Homework 4

ISRC

P4.1.7 (a) Determine Vsgrc in Figure P4.1.7 by deriving by a
+
TEC between terminals ‘bc’. (b) Determine Isrc, 12 0 60 v,
Vx, and Vy. +
Solution: (@) Vrn = Ve — Ve, Where node ‘c’ is Vsre = b C.
taken as positive with respect to node ‘b 80 i O vy
since current flows from node ‘c’ to node q _
‘b’. From voltage division, V¢4 = Vsre(24/30), Figure P4.1.7
and Vg = Vsre(8/20). Hence, a
4 2)_ 2 12 Q 6Q
V :V —_——_—— = =
Th SRC(E) 5) 5 SRC +
\Vr—
0.4Vsre. With Vsre replaced by a SRC—— b O O ¢
short circuit, the resistance seen between 80
24 Q)
terminals ‘bc’ is 8||12 + 6||24 = 4.8 + 4.8 = d
Figure P4.1.7-1
9.6 Q. TEC becomes as shown, where 120 6 Q Ix is
the short circuit current given by: A 3 VVV
a,
O'AE;V% =5. It follows that Vsrc = b + +C
' AAY NN—

(b) The resistance between nodes ‘a’ and ‘b’ and

connected together in the given

circuitis 12]|6 = 4 Q, and the resistance between

nodes ‘b’ and ‘c’ connected together and node

is 8]|24 = 6 Q. The circuit can be redrawn as a

voltage divider, as shown. It follows that Isrc

120/(4 + 6) = 12 A; Vx = 120(4/10) = 48 V, and

120(6/10) = 72 V. As a check, the

current in the 6 Q resistor is 48/6 = 8 A, and the current in the 24

Q resistor is 72/24 = 3 A, the
difference being 5 A.

Figure P4.1.7-2 ‘c

Figure P4.1.7-3

Figure P4.1.7-4
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P4.1.11

Solution:

P4.1.21

Solution:

Derive TEC looking into terminals ‘ab’ in Figure 1A
P4.1.11.

Initialize. All given values and the

I +

required Vm are entered. The 5V

nodes are labeled.

—|i

Simplify. The circuitis in a
Figure P4.1.11

Simple enough form. 1A

100 v, -

Deduce. The 1 A source current

flows through the 5 Q resistor, ] i T
. 5v =10Q2! 50 —

producing K : -

a voltage drop of 5 V. The current : AN

through the upper 10 Q resistor is zero, so that - Figure P4.1.11-1 the

current through the lower 10 Q resistor is zero, and
the voltage across this resistor is zero. From KVL starting at node ‘b and going
CW:-5+ 0+ 5 — Vm, = 0, which gives V1 = 0.

To determine R, the sources are set to zero. The 10 Q resistor on the left is

short-circuited, leaving the remaining resistors in series. It follows that R, = 25 Q.

1Q 10

Connect a resistor R, between terminals ‘ab’ in

Figure P4.1.21 and show that the voltage +

12v= 10

Vab is independent of R.. Deduce that

TEC looking into terminals ‘ab’ is an ideal

voltage source. Verify this deduction by P4.1.21
determining V» and R, looking into terminals ‘ab’.
Veb = Ix V, Vac = Ix V, lao = Ix A, and 1Q v 1Q a

current through 12 V source is zero, +

it follows that Vep = Ix V=12V, Vap = 12V =
2lx V = 24 V, independently of Ry,
Hence, Vihn=24V, Rt =0.

o P4.1.21-1 b
On opencircuit Vep =12 V = Ix so that
Vth = Vap = 24 V. If at test source is applied, 1Q I,V 1Q a
Ico through the 1 Q resistor on the LHS s
Is Ix; lac = 2Ix and Vap across the resistors Ix
Is 3lx, which equals the source voltage 2Ix. 1Q
It follows that Ix = O so that the trst source
P4.1.21-2 b



P4.1.28

Solution:

sees a short circuit.
Derive TEC looking into terminals ‘ab’ in 20V
Figure P4.1.28. . II r —

Initialize. All given values and the required V, are

entered. The nodes are labeled.
Simplify. The circuit is in a Simple enough form.
Deduce. On open circuit, the currents are as

shown. lac = Ix; lea = 3lx; lap = 2Ix; from KVL around

the upper mesh, 20 = 20Ix, so that Ix =1 A. It

Figure P4.1.28

follows that Vtn = Vap = 2x10 + 20 =40 V. 20V

When a test source is applied, with the 20 V source 11

set to zero, lac = I1 + Ix; lea = It + 3lx; lap = It + 2Ix;.
from KVL in the upper mesh, 5(I + Ix + It + 3lx) =
0, which gives, It = -2lx. It follows that Vr = 21y
10(I+ + 2Ix) = 0, so Iy that Rty = 0.

Ob

Figure P4.1.28-1

Figure P4.1.28-2 b



P4.1.30 Determine Vo in Figure P4.1.30 using TEC. 40
Solution: Initialize. All given values and the required Vm,
are entered. The nodes are labeled.
Simplify. The circuit is in a Simple enough form.

Deduce. When the 4 Q resistor is removed, Ix 5

= 0, and the dependent source becomes an +
open circuit. It follows that Vtn = 10 V. 10V —

When the resistor is replaced by a short circuit,

the circuit becomes as shown, where Ix = Isc Figure P4.1.30

and the dependent source becomes 5lsc. 40
lac = 2.5 A. It follows from KCL that: Isc = 5lsc + VW
2.5, which gives Isc = -2.5/4 = -5/8 A, and Rt = 2Q p J
Vri/lsc = -80/5 = -16 Q. Hence, i o
voz%mxloz—%v. 10v__£ . Vi
d —_
160 Figure P4.1.30-1
AAAY 25A 40
* ¥ —A\W\
10V = 40 § Vo )

Figure P4.1.30-3

Figure P4.1.30-2



