EE281A

Homework #10 -- 20 points Due: Friday, February 19, 2010

1. Simplify the following to a single equivalent component. {6 pts)
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2. If the voltage across a 2-mH inductor is v(t) = 2cos(3t) V, find the current through the
inductor as a function of t if the initial current at t=0is 0.25 A. {4 pts)
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3. If the current through a 4-puH inductor is i(t) = 2e™>t A, find the voltage across the inductor as
a function of t. {4 pts)
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4. If the current through a 0.25-H inductor is given by the graph below, find the piecewise function

that describes the voltage across the inductor and sketch the graph of the voltage. (6 pts)
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EE281B

Homework #11 -- 20 points Due: Friday, October 8, 2010

1. If the initial voltage across the capacitor is v.(0) = 45V, find the time (in seconds) for the
voltage v, to be reduced to 10 V as the capacitor discharges. (7 pts)

7\t=0

v

+
001 mF == Ve § 2000

2. Consider the RC circuit in which v. is the capacitor voltage.
t=0

K 100
. +
1oV () Ve == 0.003 F

a. Write the differential equation in standard form used to find v.(t) for t>0. (3 pts)
b. 1fv(0")=0V, find the solution of the differential equation (5 pts)

3. Solve the steady-state voltage v, in the following circuit. (5 pts)

0.001 H + 2 A

0.02mF | v, §50 a
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Homework #12 -- 20 points Due: Wednesday, October 13, 2010

1. Consider the source-free RL circuit in which i is the inductor current.

i
-

GQ§ §3Q 2H

a. Write the differential equation in standard form used to find i(t) for t>0. (4 pts)
If i(0%)=2 A, find the solution of the differential equation (i.e. the natural response of the
circuit. (4 pts)

C. What is the time constant, T, for this problem? (2 pts)

2. Consider the circuit shown below.
=0
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100 V it)
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a. What is the initial current in the loop, i(0")? (2 pts)

b. Find the current, i, for t>0 as a function of t. (8 pts)
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EE2818B

Homework #13 -- 20 points Due: Monday, October 18, 2010

1. Inthe following circuit iy = 250e™2tV for t>0.

I(D GQ§ 1H T_’;1

o=

/1

a. Write a KCL equation at the top node and then take the derivative to create a
differential equation in terms of the voltage, v. (4 pts)

b. What are the initial current, i(0"), and initial voltage, v(0"), if the source has been off for
a long time and is then turned on at t=0? (2 pts)

c. Find the form of the source-free response (do not solve for the constants). (4 pts)
d. Find the particular response, v,(t). {4 pts)
e. Find the complete solution, v{t). (Solve for all constants.) (4 pts)

f. Is the circuit overdamped, underdamped, or critically damped? (2 pts)
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Homework #14 -- 20 points Due: Friday, October 22, 2010

1. Find the RMS value of each of the following signals. (4 pts each)

3
a. i(t) = 8sin(500t—15°) A \E‘V‘V\&: T—}; A 3

b.

v (volts)
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2. Write each of the following signals as phasors. {3 pts each)

a. v(t) =12 cos(4t + 12°) V Ve 12 L1220V |

b. i(t) = 1.4sin(20t+30°) A \ T- 1.4 L:_(__c_aj A ‘
T L4 s (00 -bO%OA

3. Redraw the following circuit in the frequency domain (in terms of phasors and impedances).

(6 pts)
8 sin(10t-45°) V
(- +)
N
4 cos(10t-20°) A 2 mF
\| §2 Q
/1 3H
6 cos(10t) V

R
O NI

= -jSO




EE281B

Homework #15 -- 20 points Due: Monday, October 25, 2010

1. Write the following as a single impedance. Assume that w=100 rad/sec. (6 pts)

2H
10Q
a - '\N\,J_ —
0.05 F 50 = 0.001 F

2. Find the steady-state current i(t) in the following circuit if w=100 rad/sec. (7 pts)

I
BRONRC

L j100Q

3. Set up the node voitage equations in matrix form for the following circuit. (7 pts)
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EE 281B

Homework #16 -- 20 points Due: Wednesday, October 27, 2010

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

4210°V

a. The average power absorbed by the load. (4 pts)
b. The reactive power absorbed by the load. (4 pts)
c. The apparent power absorbed by the load. (3 pts)
d. The power factor of the load. (3 pts)

e. Sketch the power triangle for the load. (3 pts)

