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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 1 1/21/05

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

Problem 1 (10 points) j ’{%7

Consider the five element circuit shown above. You measure the electrical parameters shown below for
each circuit element. . Complete this table and indicate whether each device is absorbing (A) or
delivering (D) power. Current is defined to be positive when it flows into the positive terminal of the

device.
Device Voliage Current Power A/D
1 +30 V 10 -300W D
2 12,9\ 4A +120 W A
3 +50 V 6 A +300 W A
4 2oV 4 A +80 W A
5 20 V /0A ~ 200 W D
g f Y
b2 ya i RS
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Problem 2 (10 points)

(a) An automobile battery is charged at a constant rate of 10000 milliamperes for 20 kiloseconds.
Assume the charger keeps the battery voltage at a constant 0.012 kilovolts . What is the total energy

in megajoules supplied to the battery? .,
w= et

ANSWER: /?ﬁ\; megajoules

P

(b) An electrical power plant supplies 0.800kilovolts and 12000 milliamperes to operate an electric motor.
The power plant is supplying how many kilowatts?

‘:;7;
ANSWER: ol kilowatts
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Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 1 1/21/05
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE
0
Problem 1 (10 points) ,mem%
20

Consider the five element circuit shown above. You measure the electrical parameters shown below for
each circuit element. . Complete this table and indicate whether each device is absorbing (A) or
delivering (D) power. Current is defined to be positive when it flows into the positive terminal of the

device.

Device Yoltage Current Power A/D

1 +30 V — 1O/ -300W D
A

2 = N 4A +120 W S
3 +50 V 6 A +300 W A
4 20\ 4 A 480 W A
5 20V [OH ~ 2000 9,
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Problem 2 {10 points)

(a) An automobile battery is charged at a constant rate of 10000 milliamperes for 20 kiloseconds.
Assume the charger keeps the battery voltage at a constant 0.012 kilovolts . What is the total energy
in megajoules supplied to the battery?

ANSWER: QnL/ megajoules \QCD'SOQCJETQJ .

| ) WALTIT
I0A 0000 | -
_ P= 1210~ 120w

V= 1oV

(b) An electrical power plant supplies 0.800kilovolts and 12000 milliamperes 1o operate an electric motor.
The power plant is supplying how many kilowatis?

ANSWER: (7 s (.f:) kilowatts

70O\ o A

12(8c0) = 0O = 9. x (0
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Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)
Quiz No. 1 1/21/05

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

Problem 1 (10 points) > £

Consider the five element circuit shown above. You measure the electrical parameters shown below for
each circuif element. . Complete this table and indicate whether each device is absorbing (A) or
delivering (D) power. Current is defined to be positive when it flows into the positive terminal of the

device. P ~ »\ Y
Device Voltage Current Power A/D
1 430V — \(\) ‘(}R -300W ﬂ
2 a 7){) ‘Rj 4A +120 W gx
3 +50 V 6 A +300 W :1
4 aP NV @ 4 A +80 W B
5 20 V ““}" m %\\ — af) ‘{} \lJ }%y
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Problem 2 {10 points) ‘ ) A
¥ % ) 1“‘} . X H WA A
(a) An automobile battery is charged at a constant rate of 10000 miltiamperes for 20 kiloseconds.
Assume the charger keeps the battery vottage at a constant 0.012 kilovolts . What is the total energy

in megajoules supplied to the battery?

ANSWER: j i megajoules

(b) An electrical power plant supplies 0.800kilovolis and 12000 milliamperes to operaie an electric motor.
The power plant is supplying how many kilowatts?

ANSWER: o) kilowatts
\j (\Eﬁ 0 Volis
L TN ) Q X
yw o gi\,\} ?‘% ?\52 %“i
I A - i . ,L - .
A00 1 =600 WattH ="l
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Quiz No. 1 1/28/05

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

Problem 1 (10 points) — CONNECTION CONSTRAINTS

Answer the following questions for the circuit below. Be sure to follow the sign conventions indicated.

(a) Determine the indicated currents through the voltage sources.
A
= 7 % amperes

2= — £ /4 amperes o

(b) What is the current through the 5 volt voltage source.

