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{Juestion 1 (20 pts) For some lumped circuit N, made of single branch elements, a fundamental loop matrix

4 1s given below. .
1 2 3 4 5 6 7 —branchnumbers
0 0-11l100
B=-1 -1 0 1110 1 0
0 -1 01,001
Al

a) Obtain a possible graph of circuit N.
2y Write the corresponding fundamental cutset matrix Q.

¢) Let N be the dual circuit of N. Some of the branch currents (in Amps) and voltages (in Volts) of
dus! circuit N are given below. Find the missing currents and voltages.
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Question 2 (20 pts) Given the following circuit, 4i,
%) Obuain the mesh equation(s) and put into the 20 3Q
matrix form. A i A ii“
b) Obtain the node equation(s). 3AG sV 593
¢) Find the power supplied / absorbed by the
dependent source,
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Question 3 (20 pts) - V. +
Pind the Thevenin equivalent circuit to the left of AAN
wiminals a and b, 6 Q
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Question 4 (20 pts)

1) Vind the resistance (open circuit) parameters of the
following two port.

e R

b) The two port shown in part (a) is used in the following
configuration. Determine Ry so that it absorbs maximum
power. Also compute this power.

L,
-

—

N

<
(i+)
(Y
W—

A

I
.

-
N N R



+ = ot
W g 691 2 v

e ——r e

: d

Ffr'!c' ‘H\{' PQ&;s{’av‘(e (Optv\ c;f‘{u;{‘\ pavmwe{‘eﬂ,

k) . )

12V Q
qx d

3

(DQ{QV 1A R so '“’\q{' lj( dlo'sofl:s Hne Maﬁmum POWEV-

Ao (‘OW\{W{'E this powt?

Sa\u{'ion
— e




*'
|,...\<""

. R ? "
3 4l =-l2 TR
V’L:—C(lﬁ—“:‘l\-“lll"lz'}m 1
?h . .
R==
l“ ‘ _ wh o 3L W
P=—3 7
d b4r
r\/\_/\/-\_/.-\/\
;U‘ZH ) C':""l i :“-slﬂ:';
23, =0
‘O;X'*“(\\a-l‘c\ﬂ("b-’\ =) lol+8|b+5|1 6|,
) P (. 3%--—?"' )
. g :
-1 ‘
) ‘\o’-"l”;"z

V“: 1;0 +1 (‘g-lh): 4 ‘\

-t \ -2 B --6| i-'.L\z
V1:6(’b-—lc).-{ilc:—'6‘\ |.1+ 1



Name: Department of Electrical and Electronics Engineering
Middle East Technical University

Cuestion 5 (10 pts) Using the voltage and current values indicated on the circuit of Figure 1, find the power
supplied/absorbed by the independent current source of the circuit of Figure 2.
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owers delivered to the resistor and to the three-terminal element.

Question 6 (10 pts) Find the p
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