Assignment

ELECTROTECHNOLOGY
ELTK1100
ASSIGNMENT #3
SOLUTIONS
(Current Division)
1.
S R
. MN/ —— e ) [, = —MN |
T i J|1 M |2l | ! R, §
< i - % + 21.8mA = 16.3mA. 3
i i R
L N =22 %
R2
I - ?—mm « 21.8mA = 5.5mA. *
R.IR, - 2kQ|6kQ = 2.*10°*6 = 10° Check 16.3 + 5.5 = 21.8
e (2 %103 + 6  103)
7
_12+10" _ 4509 - Ryn
8 103
R
1.5k V(V) | 1(mA) | R(Q)
i ! T | 120 | 2182 | 55k’
o 1 [ 327° | 163° | 2k
2 | 327° | 55° 6k
3 | 8737 | 2182 | 4k

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

R, =55kQ °
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I, R, = 16.3mA * 2kQ

16.3 * 1073 x 2 % 103 = 32.7V. §
I, R, = 5.5mA  6kQ = 32.7V. ©

I, Ry = 21.8mA * 4kQ = 87.3V. 7
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R,sR, = 16556 = 72 = R,

\

R, 72
M /\/ N N
<
|5
Bi &
O

R,SR, = 150575 = 225 = R,
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(e)

V(V) | I(mA) | R(Q)
T 12 757 160"
1 1 62.5° 16
2 35 62.5° 56
3 45 1258 360
4 5 33.33 150
5 257 33.33 75
6 7.5 41.7° 180

=I; * Ry

33.3mA x 75Q =25V 7
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e S (e)(d) R

A o= dy =y =
! | I A
| A |
L | - 808 75mA - 62.5mA S
M NN 72Q
N S ___J R
MN |, I3 = % * IT
225 <R, <= 3
- 802 . 75mA - 125mA
0 3600
R,IR, = 721360 = 12 =360 _ g0 _ g Check 62.5 + 125 = 75
(72 + 360)
R
___________ . =l =1p = 22 x|
e o I 17)%(1
| | _ ~ 3
It Ry 60 il I l o] = p5g * TOMA = 33.3mA
' [
R
ie ei lg = O« I
| | 6
|0 | 21008 7504 - 41.7mA 4
N ) 180Q
225 * 180
RyIR, = 225180 = <2 * € _ 100 = R _
5l Re || (225 + 180) No Check 33.3 + 41.7 = 75
—
' Ryo
<
100

RynSRyo = 605100 = 160

R, = 160Q
(b)
V.
=T 12V 75 A, 2
R, 1600
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IT /\/ (T \
—> I | R
M >IN | - _No
lIA /B i l/5 Isl i 15 Rs * IB
| |
T T T _ 2359 30.9mA - 155mA ®
| | 470Q
i i ls = 15.5mA 8 equal resistors in parallel
l )
NO e
2l 2l Check 155 + 155 = 31.0
P
\ Difference due to rounding
RyIR, = 470]470 - 4—20 - 235 = Ry,
\——
Ruo (d V, =1 *R,
e = = 34.0mA * 560Q = 19.0V 7
ol 235
A (€) V, = I * R,
= 15.5mA = 470Q = 7.29V 8
P
\
R,SR, = 4705560 = 1030 = R, vy [1md) ]| RE
T || 100 | 6492 | 154k’
A ,\/ """""""""""" ; 1 649 | 64.9°2 1k
M 3 16 | 34.0° | 470
1030 < e 4 || 19.07 | 340° 560
R, 2 || 102 | 309* 330
7 || 145 | 309* 470
L 8 3.09 | 30.9* 100
B :
5 || 729 | 155° 470
P A ' 6 7.29 15.5° 470

R,SR,,SR,sSR, = 330s2355470s100 = 1135 = R,
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T — (e)

A | R
IMlIA IBl i IL=1I,=1I,= RMP*IT
MP| | A
|
S 1135 <1 - 540Q  649mA - 34.0mA 3
| R, | ! 1030Q
| = l Rye
i\ ___________________ i 12:I7:I8:IB:RB*IT
R,IR; = 10301135 - 540 - R, . 1514305% ¢ 64.9mA = 30.9mA *
Check 34.0 + 30.9 = 64.9
: RMPe
540] |

R,sR,p = 1ks540 = 1.54k

R, = 1.54kQ °
(b)

I, = 0.02A = 20mA

/

From KCL

+
[1]1]
+

PrA—

N

— o

3

>

Ve R,Q V, R,{ V, 20V
Io= 1, + 1, -
I, =1 -1 =20mA - 16mA - Ry o+

—— ¢ <—
_amA \V/A 20mA I,
3
16V

R, is parallel with R,, - V,=V,=20V ?