I3= - ( 5 amperes

(c) What is the voltage across each current source?

V4= - / 5 volts
V5= "/

volts

12V ¢i3 "”é
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Problem 2 (10 points) COMBINED CONSTRAINTS

i1_*+;§/N\’_

50hms

anN
|

50V CD & *Zg 200hms ? ) 2A

-

loop1

e

"
s
(a) How many nodes are in the above circuit? # nodes = S (5

(b) Write the Kirchoff's Current Law equation for all the currents at node A. Your answer should be in
terms of given circuit parameters, i.e., i1, i2, etc.

o

2+ v, T Lz 7

(c) Write the Kirchoff's Voltage Law equation for loop 1. Your answer should be in terms of given circuit
parameters, i.e., i1, i2, etc.

(d) What are the values of i1 and i2?

H= - L/ amperes @‘w//’/’ 5,- . # 'LO :‘ < gO
. , Li’ 4
2= 2 L% amperes
~od 210
C 3
- A
cz b b
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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 1 1/28/05

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

Problem 1 (10 points) — CONNECTION CONSTRAINTS Mf;: ﬂﬂﬂﬂﬂ
Answer the following questions for the circuit below. Be sure to follow the sign conventions indicated. O
o
oV F
V4 )12v i
+ v‘v* 3
; Ll — s
$iz D EY
B . + :
~q 4y =iy 7O v |
u 20V ( 5 | )en In
g? + (A4 iy T D -
s ’
3 i
LT \Z (a) Determine the indicated currents through the voltage sources.
& ’:\
1= j/Aq amperes
o= 71 A amperes / ‘T
(b) What is the current through the 5 volt voltage source. [ Ve a0 v 20
3= 1) A amperes
(c) What is the voltage across each current source? \/fﬁ = i:?a/
Va=__ ~ 1 TV volts o
— \/swg . v - il
vs= 1TV volts
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Problem 2 (10 points) COMBINED CONSTRAINTS

i Y
1 e ‘V\}\/ " @
5o0hms .
e, }i2
l 4 ‘
v
Uy"?"‘«, + \J s
s T sov 2 <) Tu
V1 . g 20o0hms 1
loop1
(a) How many nodes are in the above circuit? # nodes = miw L -

(b) Write the Kirchoff’'s Current Law equation for all the currents at node A. Your answer should bewi_gm
terms of given circuit parameters, i.e., i1,.i2,.eic

(c) Write the Kirchoff's Voltage Law equation for loop ¥ Ypur answer should be in terms of given circuit

parameters, i.e., i1, i2, etc. T [
Y S S “
kY Nﬁ:ﬁ \*{X ‘,,v"é

(d) What are the values of i1 and i2? \/ ¢ \/ = &1 23 Q‘sj gi " by
G ,, A+
H= %\ ’/* A\ amperes é//
12_ \« amperes ‘ _ t) =) i Ry
/ P 3; by

R e
- 1L
L
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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 1 1/28/05

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE ?}fﬂﬁy
- -

Problem 1 (10 points) — CONNECTION CONSTRAINTS ‘fi—{:j’

Answer the following questions for the circuit below. Be sure to follow the sign conventions indicated.

~ ~7 A 3

D EY
(a) Determine the indicated currents through the voltage sources.
< A
N 1 fa amperes
2= -CA amperes
(b) What is the current through the 5 volt voltage source.
- < ; - A -y T
13= - 154 amperes A N T .
VAT LA
(c) What is the voltage across each current source? ‘ g DT (5
V4= -5y volts
V5= // ] v volts "/ L - 4/ 0 W -/ - + i J
‘ _Eﬁf‘/ ' &/i{
vy O
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loop1

i
8
o -

-

3 S

(a) How many nodes are in the above circuit? # nodes = ____

(b) Write the Kirchoff’'s Current Law equation for all the currents at node A. Your answer should be in
terms of given circuit parameters, i.e., i1, i2, efc.