2. What is the purpose of the large capacitor banks often found in factories which operate large
induction motors? (3 pts)
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EE 281B
Homework #17 -- 20 points Due: Monday, November 8, 2010

1. Find the Thévenin and Norton equivalents of the following circuit. (8 pts)

Al
NV
20
NV lxl a
242 0° v<f> e ACD 3 8 Q
b

2. What load should be attached to the above circuit it maximize the power delivered to the load?
(4 pts)

3. Find the Thevenin equivalent of the following circuit. (8 pts)
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EE 2818
Homework #18 -- 20 points Due: Friday, November 12, 2010

1. Each phase of a Y-connected load consists of a 50-Q resistance in parallel with a 200-mH
inductance. Find the impedance of an equivalent A-connected load. Assume 60-Hz operation.
(4 pts)

2. For the following balanced three-phase system, assume a positive phase sequence and find:
a A

&
&
B

Vin=25Z 0°V

z, |Zv=10420Q

a. The line-to-neutral voltages, Vay and Vey, at the load. (3 pts)
b. The line-to-line voltages, Van, Ve, and V. (5pts)
c. Theline currents, 1,5, lye, and lc. (5 pts)

d. If, instead, the system had a negative phase sequence, find Vgy and Ven. (3pts)
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EE 281B

Homework #19 -- 20 points Due: Wednesday, November 17, 2010

1. Find the turns ratio in an ideal transformer necessary to step up a 120-V,,,; voltage to 5000 V.
(3 pts)

2. Find the turns ratio in an ideal transformer necessary to step down a 20-A,; current to 2.5 As.
(3 pts)

3. Find the phasors V,, V,, I3, 15, and the average power delivered to the 45-Q load. (8 pts)

|1 |2
D ———

o ol 15
25/ 0°V + ‘ l 450
Vi

&

4. Use impedance transformations (reflected impedances) to find the impedance seen by the
source in the following circuit. (6 pts)

-------------------------------------------------------

= 40 Q

source
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EE 281B

Homework #20 -- 20 points Due: Monday, November 29, 2010

1. For the following lowpass filter:

R
—
+
C <
Vin Vout

a. Find the transfer function H(jw), in terms of W, R, and C. (3 pts)
If R=100 Q, find the value of C needed for a %-power frequency of 5000 rad/sec. (3 pts)

c. If vi, = 20cos(500t) + 20c0s(8000t) V, find v,.(t) for the values of R and C from the
previous part. (5 pts)

2. For the following filter, determine:
R

+

L 3 Vout

Vin

a. The transfer function H(jw), in terms of w, R, and L. (4 pts)
b. The %-power frequency (in rad/sec) if R=1000 Q and L=0.1 mH. (3 pts)

c. Is this a lowpass or highpass filter? (2 pts)



LI
R+ ‘/\iu}(/

Y Y
POWU’ Q“C%: _é\__c.

SQDD = ‘
loo ¢

| ¢= J\)AF{

C) Via= Weos (Soor) +2D cos (3D00)
w=500
Vouk = HL;\6003 Q0.0
=) 2008 = 19.9 (=97
| +j(6oo} (100Y (218°)

Yoy = 12.9 Los (5001 — 9. 717)

W= 3000
Vout = H(j%000) 20 L07

- - WL = o L0 [=59:0°
,\+3(3000)(‘°°30N5")

Vouk = 10. 0O L5 (30004 ~58.0°)

\\]w* @)= A% Cas (500L - 5.71°) + 10,60 cos (¥DOOE - 55.0°) V




R

| @X;W\T *
Vin = oL Vout

L[ -

R . .
L D.Exx()'5= 10 M&/‘:"C




7. Find the Thévenin equivalent of the following circuit.
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Sample Problems — Exam 4

EE281
1. Find the Thevenin equivalents for each of the following circuits.
100 Q
A a
100Z£0°V .
<+> | 41000 v ) 1£90°A
* b
B5Q
| I ° a
° +
34£30°V ' 0.5 I,
5Q
L AAN ° b
—
Ix
2. What load impedance should be placed between the terminals in each of the previous circuits to
that maximum power is delivered to the load?
<
A\)N\»"\\f”‘ ) ? - Z\‘N
3. A A-connected load has an impedance Z,=5-j2 Q. What is the equivalent Y-connected load?
———
4, A balanced positive-phase sequence, Y-connected, 60-Hz, three-phase source has Qne-tg—liﬁ

voltage of 440 V,n,. It is connected to a balanced three-phase, Y-connected load with an

