Assignment

ELECTROTECHNOLOGY
ELTK1100
ASSIGNMENT #3
SOLUTIONS

(Series and Parallel Rules and Ohm’s Law)

N I{/I w Vyy =V, =V, = 327V 5
2| |

: v
i I1=E1—322'77V—16.4mA6
| 1
| V.

_______ N ) =2 =327V _55ma 7

R, 6

2 %103 6 103
(2 +10% +6 % 103)

- 15kQ = R,

R,IR, = 2kQ|6kQ =
8 x 103

l;=21.8mA |

RMN

1.5k

Iy = Ly = Iy = 21.8mA

Y 4

R, SR, = 1.5kQs4kQ = 1.5kQ + 4kQ = 5.5kQ

R, =55kQ '
o Voo 120V _
T R, 5500Q
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Vi = hyy Ry = 21.8mA * 1.5kQ

=218 » 10 1.5 = 102 = 32.7V.
V, = I, R, = 21.8mA * 4kQ = 87.2V. *

V(V) | I(mA) | R(Q)
T 120 | 21.8% | 55k’
= 21.8mA. 2 1 || 3275 | 16.4° 2k
2 |[327° | 557 6k
3 |[87.2¢ | 2183 | 4k
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A\ © o -1 -625mA 1
T I, =62.5mA A
M N| N Vi=h Ry
A - 62.5mA * 160
=10V, M
V, = L, R,
- - 62.5mA * 560
- - 35V, 12
-
o)

R,sR, = 16556 = 72 = R,

\

R, 72

M \ N| N
lp=1, =1, =333mA 7
Iy = 33.3mAl
V, =1, R,
33.3mA * 150Q
< =50V, 8
; : e) VYs=IkR;s
5 g = 33.3mA * 75Q
LS =25V. °

;'.—"e"\‘i

)

R,sR, = 150s75 = 225 - R,
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— — \ Vyy = Vy=V, =45V °
| | | v
| S 1= -A-45V _6r5ma
\\_&__:;_ - @ VA5V yoma
A )
Iy - R, 360
Vyn = 4.5V eR —
B
O
R,IR, = 72]360 - % -
Nol{ N i Vo = Vg =V, =75V 3
R, 60 ilIB l'ei
—_ __ ! v 75V
Vyo = 7.5V | <= < lg = ?B = 250 33.3mA
D , B
| | v
| |o | =2 =19V 417mA
N ) R 180
225 x 180
R.|R. = 225|180 = =—/  — =100 = R
sl R " (225 + 180) No
_______________________ I =1y = Iyo = TOMA
—> /\’ VMN = IMN RMN
lp=75mA | = 75mA = 60Q = 4.5V.
Noe Vivo = Ino Rno
100 - 75mA * 100Q = 7.5V.
RynSRyo = 605100 = 160 vv) [ 1ma) | R
R; = 160Q T | 12 752 | 160
(b) 1 17 1625 16
v 2V 2 || 3572 |[625" | 56
T 2
- T - 24V _ 75 mA. : 6
T R, ~ 1600 3 || 45 12.5 360
4 58 3337 | 150
5 || 25° | 33.37 75
6 || 752 | 4174 | 180
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_____________

' | _ _ _ 12
gV I (P ©) V=V, =V, =724V
— | V,
= V! <= | Iy = Iy = =
1 i Rs
| | 724V
l ! "~ 4700
NO——-O | ) 470Q i
L - = 15.4mA
Pl
RyIR, = 4701470 - 4—20 - 235 = Ry,
A A I, =1ly =1, =340mA. °
M | 1a = 34mA
A Ruo V, = I3 Ry
A 235 =16.0v. °
d
(d) V4 = I4 R4
= 34mA * 560Q
- - = 19.0v. "
ALy,
R,sR, = 470s560 = 1030 = R,
\ T — (e) lg=1,=14=1 =1l =308mA 3
M 1 =308mA| | v, = L, R,
: : _ _ 6
1030 > i o Iso.algvA + 330Q = 10.2V.
R ; no ~ no MNo
A = 30.8mA * 235Q = 7.24V.
Vi=h R,
L = 30.8mA * 470Q = 145V. 7
B Ve = Iy Ry
p A 5 = 30.8mA * 100Q = 3.08V. 8

R,SR,,SR,SR, = 330s235s54705100 = 1135 = R,
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A—
M| ls |
Vi = 35V <= 1135 <=
|
| RB
MPi P
|
IR, = 1030[1135 = 540 = R,
I RMPe
540 |
|, = 621"9?}%}&'1
R,SR,p = 1ks540 = 1.54k
R, - 1.54kQ '
(b)
V
=21 100V 649ma
R, 154kQ
4,

I, = 0.02A = 20mA

From KCL

=1, + 1,
I, = I - I, = 20mA - 16mA
=4mA !

