Basics01

i(t)() §2og V- ?(Ué'ﬂbzo’t -0 Q

i(t) = 120¢7 16t

Given: The figure and function shown above.

Required: Calculate the energy dissipated in the resistor from 0 <t < oo.
Solution:

w=[ Q00 7.

Submit this value |




Basics03

3= 25 A 25 A
-— —
~ object
to be \
lated copper
p ‘|/ bar

Given: Each coulomb of charge passed through the electrolyte bath deposits 661 pg of copper on the object
= to be plated. The current shown in the above figure flows through the bath for 2 hours and 25 minutes.

Required: Determine the mass (in grams) of copper deposited on the object.
Solution:
N M=| 8.

Submit this value |

lofl 2/972009 4:34 PM



Basics09

Given: A certain 6 V flashlight's batteries store 200 joules of energy. When the flashlight is tumed on, 16
mA of current are provided to the bulb.

Required:
a. At what level of power does the flashlight operate when it is tumed on?
b. Assuming constant battery voltage, how many hours of operation are available?
¢. Based on the above data, what is the resistance of the bulb?

= 1om A Y G 6 ™
Solution: PalV= < 3

Tzl'..'/'/'-_, hr v . | 1154 SR 2 g &
R=[2FC Q

Submit these values |

lofl 2/9/2009 4:34 PM
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VL
Qoop |

2010)- S(8)-8S: 4GSV
Pe-(5)(A5) = ~4FISW
Leop 2

=20+ 8(8) +'003)= 304V
fa~(8)ROY) - 2432 W

8V

8Q [h38Q
P-1V= ' Baz 3%102 = Q0w

Given: The circuit shown above.

Required: Calculate the power consumed by the SA current source, the power consumed by the 8A current
source and the power consumed by the 10€2 resistor.

Soluton:
Psa=|-y3rs W
PgA=| 2432 W
Pioa=| Q0O W

=

lofl 2/9/2009 4:34 PM



Simple0s

5 o 1
25 mA 30 mA .\J)“-(%M AE ) L&.VPL
/Vx‘-m"'\\d 6‘“*_%0:
Poep~(GOmV I(2SmAY V= 130V

Q‘*P s S M__)b.) Pians = (170v) (30n4)

Vy:(2onAa XS Pon=S100W -
(= 500 ik

Given: The circuit shown above has a voltage-controlled dependent voltage source.

Required: Calculate the power consumed by the 30mA current source, and the power consumed by the
dependent voltage source.

Solution:
Pioma=] 5.\ mW
qu,=| \. S mW.

) these e values

1of1 2/9/2009 4:34 PM
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'5A V‘: \,Q

Y =X

Leop | SO v
i R= o7

p. v1 =(Eoyio)

P-. SO w

:S)

Given: The circuit shown above.
Required: Calculate the resistance value of R and the power, P, consumed by that resistor.

Solution:
R= | « Q
P=| Sop W

lofl 2972009 4:34 PM
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"*:'a’ ; (gg >

M a 10-SO + V= 0O
P_— \)l'. \ Q‘ \)..

Loog 2.

S.IID o

-0 t20 - Wx=C
LAY lens= j‘fg.{;A-_Lsn'
15Q Logo -k 5

T‘F O¢ {C’f\ ;,\;'9‘, G‘OV)(2A>

to 2 OX2.r1.93
s+ 80w ]

Ps_owr'@6 o3Iw

—

P,;A‘- 104)(“33)‘- 26
A ~26, 6'*-05

Given: The circuit shown above has a voltage-controlled dependent current source with a transconductance

of 0.2 S.

Required: Calculate the power consumed by the dependent current source, the power consumed by the
upper horizontal 50 V voltage source and the power consumed by the horizontal 15 Q resistance.

Solution:

Pap=[FOW.

Psov =160, (F W-

Pisa=]| 2¢.6 3 W.

 Submit these values |

1ofl

2/9/2009 4:34 PM



ResCmb03

Q 3 q 200,
a 200 250
250/ 12,3132
R g 40, —A o
700 & .

» Row = 20 + MA.3(8237F0
Given: The resistor network shown above. Rap+ 104.31(8 2
Regquired: Calculate the equivalent resistance, Rab. Raveria = i v R ¥Ry .. uz‘n :
Solution: ontn\wx %‘% N EJ, 5 éx*é'a*'-lﬂ'
Rab=| \08.318 Q.

Lofl 2/9/2009 4:36 PM
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ResCmb05

: 0, IS
2, ' Drys
@;23-69"2:2—7
e | &
€. (25"+33"+5Oﬂ>

E“ 0,375'11

Given: The resistor network shown above.