L
o

(c) Write the Kirchoff's Voltage Law equation for loop 1. Your answer should be in terms of given circuit

parameters, i.e., i, i2, etc.

l/i/ Vg
- - s s -
~ 5 (-/}ﬂ/ %&n/{ 4‘{’) O
7
Lo/ e ‘
(d) What are the values of i1 and i2? 4 e PRES
CoFe, T -5 MV A :
3 i
= , Y /? ampere§,f/"' . R g 3
v SO v T, e
I : o
2= 4 amperes . P s VR
_ (:’ (}1 v - il” ’L”\% e § LS o B '
P (O
g o
O A
¢ Ao e v .
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COMBINED CONSTRAINTS

2. (10 points) Determine the numerical values of the indicated parameters for the circuit shown below.
Be sure to observe the indicated current direction and voltage polarity in your answer.

© © 59 ~\/
o—AN\—~ L

é 00 10V

V,, the voltage at point D with respect to ground ¢ X )

i, the current through the vertical 40Q) resistor (note
the indicated direction)

V, the voltage at point C with respect to ground

V;, the voltage at point B with respect to ground

V,, the voltage at point A with respect to ground

B
\/!C - ~\”\w\1 W
NF 2 (20)
— Hou
Fey k¢ ’
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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 3 2/4/05
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE
STATE ALL ASSUMPTIONS

EQUIVALENT CIRCUITS. VOLTAGE AND CURRENT DIVISION

1,7 (10 points) Determine the current i, going through the 20Q resistor in the circuit shown below.

/ i)y
o= : ») amperes

S TR

50

3
C) 10V éZOQ é 40Q § 40€2

( ,iﬂ.-w_
N L
oA . S \ \
) s i P
i(» UL% C‘\ f’\’ {k’f{,(\); ST o to
i (“7 2 ¢ ' ){' N
B | - e
=) L
\ ? X - 0% v
e / ’ X -
= o e [/ ] /15)\/]
[lor o | §* = =
° 3 205
|
{ 7= Loy ,}
Z t
(r= }:.,H -
>
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COMBINED CONSTRAINTS

2. (10 points) Determine the numerical values of the indicated parameters for the circuit shown below.
Be sure to observe the indicated current direction and voltage polarity in your answer.

© O 59
o o—h

(—)
N

2A
A © i
- 10V
§ 2002 408
-

Vo, the voltage it point D with respect to ground \}4‘3

7
i, the current through the vertical 40Q) resistor (note N kr\;\
the indicated direction) : »tm

/
V., the voltage at point C with respect to ground ‘L‘%}';g\ ‘\/ (12.22 \j}

/ e e Tt e “
Vg, the voltage at point B with respect to ground N?‘/\}

o

/

V,, the voltage at point A with respect to ground e U‘(ﬁj} N
Lo P ’\»‘“&(
o \,‘f\,i‘,\ . Gl
Lo Do L S 50 © Ne, (hdg)
-~ z t N AT
— o
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Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)
Quiz No. 3
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214105

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

STATE ALL ASSUMPTIONS

EQUIVALENT CIRCUITS. VOLTAGE AND CURRENT DIVISION

1

*i/// g = 75 amperes 4
J —— / D
M1

562

©
T .
o Two T HO T o T
i 26 oy
4

i

L

I ey

3
G) 10V 2062 é 40€2 '§ 4082

(10 points) Determine the current i, going through the 20Q) resistor in the circuit shown below.

/;, }// , )
{)/ 7& (e e '\i\'JL

e

—



COMBINED CONSTRAINTS

2. (10 points) Determine the numerical values of the indicated parameters for the circuit shown below.
Be sure to observe the indicated current direction and voltage polarity in your answer.