R, is parallel with R,,
-V, =V,=20vV 2

From KVL

V.=V, +V; or

Vo=V, +V,

V., =20V + 16V = 36V 3

ELTK1100
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11 F

Vv
1= A= 35V _34ma
R, 1030Q
v
=2 -3V _308ma
R, 1135Q
Iy =1, = I, =649mA *
V, = I, R,
- 64.9mA * 1kQ = 64.9V. *
Ve = Iup Rup
- 64.9mA * 540Q = 35V,
V (V) I (mA) R (Q)
T 100 64.92 1.54k
1 64.9* 64.9°3 1k
3 16.0 1° 34.0° 470
4 19.0 " 34.0° 560
2 10.2°8 30.8° 330
7 1457 30.8° 470
8 3.08°8 30.8° 100
5 7.29 12 1551 470
6 7.29 "2 155" 470
16mA
é\
Vr V, 20V
_/
.
f "
16V
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R, = -7 - 36V _ 48000 *
I, 20m
R -1 . 20V _ o50q s
I, 16m
R, - 2. 20V 550
I, 4mA
R -2 _ 16V _gn0q 7
>, 20m
5 (a)
M
\
N
N
e
2l OP
o T
9 |
' |
|
|
|
|
M
A
e
N
N 7
Al LA -
144mA z
Rop
7.125
P P

R,SR,, = 2005125 = 325 = R,

ELTK1100 Marine Institute

viv) [ 1mA) | R(@Q)
T || 36° 20 1800 *
1 || 20°? 16 1250
2 20 4 5000 ¢
3 16 20 8007

Check 1250|5000 = 1000
10005800 = 1800

(c) Vop =V, =V, =18V B

V.
== 1BV qo0ma
R, 1500
V.
@ - 18V oama s
R, 7500

Iy =1y = lop = 144mA 1!

V3 = Is Rs
= 144mA = 200Q = 28.8V. 12
VOP = IOP ROP
=144 mA = 125Q = 18V.
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M
\ i ______
T B
llB—i180mA
R
N
260!
P
R,SRyp = 2405260 = 500 = R,
/ 7 B —
—\—
e 5|
o~
Viee | = 500
sov |7 2
Ki_ B
I
|
MP! |P

RyIR; = 500750 = 300 = R,
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(c)

(d)

Vo = V, = V, = 46.8V °
Y
I, = A =468V 444ma
R, 3250
Vv,
Ie——G—M—%mA 10
R, 13kQ
I = Iy, = 180mA 7
-, R,
- 180mA * 240Q = 432V. 8
= Iyp Ryp
- 180mA * 260Q = 46.8V.
Vyp = Vg = Vs =90V 5
vV
=8 - OV 450ma
R, 500
V,
=2 = 0V ooma @
R, 750
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R,sR, = 100s300 = 400

R, = 400Q '

(b)
v

o= 21 2120V 300ma. 2
R, 400

6.

—

1

- I,,p - 300mA *

=I1 R1

300mA = 100Q = 30V. *

= IMP RMP

300mA * 300Q = 90V.

v(v) | I1(mA) | R(@Q)
T 120 3002 | 400
1 304 300% | 100
5 90 ° 120¢ | 750
2 || 432° | 1807 | 240
6 || 468° | 36" | 1.3k
3 || 288" | 144" | 200
7 1813 2415 750
4 18 | 120" | 150

This problem exercises the rules for series/parallel circuits.

The information in Bold and /talics on the VIR chart indicates what is given.

G, = 0.55
R=— -1 _2q "
G, 05S

I =1 =1 =8A 2

This is obvious since they are in series with source.
Similarily

I, = Iy =5A 3

By KCL on Node M

b =1g + Iy

Iy =1, - I, =8A - 5A =3A *

ELTK1100 Marine Institute

V() I(A) | R(Q)
T 120 8 15
1 20 82 25°
7 40° 82 5
8 60 ° ch 20
2 10° 53 2
6 20° 5 4°
9 30 28 15°
3 9 37 3
4 15 37 5°
5 6 37 2’
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R2

Q7+ O
120V E loop 1 20Q loop 2 | R,
+] +
R, N
—'I 3 \/5\/0\, -I ) ’\/\/\,
T 6

You know the current and resistance for R,, R; and R,, . you can work out their voltage
drops.

V, =, x R, = 8A x 5Q =40V °

Ve =1l x Rg = 3A x 20Q = 60V

V, =1, xR, =5A x2Q =10V

From KVL loop 1

+Ve-V, - Vg -V, =0
V, + Vg + V, =V,

20V + 60V + 40V =120V

R, and R; consume 20V + 40V of potential since they are in series with the source. The
left over potential 60V is available for the rest of the circuit in parallel.