impedance(z,=5-j2 Q. )Assuméjan/\has a zero phase. Find the\ling;to:nAeum/oltage phasors,
line-to-line voltage phasors, line current phasors, and the average and reactivé power delivered

to the load. ) J

O

/e

\ e



5. Find the turns ratio necessary to step down a 440-V,,s AC source to 20 V,m;. Assume the
transformer is ideal.

6. For the circuit below, find:
1000Q " l>
— — N\,
aaA% o] 51
o
1000Z 0°V L + ’ ‘ 10 0
O - .
B j20 Q
a. The total impedance seen by the 1000-V source.
b. The average power delivered to the load Z,.
c. The phasors V4, V,, I3, and |,.
7. For the following filter, find:
0.001 H 4+

M

+*

Vin D 100§ Vout

a. The transfer function H(jw) = \;"—“‘
b. The half-power frequency in rad/sec.

c. Vout(t) if vip (t) = 50 cos(100t) + 50 cos(5000t — 45°) V.
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6. Write each of the following as a single impedance. Assume that w=100 rad/sec. EE281 — Exam 3 —Sample Problems T}_ = - i,
~ £
1mF
i
1. Redraw the following circuit in the frequency domain.
2H 100 Q 500
0.01 cos(10°) A Tp
1 0.5pF
1kQ =F 20 mH
0.2 H
50 Q
N
2. Find the steady-state current through each of the components (resistor, inductor, and capacitor)
- 2mF 0.3 mF in the circuit in problem 1.
3: Find the steady-state voltage across each of the components (resistor, inductor, and capacitor)
in the circuit in problem 1.
7. In the following circuit: \]7 —
4. Set up the node voltage equations in matrix form to find the phasor node voltages V,, V,, and
o T T | Vi. Do not solve.
Qs S | j200 Q
© | y 100 Q .
1 5Q 2 -113 Q 3
10£-90°V

1 1
20£ 0°V F i15Q 4230°A

load
a. Calculate the average power, reactive power, and apparent power absorbed by the
load. 5: Set up the mesh current equations in matrix form to find the phasor mesh currents Iy, I,, and Iy
Do not solve.
b. Draw the power triangle.
10Z 0°V
¢ What is the power factor?

_ "o - o = 122 s ~

= 0 - — 5 S0° ;
P=  Lrms - — = = O 100 S 15Q _
L Nt T LTS -

o, = i5Q
(RS
= \ Iy I, !




12. Find the RMS value of each of the following voltages. . 8. Find the steady-state voltage, v(t), in the following circuit.

a. v(t)= 10 cos(2xt - 40°) V t=0

5kQ

b.

2si 0t) V
v (volts) sin(200t)

VT 1uF

t (sec) 9. Find the steady-state voltage (the particular response of the differential equation), v(t), in the
following circuit.

t=0
C.
2™V
v (volts) T 1uF

1.5 T

1.0

05 10. Assuming that the switch has been closed for a long time prior to t=0, find an expression for i(t)

4 3 1 . 7 t (sec) and v(t) in the following circuit.
0.5 [
*i
13. Assuming that v(0)=0, find following for the circuit below: =0 *
24 00 v 32H
=0 10 mH -
200 Q I8aaa)
—
3t
2eV ! * 11. Write the following as phasors:
Vel
_ 1 uF a. 20 cos(2xt - 30°)
b. 10 sin(20t + 8°)

a. The form of the source-free (natural) solution of i(t).
b. The steady-state (particular) solution of i(t).
c. The form of the complete solution. You do not have to solve for the constants from the

source-free portion.

d. Is this circuit overdamped, underdamped, or critically damped?
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Name H Ry

EE 281 A

Exam 2

Spring 2011

Show all your work. Circle or box your answer.

V= ——k .y o=k

k — S kK="1 1 T &S
R1+R2+R3+ +Rn Rl R2+R3+ +Rn
pL

R=—
A

ic = CS vc=%ffmidx=v(t0)+éf;idx

=Ly ip=:f vdi= i(to) +7 f vdA

Pmax -



1. What load resistance should be placed between terminals a and b so that maximum power
is delivered to the load?
’_.’———-‘-f‘“"

8Q
SRS, N
AN a w% %‘m ~= T

20V ?400
(10 pts) |

\\/-R% = Rioad= %?O_ (

-+

2, Simplify the following to a single equivalent component.
16 F T

B s J: -
53;11’1/2 F _1 20 F (_‘_ 4 F ﬁ 12ﬁ

A g | S S

——tE
30 B~

10F ¢

P A8 ’_—/’—\ \\
[CE I — T —| B

)