Required: Calculate the equivalent resistance, Rap.

Solution:
Rob=|$‘>. € Q

(’ﬂ,., 3. ugFIN

292000 436 PM
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ResCmbl1

Any potn you feflows
a)vez yov +hg- & ame
ompination.

V= 1 "4

- (L)L) HFL-R):

Lg o 4“8 L p 2
+ — l * —— zo " ——— ‘)
£ (- S

v C>48A W

A\

Given: Twelve identical resistors are connected to form the edges of a cube, as shown in the figure. A
current source is connected between opposite corners of the cube.

Required: Calculate the voltage drop, V, across the corners of the cube.
Solution:

V=| 200 Volts.
_ Submit this value |

2/9/7000 436 PM
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CurDiv03

(
e-1.8¢ . ) - 0, GLI2pS 7R
_____. ._._-
¥\ SQ 2 Qe,

1.705§ 20A ﬂ}q '% )x)a

.32 20h =ey* (5-20)
Given: The circuit shown above. BYr s Rey s - \2.85%)
Required: Repds= 46. 85 3

a. Determine the Current Divider Ratio, CDR = 20A / Is. h_ 5% T 29 A I
b. Use the Current Divider Ratio to find Is.

chR = %Q; ®.27% 439
L8

Solution:
s
CDR=p.2% 439 | = 15 Rawm

-

292000 436 PM
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VolDiv03

R 280 R
+

V. 0.90 n§ 15V

Given: The circuit shown above.

Required:

N A e
l—a-o,-{GHA
Li=),2 1y = 16.6%A

- Vg+ Q) +2.90% L +13=0

A S >
VOR - Y =[©. 191483 = vOR /

a. Determine the Voltage Divider Ratio, VDR = 15V / Vs,

b. Use the Voltage Divider Ratio to find Vs.
Solution:

VDR =[0. 91489

Vs=|+%.33 V

297000 436 PM



NodVol01

L, ¥l = IS

~ N

1=¢

Lo MECSE. N 575 1,
20 20

15A

e

» e, S
M o ey
= 35 L
iy s

Given: The circuit shown above. 140 A \8 25

Required: Calculate the node voltage, V.
Solution:

Vi=]232.233 V

| of 1 2092000 436 PM
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NodVol05

\|“ 31‘.‘5
- W~V .V
Li= -;-'-‘5 Iy= "\3" ls ;Ls-
15A 12A Vi Vi o
Y Mgy
% ."oL ¥ ior Z
1
G"O\’. e "\6 Vz:/S
Given: The circuit shown above, 23 S W i 4
animam— — \J'L o L =

Required: Calculate the node voltages, Vi and V2. ~

=]
Solution: [ .2_30
S o

Vi=[1023. 43 V , ;
o~ ol 7 S A=
[(O, 'o"O’DuOl ’*['5,&]
P tus gy TL- &9

Submit these values | Fo! 4a N BREe o

V2=| 1044 V

2/9/2009 4:36 PM
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/NodVol07

Given: The circuit shown above.

Required: Calculate the node voltages, Vi and V2.

Solution: ) & N [.‘V.T?[SD

_ e S x 3 L 16
v1=[GPH. 348 V (S . )k

- B S MU T S T T
V2=[i56.522 V C%’Z?/zs'wol l*[’bo;lﬂ

plg this 14 TL-gg

| ~f 1 20/2000 4:-38 PM



NodVol09

{ S
I
Given: The circuit shown above. B 5‘5 =q l:/v'l . /r ‘1‘2 B

Required: Calculate the node voltages, Vi and V2.

L i ’_L o =) _m_ /\_ =
Solution: Evolas,é's)efro |*£S/Z!
Vi=jllg. g9 V,
v;=[3.256 V.

1 af1 2092000 4-38 PM



NodVoll1

s e %+ Yooy . aid

o 10 30 45 b
(2 \'/Z -V, =450
‘3.3;_ 2% v, = 12.44
10 r %30 Va =
1 23 j 7 /AAQ.‘!L{
0 &30 sof
= ‘, ;2 (.“/Soﬂ~

Given: The circuit shown above,

Required: Calculate the node voltages, V1 and V2.

Solution:
Vi='28.186 V
V2=l420,2%24 V

Submit these values |

| of 1 2/9/72000 4:38 PM



MshCur01

gs + 4o (L-a) t6L,=©

6Q
us + L(OLI—IGO‘\‘GIA‘-O
I l[@ll -.I\Y
1 —p—
4A 40Q 45V (il-—lvg"J

Given: The circuit shown above.