From KVL loop 2
+Vg -V, - Vg -V,=0

Vg =Vg-V, -V, =60V -10V-30V =20V ° R1=£=20v=2_509
By Ohms Law \1/1
V. Vs 20v
I3=I4=15=_3=ﬂ=3A7 Re—l—_a_4()
R, 3Q l
9 30V
Ro=7 =24 - 1"
9
By KCL on Node N v
/y—/+/ R4=—4=ﬂ=5n
65 I, 3A

ly =1l - I, =5A - 3A =2A 8
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7. (a) PO
M Y
\
o,
o A N -
0 A——N A
0 L N N L
R,SR, - 68582 = 150 = R,
MN( ______________ \I
|
A\ B
Or—A——N v, < i
0 A N | |
o \ N N RA%150
RyIR, = 30]150 = 25 = R,
_______ Vo .
[ |
| V=] wo (@)
! |
! |
oAy Rl
I 25
l Iy |
fe AN—=N!
a -
:O I4 N T

R,IR,IR,IR, = 180]180[20]180 = 15 = R,

or

180(180( 180 = 30
30120 = 15 = Ry,
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Iy =l - I, - 0.333A 8
(c) Ve = I Rs
= 0.333A * 68Q = 226V. °
Vo= L Ry
= 0.333A * 82Q =273V. 1
Vyp = Vg = V, = 50V ©
V,
=2 =30V 4674 7
R, 300
Vv
1, = A -0V _ 03334
R, 150Q
Vo=V, =V, =V, =V, =30V 3
V.
o=t =1 = =39 _o4674 ¢
R, 180Q
V.
=2 =30 454
R, 200
Use reciprocal rule
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RyoSR,y = 15525 = 40

R, = 40Q '
(b)
Vy =1 % R, = 2A » 40Q - 80V 2
8. (a)
=i
MN | I2 :
| |
' I
A M, N[
MR
VMN
-
P
R Y P P \ @)
A\ A

R,IR, = 282141 = 94 = R,

ELTK1100 Marine Institute

IT = IMN

VMN = IMN RMN
=2A * 25Q = 50V.
VNO = INO RNO
=2A * 15Q = 30V.

= o = 2A

v | 1 [r@
T 80 2 2 40"
1 30° 0.167 * 180
2 30° 0.167 4 180
3 30° 1.5° 20
4 30° 0.167 4 180
5 50° 1677 30
6 22.6° 0.3338 68
7 273" | 0.3338 82
V=V, =V, =376V *
V.
L = -2 =316V _ 1334 15
R, 2820
c V.
© ) _Ya_ 376V _ (o674 10
R, 1410
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/\, /\/ MN
M= gq
- Vs -
P
/\/ P (‘[“_(/)_\/_1/_\1
R P P < of
| 5 I
! I
! L)
RyIR, - 66]66 - % - 33 - Ry,
A Y A
V. - -
PR
(5]
| 33
| |
(—
R,IR, = 40]60 = 24 = R
A N |
WL
< A e
Rer p :
\ S —
24
RyySR,SRyp = 94583533 = 210 = R
-
A—L—
- l :
Vigp | < 210 <
Nl Ry
. MPLLP

R,IR, = 210|105 = 70 = R
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d) v =V, =V, =132v ©
V,
o=l =5 =132V _gop
R, 660
Vog = V, = V, = 288V °
V.
L= -1 =288V 5704 1
R, 400
V,
= -2 - 288V _ 5484 1
R, 600
ly=lyy =1y = lop = 0.4A 7
Vinw = Iuv Ruw
- 0.4A * 94Q - 37.6V.
Vo= I, R,
- 0.4A * 83Q = 332V. ®
Vop = lop Rop
- 0.4A + 33Q = 13.2V.
Vyp = Vo=V, =84V ©
V,
-2 -8V _oga s
R, 105Q
vV
1 =-A-8V _o4n
R, 210Q
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R,SRpSRpr = 6s70s24 = 100
R; = 100Q '

(b)

ELTK1100 Marine Institute

I: =1, = lp = lpg = 1.2A 3
Vi = I R,
=-12A *6Q =7.2V. *4
Vup = Iup Rup
=1.2A * 70Q = 84V.
Ver = lpr Reg
= 1.2A * 24Q = 28.8V.
V (V) I(A) R(Q)
T 120 122 100"
1 724 123 6
7 28.8° 072" 40
8 28.8° 0.48 " 60
9 84° 0.8° 105
2 375" 1 0.133" 282
3 376 | 0.267 " 141
4 33.28 047 83
5 132" 02" 66
6 13.2 "2 02" 66
Rev 3 195



	Assignment: 