(15 pts)




3, Use superposition to find i in the following circuit.
3Q _ i 20
—
M

24V 7A <+>
3i

(15 pts)
(D Kup 24—V puee
A _J;; QL.
. kvt —14+3Ll*;\'\+5l‘:0
L= BA
(D Kaep T-A sounce |
an L’L :0 1‘_(_2','

“Ax+Aa—T=0
V[Q-'— 7-}"[1
KVL: R0, 4+ QAq + L= O
big+ 2(T+1)7 O

iy — 14
SRRV BN




4. Solve for the DC steady-state current, i, in the following circuit.

200 i 2 mH
_/\/\/\ﬁ_> 228
40V
f> . 100 b 5A
0.1 mF
(15 pts) -
200 v
—y
W i
NP
Aoy Lo S5a

KCL: (up-1-5=0

ke —4p+ 200+ 108270

~40 + 200 ¥ 10(54)=0

300= - 10 m

5, For a 5-mF capacitor, calculate each of the following:
(10 pts)
a. The voltage for t>0 across the capacitor if the current through the capacitor is
i(t) = 8sin(2t) V and the initial voltage across the capacitor is v(0)=2 V.
__\__ j -
V= V(0) + € SO g A
& \
- 2 + _J..——«- ! 8 SN (273 dA
0,005 - +
* 34 200 (—4co® Mo "
- _R0Dcos (2
= 2+ %ooCI-cOs(:ch‘)) =503 (
b.

The current as a function of time through the capacitor if the voltage across the
capacitor is v(t) = 8e™* V.

- _pdv -
£=CZF =




6. Find the Thévenin equivalent of the following circuit. Sketch the equivalent circuit.
2 iy

e § a
O—N——A

(20 pts)

Eﬁ'_ 1SV

- Zix
Find W *

_kll_.: }w\/ot,"' BLX¢ 3 YJ ‘7{\{3

=15+ big +2Qiv + 4ix +31x =0 {
|5 ix=15
e |

% = o

| Y j\h%

1L

YW —544i4 2 +4L +3ix=0 —* \0L+Six =15 |
L= 1529 3-ix

e WDy N S L
DA NG T 1-’,(:,,;_-) ixe
'_‘;:Z‘. + Lx * Ysc™ 0O
/1 Tec s\ A
e — T2 | T To-0
A 2 = -
Ra: Vor . By |z | 3k A
—— =2V oo ‘ 3 ) B '
YLC | A gg . { { V-X'sCT é/& = P ‘I/}J

3V ' >f




7. If the initial voltage across the capacitor is v(0")=4 V, find the voltage, v(t), across the
capacitor for t>0. What is the maximum voltage across the capacitor for t>>07?
=0
2 kQ
B
+
e
50 V c+> v == 5mF
(15 pts)
KCL - dv V-V
— — A
CF - 0
o
v A ‘
— V= 5 Vs
at + AC Re
l
v ~—=.-5
Z+ 10Ve
_70X
Vc, = K\ 6 l
Tok,=8




Name ‘K])u
d

EE 281 A

Exam 3
Spring 2011

Show all your work. Circle or box your answer.

b 5
Ry : Ry
K™ Ry+Ry+Ry +-tR, 'S k RL+E‘—+—R +oe +—R1n §

R=2 Py = i el = cos(wt) + j sin(wt)

A max = 3R )
ic=C3 v =< Jl i = v(ty) Fefoldh Vi = /% f vzdt
v =L iL=%ffmvdA=i(to)+%f;vd7\

1 P 1
P= 'V I;m cos(8) = Vimslrms cos(0) [S| = P 'Z'VmIm = Vemslims

A
Q= iV m SiN(B) = Vipnslms sin(0) Xp = { Aebt
Ae*cos(bt) + Be?! sin(bt)

Kleslt + Kzeszt
Xp = Kiest + K,test
Kie cos(bt) + K,etsin(bt)



1. In the following circuit, the sourc

e is a 60-Hz, 20-V s source and the load consists of a

resistor and inductor in series with an impedance of Zi = 200+j25 Q.

Vs

(5 pts)

(5 pts)

(5 pts)

(5 pts)

L
o

|
2. £, 220035 L0/

6 /713" (2

Find the power factor (include whether it is leading or lagging) of the load.

e+ Cos (7.13)>[0.993_Lagging |

e

Find the RMS current through the load Zi. (Note: there will not be an angle
associated with this current since you were not given one for the voltage source.)

