EE 42
Midterm Exam No. 1
27 Februoary 2002
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NOTE: THERE ARE SEVERAL DIFFERENT VERSIONS OF THIS EXAM IN THE
ROOM. Your responses will be different from those of your neighbors. Keep you eyes an vour
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1 {15 points). Wrte encugh nodal equations to solve for all unknown currents and voltages in the
circuit shown below, (1T 15 NOT NECESSARY TO SOLVE THESE EQUATIONS.
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2. (15 poants). Draw the Norton egquivalent circut, and find its 1y ond By, that is equivalent 1o
the circuil to the left of the tertninals A-B shown below. The values of the elements are: Vi = 6V,
R, = 10002 Ry =200 @ Ry = 300 2.

B

a. Draw Narton eguivalent circoit here -

b, [N=_5.‘Emp'
c. Ry= 5'4-5 L
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True-False Questions:

3.(5 points) The cquivalent resistance of six resistors connected i paratlel 15 larger than the value
of any of the individual resisiors. True _ False »™

4. (3 points) The equivalent resistance of six resistors connected in series is smaller than the
value of any of the individual resistors. Tree __ False el

3, (5 points) The prefises used 1o represent 1000, TG00, and 108, respectively, are mezzo,
milly, and nanc, respectively. True __ False

6, (5 pointz]. To measure curment flowing inoacircuit element you connect an amneter across the
circuitelement. Follse.

7. (3 points) Anideal voltmeter 15 electrically equivalent to a short circuil {zero resistance).
Tree _ False v

8, {5points) The electrical units for capacitance, inductance and vollage are henrics, farads and
volis. True __ False v

9, {Spoints] If a d-velt supply delivers current through a switch, resistor, and inductor connected
in series, the voltege generated when the switch is operated connot exceed 4 V. True _ False -

o T A Bewe Goun ,}Mu.u-e.r ‘lﬂm
g, b osbogtl Bove  Guen Qm-ew t Ko

%= 'F-i'EO, milli a~d nono

{-p_ TEJ? Mmqj‘_’!r i mwngnj:t{’:l in Sty 4 _@}_{m_
B it s im-_‘:rftafjﬂ 'Lqu-.uu.ﬂ_Eq{ 1:*5 Qur pin ._,;l.ru“‘-

%. ra_ru.-LL H amries ,‘ujuu,-i:

q {P Jf-‘pc mELflLlﬁb“ ;!-ﬂ-'L Rleed 1o l;-:.._ﬂ *'qrre,..-,,l_‘ % i{“fﬂti 1=

|t I.‘uih Ak L:n 1.9 15 \..aE.q.l ‘[’i’l drwf{”

ELT:IF‘; Lke, ay {Eq P
R&ut B !‘,c .{i rrtn{‘ UELE
-'.‘-r i !‘.‘M«Fn.’\l.l.—'r 3 Tfﬂ.h ;._‘E

. =0, VarURY (ks @V 106l >4y




10, (5 points} Redraw the circuit below to show its electrical equivalent afrmer you have “wrned
off™ the independent sources (which you might do in order to find the Thevenin equivalent resis-
tance, Ry, or in order to use superposition to analyze the circuit),
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11. (5 points) Anuncharged 60 pF capacitor is suddently connected o a 9V battery in series with
a D00 L2 resistor, =t tme = 0.

2 The manimum current that flows is 99 (give units m B Jand it cccurs st time t=_ 0
b. The minirmum current that flows is _©_ (give units =P ) and it oceurs attime 1= o
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12. {5 points} When analyzing a first-crder transient circuit problemn, which of these quantities

connol change instantaneously (check alt that apply}:

Woltage across a resistor

Current lowing through a capaciter __

Violiage across 3 CApacilon w—

Energy stored in an inductor _y-—

Current Aowing in an inductor _»"

Charge in o capacitor w—

Mone of these __
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13, (6 points) A 120V supply is connected to a 500 £2 and a 700 £ resistor connected in series,
What is the rate of energy dissipation in

a. The 500 2 resistor: = (pive unils &5 b

b. The 700 € resistor: _F_ {give units: Ll )

¢ The 120V supply: _=\2, (give unifs: )
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14, {4 poinis) Write an equation for the voltage Viy &cross resisistor R.3 in terms of the loop
{mesh} currents indicated in this circun:

F"H'{“ij Hr‘hé‘f'i Lowr al E: Tae Tzad, =2 Ty 1_1._‘[:'

W) ™ Curreat Plocn 3 — = B
Ex ﬂ-!( Al El:g‘v' ‘-,I“] L B P I\ln

:}\\J EW = p.'i; - LI_E'-II]J




15, (10 points) The cirouit below shows a number of resistors and capacitors, in addition 1w

independent ideal voltage source. Combine the resistors il a single resistor B, that is in senies
with the voltage source and an equivalent capacitor C,, {50 that you could apply transient analysis
o thee eircuit whose time constant would be Ry Cyq). Note: all resistors arc 1 kL2 and all capaci-

tors are 2 pF
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