Required: Calculate the mesh current, .

| of 1 2/9/2000 4:38 PM
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MshCur05

Given: The circuit shown above.

’b 170 +5 L, t (4O (L -1 )=0
(® 160 +400;3-L)) +1§15=0

L,Sl' = Lfok-;_ -~ 13O
40, + 5514 T160

&4 = 4YHo L, | #+O
Lz/o 55 ’\[1, } - [-:eoj

\
-/

160V

Required: Calculate the mesh currents, I and I. | 45 /—L‘O)"’IO,SST\-\ [ #0160

Solution:

L=3.%FI43 A

Iz =|-o.‘tST\§3A

Subii HiEES VRIS

_L\ = %.3*”"3
1y =70, 4SHIHD

2/9/2000 438 PM



MshCur07

150 200 () -140 + 1511 A wo(L-4):=0
AN — AN >~— -
: o _ @ ;Ol’)'+5(l>*,5)+‘ﬂ,1>’l')’ o
* L e B Ji
" )140V 400 §59 =
: e i De5Li-UOLs =40
. -2<
@ Cslg_“L\o.\.n" 79

Given: The circuit shown above.

85 ~ueT L, luo
Required: Calculate the mesh currents, I and I3. [ Yo GS] [.l ] :[;_;sl
2

Solution: 2
=) 1, = “Yf3q

Ny 2 a5

I1 =]3.0%¢861 A
R=]0.34 (088 A

‘sllﬂf'l'?xli G I

1 of 1 2/9/2000 4:38 PM



MshCur09

80Q ;e $
. 2 M‘ S 2 ‘Oollfplﬁ(‘\‘lly-UO()‘O

\) 01, -20 - \O
§20.Q

EIOO.Q L I: Ezon ()%A

= 100 F2001,-1) +2015 4 26(L2 -28) =¢

100V
e
P01y - 3oL, =400 &

> —

Pom *wy LT [[ree
Given: The circuit shown above. ¢6 120 )| 15 S [ “oo
Required: Calculate the mesh currents, 11 and I2.

o T P A .
Solution: [ 40,720, ‘IO/‘}OJ =1 3ll’[\OO/ ‘-{ml
n=[14s% A BT
hb=[3.%7TH3 A &')_,_’LFD/;

1 AF1 2/0/2000 4:38 PM
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MshCurll

120 250 OMIT corrent coorce in fhe
AN * ANN * Cente (Su?e( “QS‘I\ P'Obk‘“‘\)
A\
+ >
<. tov{ I <>9A I 3300 <>4A
— |

SO +12), + 250, +30(L-4)=0

D121 +55),= 230
Required: Calculate the mesh currents, I and I2. @ Y, - l).l q

Solution: [.1 ‘35“( r L‘K [23@
\ =3 X ] -
L =[10.§04 A JLds ) 1 j
. L )
L=[l.%00 A L12,9%)1, =1 %[230;2)
lo = P28,

\

los %245

Given: The circuit shown above.

Submit these values |

2/9/2000 4:30 PM
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=

a Jor

204 D

d

V= _%5" = \39.46 v
Given: The circuit shown above. Risia 6%3 -9, 6083
Required: Calculate the Thévenin voltage, Vih, and the Thévenin resistance, R¢h, at terminal pair a-b.
Solution:
Vih=|3g.Hex V
Rih=|2. 083 Q

2/9/27000 4:40 PM
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Theven03

Given: The circuit shown above.

Required: Calculate the Thévenin voltage, Vih, and the Thévenin resistance, R¢h, at terminal pair a-b.
Solution:

Vih=|$S \%

Ra=[ 2= Q

Submit these values |

2/9/2000 4:40 PM



Theven05

a U0 = Van
b
Given: The circuit shown above,
Required: Calculate the Thévenin voltage, Vih, and the Thévenin resistance, Reh, at terminal pair a-b.
Solution:
Vih=| 0O V

R(h=" v::S Q

Submit these values |

lofl 2/9/2009 4:40 PM



MaxPwr01

-300 + 6O (L, -42)t L0420
® 1004, -60ly= 30D

eo( 11'1.)"({1;-4\) +Rlpz0
601n- 60f, + 61y - 24 + 101220
il @ qe-)‘l Jl wl\:.;l\

L B2

Given: The circuit shown above has a variable load resistor, Ry, which is adjusted until it receives
maximum power from the rest of the circuit.

Required: Calculate the value of the load resistor, Rp, that draws the maximum power from the circuit.
s Also, calculate the maximum amount of power that can be delivered to Rp, from the circuit.