© © s
O o—AM\,

[

&

§ 40Q 1OV
(2,

a
NI

—
V,, the voltage at point D with respect to ground | O \/
i, the current through the vertical 40Q2 resistor (note 7
the indicated direction) i /‘\ \ /f”f
G PV, |
V., the voltage at point C with respect to ground !5/ v/
Vg, the voltage at point B with respect to ground C:; ‘Vf
V,, the voltage at point A with respect to ground — ‘/ OV
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Quiz No. 4 2/11/05
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE
STATE ALL ASSUMPTIONS
NODE VOLTAGE ANALYSIS
1... (10 points) Write node voltage equations for V,, Vs and V, for the following circuit given that
~AJ
s

U -
44444 o
(a) E is a 5 volt voltage source with the plus reference on the left.
NODE Node Voltage Equations
L [ £ X0 5 8
— - y £ i £
A - g*i?. VA + k & } V + Qﬁ/ VC = ; e

Ty .
(b) E is a 5 ampere current source with the reference arrow pointing left.
NODE Node Voltage Equations
//".Ci’ y"\ {/ ‘, ) ,§ «"A‘ / 1
A . } VA + N “f VB Lo ;r" . VC — il ,‘,}
4] ) b1 «‘f \ f/
B ( o VA + ( t /5 ) V = [
C OV, F e Vg V. = &
w1 Ve
| . Ly i/
i i § L 5 . ¥ L2
y i 'L H s ' El ‘/{,/"7 . “ 1
i
T -1
I H%J’ ¥ Y LY
I v ! ¥ i /)
(v k
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MESH CURRENT ANALYSIS

2. (10 points) The circuit shown below is a DC model of a residential power distribution circuit. Use
the mesh current method to write equations for the indicated currents.

MESH /" Mesh Current Equatigns
Vo) ,‘. / o
) / (=% / ( ) .
A LAY, I JN Jig+_~ L/ ic =
& B R
B < iy U Sig+ | A7) e =
“/ a ! 3 /f/ ir} { M
C ) i+ ig + : ic =
b { I i "\,‘ FoD f #Ld { Y
v £
(/{ (/ :‘ l i .{‘ o i 4 }‘ ][ 4 { l O
§ i
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Quiz No. 4
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

NODE VOLTAGE ANALYSIS

STATE ALL ASSUMPTIONS 9{:};

Section: /ﬂ?‘ CWRU e-mail:___ ¥ if’

2/11/05

%O\pi)ints) Write node voltage equations for V,, Vg and V¢ for the following circuit given that XMWN#

/ %

(@)

(b)

i

v

Vi E

\Y%

Ao -

sy
10V |

5Q2
2

'= 90 =39

- .las

E is a 5 volt voltage source with the plus reference on the left.

NODE Node Voltage Equations |
A | vs_ 0 ve+ O vo=_lov”
B |V, + \ Ve + O V.= -5V
c ES €S v, = () <

«3‘5,‘7;‘

E is a 5 ampere current source with the reference arrow pointing left.

NODE Node Voltage Equations ;
P ) /’/
A | Vi+_ O vy4+ O v, =_ OV i
= e is B Gt
B ;}g Vot “QS Ve+_— 5~ V¢ =-5A e ﬁ
/ 1Q 2 5 /‘/ _}_ﬁ 4 1o,
C jj V, + 5 - Ve+_ 157 V. = . a6 4o
12
o 40
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MESH CURRENT ANALYSIS -

2. (10 points) The circuit shown below is a DC model of a residential power distribution circuit. Use
esh current method to write equations for the indicated currents.

262

r

e
110V O §

3QI\/\AF

o0

110V

§24§.2

W

Ig
202

: 4
"Jfﬁ »f"jw S
MESH ' Mesh Gurrent Equatighs
/ 7 7
A - Sdl g+ — B Ae
o .
Ny o/
C - W/:"%w s+ YL g
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Quiz No. 4
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PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF APPROPRIATE

STATE ALL ASSUMPTIONS

NODE VOLTAGE ANALYSIS

(10 points) Write node voltage equations for V,, Vg and V, for the following circuit given that

Eis a 5 volt voltage

source with the plus reference on the left.

,/7:‘/
o
/‘w
¥+

NODE

. Node Voltage Equations

A

O

Ve +

5 —
B_4 Vet 1o = ?
i
/ e . o
Cc // VB + T s = -
[{/
g 2 y L/ . “ 7 a
%z/;: ™ iw‘? VR e ‘L:,. s;‘)’}
7 v SR R A A A o
(Var \0 / Vg gyl 0 g e S G

% f'/ ) .
Eisab amg,evfe current source with the reference arrow pointing left.