Irm».,: ,\_{..1“—5—— - _'-a—o—- = O.qu Avms [
\ 2\ 201.6

Calculate the average (real) power absorbed by the load.

P: & VT PF = Vg Lvens ™ PF |
z 20(0,09‘7)(0.9?:2) =M

Find the apparent power absorbed by the load.

\sl= Vews Lyas = ROLD-OC’Q): i].OlB VA ‘




2. Find the equivalent impedance, Zeg, of the following. Assume that w=100 rad/sec.

(10 pts) - o .
sor ' I Gy = AT -j0.150
— T J0 2,48 /-5.8"0

7
\\,/ m\,__\
} ~ 50§ \ § —qsn [LA41-j0. 150
j%ﬂ \

/54(F g —jan.}‘

— -)50 % JP 14740 S )
= 1.7 7oL3>_°;9

(.\.47+J‘O-8S) W ~;8)= T T

i l Z¢ = C\O -\-:\O-BSD
/ % (=]
.l - \,33 Z\D.$3 (9}

asaz, _

3. Given v(t) = 6sin(14t + 5°) V :

a. Find the RMS value of v(t).
4 pt
(4 pts) Lvrms= _\r%_ = 4 24 Vo 37

b. Write v(t) as a phasor.

\&u—jﬁiﬂ

4, Find the RMS value of the following period function:

(4pts)

(10 pts) 3 L
- = —‘1(7"'3' !

V(t) e = A-2X & — 1 V-2 .

2 Ve M-k

|2

. . S
\/vms = "2—< SO(&)d"L ¥ g’ (4‘2't) dh)
p—

e G R /,"]

—6

e ettt b e

S

REIERE R E G /RN /63 Vous |

S




m;

N2

My

5.

following circuit. Do not solve.

Set up the equations in matrix form to find the phasor mesh currents Iy, Iz, and I3 in the

(12 pts) '
10 Q
i AA's
o 4 Q .
104 60° V Qb 40 20 q;,MOQA
ollolic
—}oLé_e‘: +lol'|+(:d"1)(11’17-§=o - o
(lo-y )T+ j4T,= 16 £b0o% -1 4 34\' O T, o Lo :
5 —_ - |
~J'4LI>~I~3* jAL -T2 0 34 =) @ -)? L |- ° \
e opmepne 1| T e
13 = - "%’Z——(D—D— ]

6.
(15 pts)

i -208

oL
Ak

X Q5L = be
A+2S5=

LPC+) = A&vat
,'.-P/:’?)Ae‘g*
=L 5 ."‘3‘4_
oYt~ 4,—?1“JA/Q/ =
WA=

a-\OO;L-\' A

o —» A=K e

de -

at -~

S

se

b A2 2

O gt

a5%

Find the current, i(t), for t>0 in the following circuit. Solve for all the constants

! ‘S’P'YSV)



7. Assuming that v(0")=0, use the circuit below to find:
t=0

a.

(10 pts)

b.

(8 pts)

’___ - O P B:""‘A
: LAHEDB Achivdls

g,
(4 pts)

KvL

d
(3 pts)

20 cos(4t) V

v T~ 0.05F

The form of the source-free (natural) solution of'i(t).

| ' ol -
~R0cos () + F1 + 2 dé 0'05;)00 4 dA=0
A3 .
dti 9.-—-—4-/0\4,:-—4/-05;11(4‘1")