126 %
Solution: L= %% \az ‘s

x5 o o b
L=
D-. (‘1/53(%>
P[nx’: ?‘(6:9 W.
— Ry = 246.8
! . L.
Y
b 24.my Lr =300

] of 1 2/9/27000 4:-40 PM
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MaxPwr03

268!0

Given: The circuit shown above. 2%\

Required: Calculate the value of the load resistor, R[, that will draw the maximum power from the circuit.
Also, calculate the maximum amount of power that can be delivered to R, from the circuit.

© -20+6L, +800l-M¥0 > £61,-804,: 30 O
® )5 +16002- 1) +80(1 -1 )0 H 88 \5- 1001, g6, =0 ()

® 1014 + 2 da +100(1x- 1)) 131.95% |5~ 1001, =0 &)

T Y Lia\63Se2
?D €8 -100 1« - & \n: 0.338292
O 100 13(,35% o e 55‘7"‘,3\

Solution:

RL=|2\."%Y Q

L7338

2/9/2000 4:40 PM
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SprPsn01

4N

3¢ a P65h,
=

gOv
v 329/ ¢
80V viS25Q = 70 G
LVXVL 6S. ‘(q\'lq

Given: The circuit shown above.

W

Required: Calculate the portion of the voltage, v, that is attributed to the independent voltage source, and
the portion of the voltage, vx, that is attributed to the independent current source.

Solution:
Vxv =| 65,4917V (due to the voltage source)
Vxi = l ©.0%56 V (due to the current source)

ol
L= 8 g
1292 200N

N soa: X225 92191

2'%9 -VK‘:QSX‘L gA_ 'K:\j-x L'-_ \O. @?se v

2/9/7000 4:40 PM
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SprPsn03

[ 22
L: 10 ' 143

ND o ). SAYI
\): ) DA

/on o

10Q 5A V.= 69.9301,,

1O
s
- 0.34996 )
\} Ab ™= L = \:')'S
Vro= 4 3. 7063,
Required: Calculate the portion of the voltage, vy, that is attributed to the independent current source on
the left, the portion of the voltage, vy, that is attributed to the independent current source on the right, and
the portion of the voltage, vx, that is attributed to the independent voltage source.

Given: The circuit shown above.

&S
Solution: V= o~ w3
o]
Vxa = |Gq 430‘ V (due to the left current source)
- 34.4¢5 v

Vb = FB. 06 V (due to the right current cource) G ==
Vxe = hq . 465 V (due to the voltage source) 40+

2/9/2000 4:40 PM
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OpAmps01

Given: The operational amplifier in the above circuit may be considered ideal.

Required: Calculate the output voltage vj,.
Solution:
Vo= ot ;— VvV

Submit this value |

2/9/2000 4:42 PM
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OpAmps03/ )

Given: The operational amplifier in the above circuit may be considered ideal.

Required: Calculate the output voltage vo.

Solution:
Vo=|2."% W
Submit this value |

2/9/2000 4:47 PM
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r]/’ r.n/_, % ‘-OQ at Tt JQ'} " P()—L ("-;%u)
1.6 m w’/_) App\ "/ ‘\'t L ('1 l“lf s wWo {e-

o (7)o
¥ (%)

vi /:'
Vi ({)ls) N g 4kQ

gy gur

Vo_y» Y\ !+ EJ'-
W T it
L %\) \ B Rg
v, - BV 2 > Tk
e /ll € |+ ¥

Given: The operational amplifier in the above circuit may be considered ideal.

Required: Calculate the value of resistor Rf to obtain a gain of 8 for the circuit.
Solution:
Re=| 1O kQ

Submit this value |

10of1 2/0/7000 4:42 PM



OpAmps05

Given: The operational amplifier in the above circuit may be considered ideal.
Required: Calculate the output voltage vo.

Solution:

Vo=|-2-HaL0 V

Submit this value |

1 .61 2/9/2000 4:42 PM
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OpAmps07

0 0-°5 , 0-0i , 0=%
4 > >S5
5.0 kO 925 kQ
AN AN W o _ ol _ Vo
) w T F T35
4.0“){ 0.5
") 100 mv - o 2E(ER-
+ —
<+>500mv gv Vo‘_ 3»6 >V "
T 2101:0 Vo
- 'S — .

Given: The operational amplifier in the above circuit may be considered ideal.
Required: Calculate the output voltage vo.

Solution:

Vo~ B.@)g \%

Submit this value |

2/9/2000 4:42 PM






