 40[m].  

Assuming that the unknown current is measured by adding the readings of the two ammeters, what is the largest current that can be accurately measured?

3.  {10 Points}  Use the mesh-current method to write a complete set of independent equations that could be used to solve the circuit given below.  Define all variables.  Do not simplify the circuit.  Do not attempt to simplify the equations.  Do not attempt to solve the equations.
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Room for extra work

4.  {12 Points}  In the circuit shown, the switch was closed for a long time, before it was opened at t = 0.  Find vX(10[ms]).
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Room for extra work

5.  {28 Points}  In the circuit shown, the switches SW1 and SW2 have been closed for a long time before t = 0.  

At t = 0, the switch SW1 is opened, and remains open.

At t = 0.1[s], the switch SW2 is opened, and remains open.

For the time intervals 0  t  0.1[s], and t  0.1[s], find the numerical expressions for the inductor current iL(t).
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Room for extra work

Room for extra work

6.  {15 Points}  For the circuit shown find the numerical expression for the steady-state current iL(t) flowing in the inductor L1.  
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Room for extra work

7.  {12 Points}  Use the circuit shown below.
a) Find the nonzero and finite value for frequency for which the circuit shown has an impedance between c and d which is purely resistive.  

b) At the frequency found in part a), find the impedance between c and d.   
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Room for extra work

8.  {7 Points}  The terminal voltage across a 5[] resistance changes with time as is shown in the graph below.   

What is the value of the average power dissipated in the given resistance. 
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Room for extra work

9.  {19 Points}  The source in the circuit given delivers 400[VAR] and an unknown average power.  The load delivers 200[VAR], and absorbs 500[W].  Find the values of RX and CL that will satisfy these conditions.  In this case, both values must be positive.   
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Solutions:  

1.  {5 Points} The set of resistances in Figure 2 are connected to the circuit shown in Figure 1.  Terminals  a ,  b , and  c  of the set of resistances are connected to terminals  a ,  b , and  c  of the circuit in Figure 1.  

For the circuit that results, calculate the value of the power delivered by the voltage source.
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2.  {7 Points} Two ammeters are combined in parallel, and used to measure an unknown current.  

The first ammeter has a full scale current of 1[A], and the equivalent resistance of the meter is 50[m].  

The second ammeter has a full scale current of 5[A], and the equivalent resistance of the meter is 40[m].  

Assuming that the unknown current is measured by adding the readings of the two ammeters, what is the largest current that can be accurately measured?
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3.  {10 Points}  Use the mesh-current method to write a complete set of independent equations that could be used to solve the circuit given below.  Define all variables.  Do not simplify the circuit.  Do not attempt to simplify the equations.  Do not attempt to solve the equations.
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4.  {12 Points}  In the circuit shown, the switch was closed for a long time, before it was opened at t = 0.  Find vX(10[ms]).
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5.  {28 Points}  In the circuit shown, the switches SW1 and SW2 have been closed for a long time before t = 0.  

At t = 0, the switch SW1 is opened, and remains open.

At t = 0.1[s], the switch SW2 is opened, and remains open.

For the time intervals 0  t  0.1[s], and t  0.1[s], find the numerical expressions for the inductor current iL(t).
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6.  {15 Points}  For the circuit shown find the numerical expression for the steady-state current iL(t) flowing in the inductor L1.  
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7.  {12 Points}  Use the circuit shown below.
a) Find the nonzero and finite value for frequency for which the circuit shown has an impedance between c and d which is purely resistive.   

b) At the frequency found in part a), find the impedance between c and d.   


[image: image27.wmf]R

1

 = 15[

W

]

L

1

 =

10[

m

H]

C

1

 =

22[

m

F]

L

2

 =

27[

m

H]

R

3

 = 29[

W

]

R

2

 =

33[

W

]

c

d


[image: image28.png]-

So/utfow-') Covn/é‘ff ‘éo FAC{S'O(‘ domain.

1S{n) j—

W/D [ﬁi%\

\
PR Ju)ZZx/o ‘[

The e?w'wu/en t
)NW\}OCOQC\/\CQ W)‘/l 66

rea/ wAen 2@1 'S

33
{R'} real . So) when

(jw@’?xzo" + )

Jw;??x/o"[,,] )
Jw@axio ‘)

/‘J rea /) we

Lw.ue ouv (olution.





[image: image29.png]Room for extra work ’7) Continued . Solutron i< wheve

il\e n‘masfhcwy )garf ot 267 e7u.a/.f Zevo, S0

Since
% - -6 [
eq = j(wB7x10 )'(waaxm-c>) )
fken ( )
w37 x167%) - _1 B \
W (2 x/07¢) =0 ) Sineg

ZH«;J J~§ ’é’Ae I‘Mle\hc‘f)/ qu‘z‘ O7L 2?97.

Q) SOlufns)
W 37 X{ -£ ot _._._L_____-——-.
2 |
wo = = s x107
T o 12328
TL\\AS)

W= 35.0% ’“"‘*ﬂ

S

NOte‘ we I’laue e/.‘m.‘v\a'éeck the neﬁa‘ffue S‘o/u‘ét‘cm)_
Since mega‘tive {f€7u€nc)/ Llcu no meqm‘ws )

this cCase. A/i’ernai;‘ve So/u‘thn s

f- £ =2 557; [ng]j

b) Since teq =0, then 2 the impedance between c and o
9 / cd f | )
wh be 2ed :/g‘[ﬂ:}faq[ﬂ_}:qq[ﬂ])





8.  {7 Points}  The terminal voltage across a 5[] resistance changes with time as is shown in the graph below.   

What is the value of the average power dissipated in the given resistance. 
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9.  {19 Points}  The source in the circuit given delivers 400[VAR] and an unknown average power.  The load delivers 200[VAR], and absorbs 500[W].  Find the values of RX and CL that will satisfy these conditions.  In this case, both values must be positive.   
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