ATy o+ 00 =0
A= -

22 4 4 () . =) +3
2 d
~~~~~~ \
‘ .
‘-.,| U= K 6 ¥ cos (3 + Kpe” 5m(3t) }

The steady-state (particular) solution of i(t).

Yo = A cos (4H) + B sin (44
lp = —4A Sin (4F) + 4B os (4t)

'p"'= = 1bACos(44) ~16 B Sin ()

w 16BSin(H) —ZA sin (4 + $Bros (4+) +I0Acos ()

FIoBSn ()= —40 sinf) _
Co () (—GA +8B) + Sin(4+) (——é,@A 8A) = —40 Sin (4)

| JPEY= 2.4 005 () 3.2 5in w)\

The other initial conditions: i(0*) and g{l "
; t=0
U= 0 A

Jd 2
d
=20 + 48 13 fileg  gt5- 0 S r LS

[s this circuit overdamped@or critically damped?
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EE 281 A

Exam 1

Spring 2011

Show all your work. Circle or box your answer.

Ry
Vi =
KTR, ¥R, +R; +-+R, *
1
i = Ry i
kKT 1 1T 1 1s
L P L
pL
R=—
A

V2
e

<



1. Calculate the power absorbed by the circuit element as a function of time. Calculate the
energy delivered to the element on the interval 0<t<3 s.

tvo- i=2e73tA v =6e3ty

(10pi) ¢mnnw:(2€@W(b€&)’VZ€M*“/I

3 5 . b} 2
W(j\* = d-\-: 2 ‘_\“-: _LB_ -bt l
) &0 pe g; 12 e =, € &
2. Simplity the following to a single equivalent resistance.
(15 pts)
8Q 4Q o
L& . an
AM—A~ - 22
; i
12Q . 6Q 30

L e




5. Calculate the resistance of a 10-m long piece of copper wire that has a diameter of 2.6
mm. The resistivity of copperis 1.7 x 10® Q-m.
(10 pts)

Q:~%§: (J7xui&ﬂfdz(wwvz 0.632 O
T (1.3%10" )

=32AmL

6. Solve for the node voltages, v, and v,, in the following circuit.
(15 pts)

5wf)uu/\oou(,l.1> Ax = %‘—
@ V).-’Vl '20\/
) V.
&L: 21_&" ‘\’?)lx t "%‘20
-V—L Vl V2 _ 77 '
m 2, 7\_)4- T-D {a. 07/
\ % -,3"
® Vix Va0
T \Ni= "2 Vs
|+ 2Vy= O
- =20
P Vl - _—
.;:2):\/1:20 =



3. Solve for i; and i, in the following circuit.

(15 pts)
1 "-‘; for g Juf b e ;: s ci
4—2_ ‘ s _'r ’ ‘",‘ S AN A Wi { {,/L.-:J"_ e
@), O
24V -
4, ; 2 A
AR

KVL outed loop
4—L‘: 24

i u(‘ifa/’ri

4. Use current divider to find i, in the following circuit.
(10 pts)
10 A

12Q 3Q 6 Q




7. Set up the equations to find the mesh currents, i, iy, i3, and i4, in the tfollowing circuit in
matrix form. You must eliminate the control variables, v, and iy, from your equations.

(25 pts)
2D S
Vx = 3(i50) %/\9 /\2/\9
U= d4~L2 10§> 3 §4QD
i3 ia

fp 12V

mesh\ :

©  U,=2a
e
‘ Aow AVX = Lldg-iy)
@ bijtir-bin= 0
eshs
~10ix+ 3 (a-1, )+ 4 biz ~14)=0
T 10(dg i)+ Td3 =30, - 44 =D

3 40+ Tus V4d4= D

Mesh 4

Flig-in)t N (L a~d2) H\12=6

TRia Al + biaz -1

O O ] rh_ FSZ—
=iy O i2 O
" -4 iy | — )
—4 & : =l

JL 4L
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EE 281 B

Exam 4

Fall 2010

Show all your work. Circle or box your answer.



1. Find the transfer function H(jw) = L

V"“‘ for the following filter. Is this a highpass or
in

lowpass filter?

PSS

o 2 Seotaon)
2000 O ) R+ wl
AN\ -

4
R000 j w (.00 )

O e e |

(15 pts)

a

Fon

Using impedance transformations (reflected impedances), find the equivalent impedance
seen by the source in the following circuit.

source

e

(10 pts) £L/: ('{T‘L)Yz\f (1_‘2)1(51) \S)z tﬁOO - 1500 _(L/

