EGR 260

Circuit Analysis
File: N260H/BS

Solution to Homework Assignment #

1) Source transformation problemd.59a, 4.60a, 4.62a, 4.17

(find izusing source transformations)

P 4.59 [a] Apply source transformations to both current sources to get

13.8+4.2

= 2700 + 2300 + 1000

P4.60

A ey
20k () 3k
100v() 80k0 Lopa 3 60KQ L 10k0
1k0) -
A
i
4k 5kl
SmA (L) 16k (Dizma £ 60k0 J/ 10kQ
iU
Al
20k () Sk
v plzmh  60k0 \L 10k0
iO
A ——
5k()
N0 £15k0) \Lglukn
iO
._
10k0)




P 4.62 [a] Applying a source transformation to each current source yields
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Now combine the 20 V and 10 V sources into a single voltage source a

the 5 €2. 4 € and 1 € resistors into a single resistor to get
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Now use a source transformation on each voltage source, thus
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which can be reduced to
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P 4.17) Find4using source transformations
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Superposition 4.91, 4.94, 4.96

P 4.91 [a] 75 V source acting alone:

50 80

vrizon =120

R.=120/|20 = 100

g T
TH410

v = (5)(10) = 50 V

5A

6 A source acting alone:

v $200 =920

520 =40
4+8=120
12[12 =60

Hence our circuit reduces to:

()

It follows that

vl =6(6) =36V
4
= (— =12V
v'=gys(30)

v=v4+0v"=50—-12=38V

2

i
b] p= g5 =722 W

P 4.94 Voltage source acting alone:

Sig
5kQ
}iq, .
35W(2) $20kQ v,
L

‘I'J‘_g.1+ﬂ01—35_5(35—v01):0

20 5 D

Vo1 = 33.6 V

Current source acting alone:
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Vo2 Vo2 —V2
— 47+ —-—5 =10
20 T 5 ( ] )

Ugp = —5.6 V

Uy = Ug) + Vg2 =336 -56 =28V
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P4.96) Theveninds & Nd@.63f4064,4.69,470,4.92r e ms

4.5 A source: 1601
S 60 40) =48 v
b P 4.63 T = gﬁ{ )—- 48\.‘(_)
4.5 £120 2140 2100 £15Q 1
" J/ R,[,hmg+~(f%2)(—0}=16!l
. 50 I—
lﬂ
14010021502 = 4.20
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12 6
50 V source:
1.8Q 10Q 1.8Q v =36V
" n
vrp =wv; +(2)(8) =52V 60
£12Q £14Q £15Q 50 —> 3120 £4.20 (Q5a
C (12)6) _ ¢ s2v()
3'_0!7' | ior‘rr RTh:2+ 18 -
L b

w A.2(=5)
iy = =g =-LI6T A

G =1+ il + i = —1.5+ 467 — L.167=2 A
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P469)

2R

i

+

12.5V  £6.25Q

11.7 = Urh — ISRTh

Solving the above equations for Vi, and Ry, yields
vy = 12.6v, Rrp = 50 mf)

IN=252 A, RN_—‘EJ{:‘ mﬂ

P 4.70 First, find the Thévenin equivalent with respect to R,.
. A
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i,
3000 4
48v
v 3R,
R, io | Vo | Fo o | Yo
0 160 0] 201 096|192
2 1.5 31 30 0.8 24
6 1.33| 81| 50 06| 30
10 1.2 (12 || 60 | 0.533 32
15| 1.067 | 16 || 70 | 0.48 | 33.6
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P472) A) Find Voc = Vi P472 continued) B) Findd=In:
304,
/%\39 iy
T 2K0 k0 e |
v ? 55201@7 50K0 ? Ise
w—t ®a ! .l’ e o
10k )
= 0 The mesh eurrent equations are:
50k 40k 40 + 2000i; + 20,000(i; — i) -0
500035 + 50,000(iy — isc) + 20,000(iy —i1) = 0
v b 50,000(ise — i) + 10,000(ise — 30ia) =0
. The constraint equation is:
The node voltage equations are:
1)1—40+ m U — Vg — 0 a=hTh
2000 20,000 5000 Put these equations in standard form:
g — Ug Vg — Vg 430 U — 0
5000 50,000 ' 10,000 20,000
v3 — Vg 3 an U1
—_ = 0
10,000 40,000 5OEIU,GL)U
In standard form:
v : + - + ! +v (—m-}-——)-i-v(U)—ﬂ
112000 " 20,000 " 5000) " 2\ " 5000/ " °* T 2000
1 30 1 1 1 1 - _ _
_ _ 0 |C) FindRm=Vodlse= (280 V)/ (14 mA 20
" ( 5000 20,000) T (500(} * 50000 10,000) +”3( 10,000) ) odlso= ) 1A )

0 Y, L WP G SRS W
"1\ "30.000) T ™\ 10,000) T "\ 10,000 " 40,000) ~
Solving, n=24V;, va=—-10V; wv3=280V
Vih =13 =280V

Now draw the TEC:
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