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1.
1nF

v

ig()= 10kQ
24 cos(25kt +90°)mA L

Choose an R, an L, or a C to be placed in the dashed-line box to make
i(t) =1, cos(25kt + 135°)

where I is a positive, (i.e., nonzero), real constant. State the value of the component you choose.
Hint: Use a Thevenin equivalent.

i(t)

In the -!:regui'nCy AnmaLn; we. r‘?.‘pres-en'i: +he
Source wrkth a phaser and use an impedance

for the C.
L) = Z%mA £ 90°, I = I, £135°
]L.jR = 24 mA Lq0°- 10k —210£90° Vzvﬁ
R R s e e O
J'wd wd 25k-InF 25 u
Z¢ = ~jHOR2

90 S
Ig = 24me’ 10kQ

_______

The resultant circuit is a current divider:

I,-10k 24m-10k -’

T 10k— j40k+2Z,  10k- j40k+Z,

The desired output is:
_ j135°
I=1e
In order for the above two equations to match, their angles need to match:

4(24m.10k-ef'9°”)

— — AI ejl?)S(J

£(10k - jaOk+2,.) ~ °
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£90°
Z£(10k - j40k +Z,, )

=/135° In order for this equation to be satisfied, the angle on the

0

Z90 o o 0
bottom has to equal . 4(90 - 135 ) —4-8
Z13

To achieve -45 degrees, the bottom has to have the real = -imaginary so that tan-1(-1)=-45
If an R,

10k+R=40k so R=30k. This is a valid value.

IfanL,

10k=(40k-25kL) => L=(40k-10k)/25k=1.2H which is a valid value but large.

Therefore, an R=30k or L=1.2H will work to achieve the desired value.

2. With your component from problem 1 in the circuit, calculate the resulting value of 1.
i w I | ! o F Ml

For R=30kSL, L= 240y l4ok=)4ok2|= 2404=3ZmA,

’ VZ-4ok
For L=1.2H, To= 240V /jlok-|I0k2] = Z4DA = 1247 mA.
2 -10K

T bio

| I
iy () = 6sin(IM?) ACD 40 ! |

1 _1_ 1
Choose an R, an L, or a C to be placed in the dashed-line box to make
i(t) =1, cos(IMt—1207)

where I, is a positive, (i.e., nonzero and non-negative), real constant. State the value of the

component you choose.

j-90°

The phasor for the current source becomes: Ig =6e {Note the -90 because cos(xt-90)=sin(xt)}

And the desired phasor becomes: [ = Ioef(—lzon)

An equation can be written for the desired phasor by observing that it is a current divider:
l,-4 6-4-¢"
447, 4+Z

box box
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In order for the above two equations to match, their angles need to match:
Z(24e™" ~—90°
1 :Mzgltje‘-’m — = /-120’ In order for this
4(4+Zhox) Z(4—’_2170,{)
Z-90°

equation to be satisfied, the angle on the bottom has to equal =< (_90 +120 ) — £+30

Z-120°

To get the bottom to equal +30 degrees the Zbox needs to be an inductor because a R will only result in
an angle of 0; a capacitor will only result in angles (because of the -) between 0 and -90 (not a +angle):

1x10°L

tan™'( ) =30°

1x10°L

= tan (30")

_tan(307)-4

oM

4. With your component from problem 3 in the circuit, calculate the resulting value of 1.

. Meer” L P
4+ j(1x10°)-2.3x10°  4.6.¢
So lo=5.2A
> ? oa
: o :
. 75kQ< Y. 2v
4 cos(20Mt)mA X X
- 3k
1 AN
25 pF 300 uH
- ob

Draw a frequency-domain equivalent of the above circuit. Show a numerical phasor value for ig(t), and
show numerical impedance values for R, L, and C. Label the dependent source appropriately.
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q) g = mA <z 0 w= 20Mr/s from E_gf't)

E"'»_' = _l —! —__E!-_. — :'j = "'_1 % o W
Jwc w 2oM-259pF 500 A
?:(:.: —:}Ek-ﬂ..
z, = jwbk =7 20M-300uH = jek
. g
&
L= 1) 25ke=vx
“mALD° '<>
A —
~jka” .  Jekn Vx
} o b
6.

Find the Thevenin equivalent (in the frequency domain) for the circuit from Problem 6. Give the
numerical phasor value for Vp, and the numerical impedance value of zy, .

w'e can H_F.qﬂ_:: the F‘L:P.-_ndtnL SOUrce

with an E.{,‘Ll'l.l.m_'l-'-_'n‘h iwpedande since the

’miLq&r_ Arop across the .:Je,l,.ntnplr.nt Houree
s V.

;_EE £ _Hirx = _ﬁl}.ﬂ. =1.5kn
2 Ve -
ik
Mete: We art using Chms law: 2= V.
’ L
Meote: This n_glu'wn.'ler.‘l: LMFQ.JAh.cE is
valid  regard\ess of what is
conhzcted frem q to b,
We

.ﬂ&.},' dapy L:-LP\E-

TE5k.2 ard Zeg = 1.5kD
wn paralel.