Node Voltage Equations

é Vo +

@ VB+___ff_j3;~Vc=

) 77
s VA +

b
Vg + £

VC = L.fi‘j

— L 2
(;) VA + ‘lyﬂww VB + %/g‘?%m VC

3
/

\
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MESH CURRENT ANALYSIS

2. (10 points) The circuit shown below is a DC model of a residential power distribution circuit. Use
the mesh current method to write equations for the indicated currents.

ke
=10t
MESH Mesh (;u/:/frent Equatio/né‘f;,
A 137 e A L7 A = 1o/
B | 7% i+ *: g+ wx;w‘/ I = ;w
c | — v iA+*/;’“( i+ A i = ol

)¢ €L (’r/r . LY { f )} ¢
A i R S e Jt ‘
)
S, + £
L 4 } 4 ¢ o,
{ e VS VAN
“;Z i { {
! / ke
. :
e
|
1 4 N N .
4 Ho  =3(r L0, & 2y(¢ Vo A y
/j i // # j
[ “j E A ) i 4,»7‘ '/. -
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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering
Department of Electrical Engineering and Computer Science
ENGR 210. Introduction to Circuits and Instruments (4)

PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF
APPROPRIATE. BE SURE TO STATE ANY ASSUMPTIONS

LINEARITY - SUPERPOSITION

1. (10 points) Assume R =500Q. Using superposition determine
1k

|/

]

P

i }‘ 4
Quiz No. 5 : 2/20/04  A( )
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2. (10 points) What is the Thevenin equivalent of the circuit shown below.

{

Vo= 120 v Rr=__l0 /L

o A
ey ndl

e

i
il
[
SER
L
fo JQ
IR el
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CASE WESTERN RESERVE UNIVERSITY

Case School of Engineering )

Department of Electrical Engineering and Computer Science N~
ENGR 210. Introduction to Circuits and Instruments (4) e

Quiz No. 5 ~ 2/20/04 N
f/?;x
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF oo
APPROPRIATE. BE SURE TO STATE ANY ASSUMPTIONS .

{ 7 (RO

LINEARITY - SUPERPOSITION ./ ’g
1. (10 points) Assume R =500Q. Using superposition determine ‘

AV~
1kQ

W

®

g (a) the current i; through R, from the 10 volts source. 1= }Q m /&i

D on A
(b) the current i» through R. from the 20 milliampere source. e gﬁ o

500 Q
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2. (10 points) What is the Thevenin equivalent of the circuit shown below.
Vi=_ 1290 V Rr= Yoy

WA~
(WY
O
-
e
[
o
>

sty

S a8 & &

y

1 & s T
*"/ha /mef E}f "E V ®

}HMMMFW//L&MW s
T
¢ ) «fj“d‘ — Y
/,/ A P AR “} (
g ™ ', - /
kN @
R
]

20v

3 H
L f
SN .
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CASE WESTERN RESERVE UNIVERSITY
Case School of Engineering ‘
Department of Electrical Engineering and Computer Science \\\}\
ENGR 210. Introduction to Circuits and Instruments (4)

Quiz No. 5 \ 2/20/04
PUT ANSWERS IN THE SPACE PROVIDED AND SHOW YOUR WORK IF
APPROPRIATE. BE SURE TO STATE ANY ASSUMPTIONS

LINEARITY - SUPERPOSITION
1. (10 points) Assume R =500Q. Using superposition determine

—A-
1 kQ

Y
>
=

MO,

(a) the current iy through Ry from the 10 voits source. ii- ,W?K; """" ;7 If Wy e

‘PM? P
(b) the current i; through R_ from the 20 milliampere source. i=_* ¥ wwqi 1\

‘‘‘‘‘ AN AT
ay 4
Lo ¥
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2. (10 points) What is the-Thevenin equivalent of the circuit shown below.

V= / Rr= y @9 fff Y

T

VA‘W
]
. e |8
e ‘
i
i
!
H
{
11
) {
e nf
|
i
{
N
4
e
IO
<

,%
gy
Py
o
A

[

]
.
-

/
/
v
e
S
£
s

Y
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