3. Find the turns ratio of an ideal transformer necessary to step a 40-V,us source up to 1000
Vnns-
(5 pts) Na N2 /oos )
{ ' “ /




-4 A balanced Y-connected load has an impedance of Zy = 300 + j20 Q for each phase.
Assuming the phase sequence is positive and that Vg is the reference, find the following
when the line voltage is V(=20 kV,ms.

*——

8170
Zx= 300420 (- > Sop 61452

VAB: QO L_.Q'f— p“\)!ﬂf\s.

(3 pts)

(9 pts)

(5 pts)

(5 pts)

(3 pts)

The phasor line-to-neutral voltage V yn.

Vf\ - VA,6 :,—l ,,?0 _.3D° Vym ‘i
B o b >\

f

The phasor currents Iy, Ign, and Icn.

Savz Vo o 200004 (307 g0 10 /-33.8° A
% 2 0 *jlo :

Ten= 3240 MA
Yen= 2%.40 /-273.%° A

AU

The phasor line current I,4.

& ID\A* IA,J = 3840 [=33%-%° A]

The average power, P, absorbed by the 3-phase load.

QD,Dw\

?;3 \/\( ILU)SG" 3 ( N ) (%8.4 )’Co 3(3-8)0)
=\1,32 7275 W ;/

The impedance Z, to create an equivalent A-connected load.

Zy- 22 = [9004 L0 0|

>



~

. ' \
_/ j0(0.005)

5. The transfer function for a particular first order filter is H(jw) = YVO—‘“ ¥ irialois”
in { . p
a. Find the half-power frequency of this filter. )
(5 pts) - - . 1 &
| - . = :
w = [ 2 lQOO /uzd,/sec H ()W) N
0.005 | ik
R
b. Find the output current, vo,(t) if the input current is

Vin(1) = 20 cos(20t) + 20 cos(5000t — 45°) V.,
W=20  \jn- 20197

(10 pts) :
Vout: _1020)(0:095) 4, 0 - | qq/84.3°
| .+:)(2D)LD.OD5)
(05000 Vin= Q04745
Voubs | (5000300 068) o —45° 19 9g /- 43.7°
Y .‘(5090*) (0.005)
- 4.0 /
Vit )= 1,99 p oo (204 + 843%) + 19,93 cos (5000t — 42770 V |
6. For the following circuit, determine the value of Z, that results in maximum average

power transferred to Z.

10Q -j4 Q
I 10 j‘*—
ml
27210°V l *—‘MA_'“—Tq
T8 [& s
o
(10 pts) A EAYIRT:
Zu- Lo ls- (2 J‘“‘JQ . 5.52 /1o
Doj4 -

S T 2.2 - 485 O

Ll 245" :\;.w+j+.8sn

e ]



7. Find the Thévenin equivalent of the following circuit.

2Q ji2Q

AAVAY T 12200 WP
—_

|

x -1 Q

12/0°v CQ

2l

(20 pts) Firg Yoe

2.0

— ‘I,\

Rve

—12+ 27T, ”:)Ix YN, =
(4".)3_I-x =\2
Tx = R/a )= Q.97 f14.04°
O—J)Ix- G. 'Sl £=12.53°V

O.Q4y[. 5300

}

bS] [=12:53y

Ny
KviL .
%—‘OMQ‘?_, Ij+31x 'f“\[')IS(_'

O 2T, 42T =12 v T .
i J %= 2=-12Ts¢ .
LI . O —F— - e-jTc

Ky et loop © =12+ 2Ty «j'L 4+ LT x=0

1+ ﬂx,_\-) (1)‘_15(_5= o o

Vo(, (45” 12.53° . & . - o
- Tee 4.94)-98.13° D (A-NT *J_X-sc,

= 1.53/85.6%  ($-1)(b-]Ts) 4 | Toe =2
= O-\?.«-J't.55ﬂv (.5(_4—_.3)_{))156 = |3 - G(‘q'-\j)

Tsc __/i_ﬁ’..(j_)_)_ 'ObJ‘}Z 4\»2%/;1,—'3Q
"—J(‘f )+J
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Show all your work. Circle or box your answer.



1. Find the transfer function H(jw) = V—V"“—t for the following filter. Is this a highpass or
in

lowpass filter? T o o \
Hijen= e | jeoleoen)
2,(\)7\3\? . ‘2+J wl 2ooo +\’} wLD,OO(\)
+
Vi
<”> 1 mH } Vou ]
v Mf) |
(15 pts)

2. Using impedance transformations (reflected impedances), find the equivalent impedance

seen by the source in the following circuit.

1204 0° kV

o+ H + 50
C‘D v, V,

T 4150

source

JE——

(10 pts) £, = (%YZL: (3‘:{)1(5;\} 25): i\‘joo »J*kISOO I‘L{