7.5kl L5k = LBk 5]i
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How we cembine the Zo and 2 un pw'cL'LiEL

2z = j'lF'{'lu'ﬂ =j1k(:?;§)= -3k

X,= |25k X
Lvnd L0

- 33k

VTi-. = Vﬂlh % lond

Sincee no  current <an  Flow thru the -j:-.'hﬂ_
nkJi_.h:j te the ladk of a demplete zirenit,

Ig m ust  Flew thru the LTk and

“+he v‘ol-bﬁ?t drep acress the -j3kn mus=t

be =ero.
sV e Nl 38kn

" twmA Lo%- 1.25k12

v"[h = 5Y LC'“

Te Find =, we dumn off I, (which
bedomes an open circurt), and [ook
into the cireutt From the ab termi nals,

= l.25 kL + -—j Ak

1.25 KL~} 3kA

(:11\ =

e
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7.

50 mH

i(1)=5cos(2kt + 90%) A D 25uF —_—

IO[]Q%

I+

Vy

o b

1'.‘11"

UNIVERSITY
oFUTAH

Draw a frequency-domain equivalent of the above circuit. Show a numerical phasor value for i (t), and
show numerical impedance values for R, L, and C. Label the dependent source appropriately.

joL = j2k-50m= j100 g

Is=5¢""" (1)

@

O a

o b

8. Find the Thevenin equivalent (in the frequency domain) for the circuit from Problem 8. Give the
numerical phasor value for Vp, and the numerical impedance value of zy, .

Using node-voltage with V; at the node above the current source. Vth is the open circuit voltage

between a-b:
Vi Vi-v,
+ =
—j200 ;1004100

—5¢” +

v, =V,

Vi
— 200
V, =—j200(5 ) = 1kV
v, =V =1kV

—5¢’ + +0=0
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To find Zy, short a-b and label it Isc. The new circuit becomes a current divider:

57 (= j200) _ —;j200-5¢""”

=10e”" =10

—j200+ j100 —j100
I = Ve _ 10, j100 —_10
100 100
I =1 +1,=—10+ jl0=10-2¢"
2y Yu_ ko s
ISC 10- \/56145
1100 I B
J 100 2 lIsc
L
Is =5¢’” "
b
9.
Oa
) + \Vs(t) = 4+/2 cos(10kt+45°)
LV _
100nF 10K *
|
§ 2kQ
+ V-
M ' Ob
166.67mH
a) Draw a frequency-domain equivalent of the above circuit. Show a numerical phasor

value for Vg(t), and show numerical impedance values for R, L, and C. Label
the dependent source appropriately.
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b) Find the Thevenin equivalent (in the frequency domain) for the above circuit. Give
the numerical phasor value for V1}, and the numerical impedance value of zty,.

Iy +L} 1;7

" Vi J
b. U‘Slﬂj nod‘c V: — e 2 N, ® IME} T =

U’ﬁ\( IH-_', ,‘ﬁ:.) 1{ Jue
Vm ((!m +0lm-. {pn-% )5 Jn}.— '-I"J—e‘jqa[zl-ﬁ.

48 =
1)) = m;\

Vm (65 |
b2 zz[ahm*r}eﬂs’ £.lb
o SRR = J45°
| " LA ) _‘:__;
‘:/;_ Ui2 IE’”‘%‘: 1'. Vig 2k
e \|3L"r’:-t =

\Vx =0 o© = G) "
1A A N2 K
L] £ L] - —
V1h - "|:
- OAZe
_:\\] 1% LSl
ity O
T‘.__—-ij "FJ ..':__
' A3 ke~ =
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10.

15 (t) = 20sin(100t)mA

)
\_/ —

5H 10uF ==

——————

a. Choose an R, an L, or a Cto be placed in the dashed-line box to make
i(t) = I,cos(100t - 240°)
where |g is a positive real constant (with units of Amps). State the value of the component you choose.

b. Calculate the resulting value of I,.

{ lf|I L IIl "t
='|: 2 1
[ -':'_"
J
'IL. T % - ——
Lotk 472
d |
= - — - 1 5.
It & K
I o | e i 1T 1 JI !
ol s !
.q0 x & =9
L = = :
C-1k] 5 1ky = 2)
E—i A | =l - = + T LHO
2 L
5 e - - et -
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-1 adc,. =
L (ﬁ s S
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|, 000K

R= o) ~ "2 =07
No' R can nob e mg@que\ (NoT AN R)
£ 2=C  Hun
o s
L (‘J,,-G:L'Dm* um-i'_,) =0°

2 |€EL-{:; = _&Mjl(éj@“)ﬂimﬁ’i' |, 000
o L = 1DD(;T?3, Qﬂb
No! L tom e+ be o mgajﬂtﬂﬂ ual,uL @OT&QB
I '7':'—-1,) HEN Jmoﬂmfm)_bo

|, 00

= (tankc Y ey .

Led B4 K
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JI_‘: — :'LL'...HH s = 10 wm#h
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