From KVL

<
|

=V, +V; or
V=V, +V,
=20V + 16V = 36V 3

<
|
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R, - YT _ 36V _ 850 4 vy [1ma) | R@
\’/T 20m. T | 36° | 20 1800 *
R, = — = 20V _ 42500 © 1 | 202 | 16 | 1250°
/ 16 mA
Y 20V 2 | 20 | 4 | s000°
2
R, = T amA 5000Q ° 3 | 16 | 20 | 800’
R - Y3 _ 18V _gp0q 7
>, 20m
Check 1250|5000 = 1000
1000s800 = 1800

120mA 7

*
=
3
>
[

24mA 8

*
=
3
>
[

Check 120 + 24 = 144

P P

R,sR., = 2005125 = 325 = R,
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R
el's NP I5l Iy =1y = RNP * g
S PN —— | A
am | - 260Q  180mA - 144mA S
| lA Isl l < 3
| | R
<325 < Iy = =22 « |,
| Ra ! 6
| l _ 260Q . 480mA - 36mA
P Pi 1.3kQ
R,IR; = 325(1.3k = 260 = R,
Check 144 + 36 = 180
M
i ...... ;
Ryp
ST
260
P
R,SR,, = 2405260 = 500 = R,
(d)
| M | R
—A\— | b= lg= M
I lIB I5l l Rg
| | _ 3002 | 300ma - 180mA 3
| | 500Q
| <500 = Ryp
MPE R | Iy = R, * |
| |
| | _ 300Q | 550ma - 120mA
! 5 ! 750Q
| |

___________________________

RgIR, = 500(750 = 300 = R,
Check 180 + 120 = 300
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R,sR, = 100s300 = 400

R, = 400Q
(b) (c)
v
I= =7 = 120V _ 300ma. 2
R, 400 v,
6.

=l * Rq
= Iy * Ry

V) | I1mA) | R@Q
T 120 300° 400 '
1 30 300 2 100
5 90 " 1204 750
2 43.2 1803 240
6 46.8 '° 36° 1.3k
3 28.8 144 ° 200
7 18° 248 750
4 18 120’ 150

This problem exercises the rules for series/parallel circuits.

- I, * R, = 24mA * 750Q = 18V °
36mA * 1.3kQ = 46.8V 1
120mA = 750Q = 90V ™

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

G, = 0.5S
Ry=— -_1 _ _20 "
G, 058
V (V) 1(A) | R(Q)
ly =1, =1, =8A 2 T [ 120 8 15
This is obvious since they are in series with source. 1 20 8? 25°
L 7 40° 82 5
Similarily - -
I2 - I6 =54 3 8 60 3 20
2 10° 5°3 2
By KCL on Node M 6 20° 5 4°
9 30 28 15°
7= le  lo 3 9 37 3
lg =1 -1, =8A-5A=3A *
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 | v
\
o—A——N L
o) A—N A
0 N N
A A—
R.sR, = 68582 = 150 = R, - Run .
L — N Rs
i m _ ggg « 2A = 1.667TA ©
A s )| R
| bl ==, = M g
i : 6 7 A RA T
|
N ' !
© "y < | - 250 94 -0333A4 °
| | 150Q
O+—A——N | |
I |
) N | R0 | Check 1.667 + 0.333 = 2
\ — L—
RiIR, - 30[150 = 25 - Ry, (d)
RNO
ly=1, =1, = ‘ol
R
___No I 1
;’ \ | - 190 oA -0.1674 3
| =] | 1800
| | R
| I I I — NO *I
O A=ty Rl TR, T
| 25 _15Q oa - 154 4
! | 200 '
io N——= N
|
5 LN Check 0.167 + 0.167 + 1.5 + 0.167 = 2

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

or

180(180( 180 = 30
30120 - 15 = Ry,

ELTK1100

Use reciprocal rule
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V (V) 1(A) | R(©Q)
T || 802 2 40"
1 30 0.167° | 180
r— e 2 30 0.167°% | 180
: : 3 30 154 20
4 30 0.167 3 180
Ry 15 5 50 16675 | 30
_______ ’\, 6 || 226° | 0333° | 68
7 27.3 0.333°¢ 82
RyoSRyy = 15825 = 40
R, = 40Q
(€) V, = I, » Ry = 0.333A x 68Q = 226V 7
(b)
Vo=l %R, =2A = 40Q = 80V 2
8 (a)
___________ (c)
( — 1, 3 RMN
| | I, = /
MNE I2 i 2 R2 * A
' I
- || - 29:2% + 0.4A = 01334 °©
— > )
M oo Al Rin
l; = * 1y
L Je R,
. - % « 0.4A = 0.267A °
R P P "o
" y Check 0.133 + 0.267 = 04

R,IR, = 282141 - 94 - R,
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|
\—L A
Ml g4 W
< <
OoP
A\ " p—
R P TP <ol
| l5 l
! I
! L)
R;IR, - 66]66 - % - 33 - Ry,
A Y \
- -
PR
SR y—— R/\?P
T P pa—
R g 33
: lg |1
(———
R,IR, = 40160 = 24 - R,,
A v '\/
T A 7
Rer P :
A =\ _
24 T

R,ySR,SRop - 94583533 = 210 - R,

-
\——F
ML )
MP | L 210 <
| Ry
i

R,IR, = 210|105 = 70 = R,

ELTK1100

Marine Institute

_38Q 044 -024 7
660

_24Q L 4oA - 0724 5

_24Q | 4904 - 048A S
60Q

Check 0.72 + 0.48 = 1.2

* 1.2A = 0.8A 3

105Q

R
I MP I
R,

70Q
210Q

* 1.2A = 04A 4

Check 0.8 + 04 =1.2
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;’ A V (V) 1(A) | R(Q
T 120 122 | 100"
RMPe 1 7.2 122 6
70 | 7 | 288 | 0725 | 40
A\ 8 28.8 0.48° 60
9 84 0.8° 105
R,sRypSRpr = 6570524 = 100 2 375 | 0.133° | 282
R; = 100Q ' 3 || 76 |o0267° | 141
(b) 4 332 04* 83
T_% _% =12 2 5 13.2 027 66
T 6 13.21° 027 66

(d) Vv, =1, » R, =0.2A = 66Q = 132V 0
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