3. Find the turns ratio of an ideal transformer necessary to step a 40-V s source up to 1000
Vims.
(5 pts) Vo  Ne  Joos s
v Mh “e /

L]

NpNe - 1:25 |

§
i i
; oot




4. A balanced Y-connected load has an impedance of Zy = 300 + ;20 Q for each phase.

Assuming the phase sequence is positive and that Vg is the reference, find the following
when the line voltage is V(=20 kV, .

N Je"
Z\(: .BOOQ‘J‘QD L = 300.(971-\3-’“

VRB'; QOL_Q': ;‘“vwxs.

a. The phasor line-to-neutral voltage V 4. ’
(3 pts) !
VA'\’: ‘“““""VM{ = ! i'?g [=30° Vrm s |
V33 VB \
b. The phasor currents Iy, Ign, and Icn.
Opts) Tawe Vo o 2090 L2059 a0 Lﬂ‘gg'gﬂ
r
Sen- 3340 /1533 p |
f
Tenu= 3%.40 [-273.%° 4 |
A, u'\\j
C. The phasor line current 1,4.
(5 pts)

\ Loa= Toy= 3840 /=3%.%° 4

ot S A P

d. The average power, P, absorbed by the 3-phase load.

(5 pts) Qo DDO\
— {’
r\ \32 775 W |
€. The impedance Zx to create an equivalent A-connected load.
(3 pts)

Zps B = 1%0 + b0 n,(




5. The transfer function for a particular first order filter is H(jw) = Yout 11 (;)(io('szzé).

Vin
a. Find the half-power frequency of this filter.
(5 pts) / i N
w = - = | 200 had fsec
0.005 | o
R
b. Find the output current, v,(t) if the input current is

Vin(t) = 20 cos(20t) + 20 cos(5000t — 45°) V.
W20 \ja- a0l

(10 pts) :
Vawh' ;&203(0.005) 20 0° - \'qq /81_,!_.'5"
| —-t-:)(,li))(0.0D‘})
W0=5000 Vin= R0L2HMS°
Voube | (S0003(0-068) 0 /- 45° _ |9 98 /- 42.7°
Y %{599(3) (0,005
H
- 4.7° /
Tt )= 1,99 g oo (20t + 84,3°) + 19,93 Cos (5000t = 42.7°) V ]
6. For the following circuit, determine the value of Z; that results in maximum average

power transterred to 7.

10Q 440

I “+

o
—I
2/10°V z]. \%JW\—‘\}’TQ
£ L ‘

-8 Q

(10 pts)

¢
-

o4 - %

L 24 ‘\Q.&:D»Lj +& (L

—

NJg

o

Zone (o) ljg= Loa®@ 08 o o e
= Q.é’ljﬁ—.SS Lo



Exam 4 2 ® 1t
Ma MmLe P; Z Lo e \\ AN
Formula Sheet - EE 281 a
wms 0\-(/\‘1\‘1 S\A wave = ﬁ
W = e
K ™ R +R,+Rs++Ry 'S
pc\u ¢ Ceas ~
) §
ik = R i LW
k=1 1 1 " T°s S AVAY ‘
R1+R2+R3 Rn VL N I \ ‘ — Y - L }YU)
- c
_ pL - ( \/m“ =)
R=" —A\— ¥
- \ V) e
) <al
P Vth
max 4Rth
dv 1,0t . 1t
ic=Cg VC—Ef_mldA—v(t0)+Eftold7\
di . 1t . 1t
v =L i --Ef_wvdk—l(t0)+zftovd7\

el®t = cos(wt) + jsin(wt)
1 oT
Vims = ?fo vZdt

P = %lem cos(0) = Vimslims cos(0)

Q= %vmlm sin(0) = Vemslrms sin(0)

K,es1t 4+ K,eszt
K, eSt + K, teSt
K, e cos(bt) + K, e sin(bt)

Xp =

w = 27f

Vab = Van — Vpn = VanV3230°

3Vyl
P = 3VyrmslLrms C0S 8 = —Lcos 0
N, Ny
2 [, =17
V=%V 2 =4, ln

P 1
AP = P ':,jvmlm = Vimslrms
A
Xp = Aebt

ZA = BZY

laa = Iap —Ica = IapV32 — 30°

feettv® > Q = 3VyrmslLrms Sin 6 =

A e?tcos(bt) + Be?'sin(bt)

3Vyly, .

sin

0
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PQV‘H'( ‘EM‘\WC’ = U$ &

obEt
Volt Sovter
\l*\)s _
. s &y < B
‘ = b - BN ! f
me of o GEe/Oe
. . 2
2o aveiaye POV = Lons
P: ’lcms ¥ @
v sad J 2w Z
= lrms (en «® = !JE—‘:“‘
N,
SM N }L "
-
\ ) » \,U’) o e T o
— - e e ) A 3o
— G (e —T o \

s oz =
» ' i :qo" Y,

PFz s
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