95 Exam-1 (To Chap4) Solution

1. There are four fundamental S units, m, kg, s, and A. Based on these fundamental units, some
derived units are often used in electrical circuit analysis, such as C(coulomb), Q(ohm), H(henry),
and F(farad). Please write the SI units of C, Q, H, and F.

Solution:
2 2 4 2
C=Aws, Qo8 oy kem —p s oA
s”-A sT-A kg-m
2. What is the absorbed power p, of device A?
_ ‘ 3A A _ B 2A
What is the absorbed power p; of device B?. llc
+2V - +3V -
What is the current i through device C? + + é
What is the voltage drop Vv, along device D? Vo SV

If the power provided by the source is 10W, - -
what is the absorbed power p: of device E?

Solution:
P.=(-3)-2=—-6W, p,=2-3=6W, i.=(-3)+(-2)=-5A, v, =2+5=7V.
Since p. =(~5)-5=-25Wand p, =3-7=21W,
wehave py =10—(p,+ Py+ P+ Pp)=10—(=6+6-25+21)=14W

3. Determine V, i, and the power absorbed @Ia
by the dependent source. The independent + AF
sources in amperes for t>0 are i,=e™, Ve —— § 2Q
i,=—3€, and i=5€*. The initial - o 2H
T . - LA
capacitance voltage is Vc(0)=1V. _/ — _
. L lc
Solution: 10 §l'1 1H G)
1 ¢t Lt . 31
Ve :VC(O)+E_[O|C(1)dt:1+ZL(—|a(r))dt >
t
:1+l.|'t(—e‘2’)dt=1+le‘2’ IR S S
4% 8 o 8 8 8 8
. o a2t oot
LT, de )y dbetoset) o jpen
dt dt dt
The voltage drop across the dependent source is v=3i, = =3(i+i, )= -3 +9e™*.

The current through it is i=i, =5€™".
So, the power absorbed is Vi= (— 3e*+9e™ ) (5 e ) =-15€7"+45e”'W
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4. For the circuit on the right, R=15Q, R~=10Q,

+V— - g
and R=10Q. /\/\/\_> /\/\/\_> 0
(a) Determine current i, and the open-circuit 1A R i, N R i, +
voltage Voc. Also calculate the power CD R, § Vv Voc
absorbed by R, and Rs. i l — _
(b) Short-circuit terminals a and b, then o o

calculate current i,, voltage V,, and the

short-circuit current i,

Solution:

(a) For the open circuit, i;=0 and i,= i..
Hence, i, =i, =10A, Vo =V, =R, =10-10=100V .
The power absorbed by R, is V,i, =100-10 =1000W
The power absorbed by R; is  V,i, =0W .

(b) For the short circuit, current i, does not change, that is, i,=10A and i,+i,=10.

Because R=R; , we have i,= i and thus, i,= I;=5A.
The voltage drop v, =R,i, =10-5=50V.
The short-circuit current i, =i, =5A.

40 15Q
A AW
5. Find the equivalent resistance when 10Q

right are made to the terminals specified.
(a)aand b (b) band c.

connections to the network shown on the %2 § § 100

Solution:

(a) aandb
4Q0

A e—"\WN 100

=) 2 >0 400 15044 \)
150 I 3 — a

o &y KW
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(b) bandc 40 250 ANN—

40 250 1002

AW Wh— élg glOQ = § § 1002
=) 100 A k
7, =1 e W

b 150 ¢

AP ¢ U

b 150 30Q 250

e W
b 5 Emjchsgg

Ly

15Q

6. Write a set of node-voltage equations in b 150
matrix form for the circuit on the right. c

Determine current iy.

Solution: '

Group Vv, and V, as the supernode.

KVL: v,-v, =4i, =2V, =>V+V, =0

KCL: 2+ 9 +1+ 2 20=2v +v, =—12
2 4

0

1 1|V 0

In matrix form, we obtain 1= and thus, v, =—12V and v, =12V.
2 1|V, -12

i ViV 5 i646=10A.

7. Write a set of mesh-current equations in
matrix form for the circuit on the right.

Determine voltage V. 2Q

Solution:

Group i, and i, as the supermesh.
KCL: i,—i, =5=i,—i,=-5
KVL: —4+2i +2i,+2i, =0= —4+2i,+2i,+2i, =0=2i,+i, =2
_ 1 =1
In matrix form, we obtain 5y .

1

-5
}:{ 5 }.The solutionis i, =—1A and i, =4A.

Hence, v, =4-2i,=4+2=6V.
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8. For the circuit on the right, please define
suitable mesh currents and then write a set

of mesh-current equations in matrix form.

Solution:

The mesh currents are shown in the figure.

(1) KCL: i, =10
(2) Group i, and i, as the supermesh

KCL: i

,—i, =300, =30(i,~i,)

=1,—1,+30i,—-30i, =0

KVL: —40i +5i, 430, +i,+— j dr+9d(dt' J_g
di di,
= 4 +— j i 7+ 50,4922 _40i,+ 40i ——j i,dr—9—%=0
dt at
. d(i,—i,) 1¢ . - :
(3) KVL: 20+6(|4—|3)+9T+§j_ (i,—i,)dz+2i,=0
:—ljt idr—od2 _gi si, +9 o j i,dr=-20
8 ) dt
In matrix form, we have
1 -1 30 ~30 1ri 0
1
4+lfdr 5104 _40 40-L{'dr—09 i 0
g ) dt 8 s at | |
0 0d 1 d0 i 10
1t 1 ¢t
—fder -9— -6 8+9—+—[dz|]i _
i 8~L>0T dt dt 8LCT_ . 20




