96 ( Quiz-1 (Capl to Chap3, Section3.3)

1. Ine€lectric circuit, there are four basic S units, m, kg, s, and A. Based on these basic units, some
derived units are often used for physical quantities, such as W(watt), C(coulomb) and Q(ohm)
and V(volt) respectively for electric power, charge, resistance and voltage. Please write the S
units for the above derived units: W, C and Q.

Solution:

2 2
W::kg—Sm,C::A-s, Q= kg m2
S s’-A

2. (A) Determinethe current at t=0.1 s, i,(0.1), through an element if the flowing chargeis

q,(t) = e sin(4t) uC.
(B) Find the charge Q. flowing through a device from t=0 to t=0.1 s if the current is
i,(t)=e? sin(4t)mA . [Hint: _[e‘f"t sin(bt)dt = e (a sin(bt) + A cos(bt ))

Solution:

(A) Thecurrentis i(t)= dqd;t(t) =-2e* sin(4t)+ 4e ' cos(4t), and thus

i,(0.1) = —2e°? sin(0.4) + 4e °%cos(0.4) = 2.3787 LA

(B) Thechargeis qz(t):J e sin(4t)dt = -0.1e* sin(4t)— 0.2e ™ cos(4t), and thus

0.1
0

Q= J?le‘” sin(4z)dr=-0.1e* sin(4t)-0.2e™ cos(4t)1 —0.0173mC

3. Find V, and the power absorbed by the current-controlled voltage source.
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Solution:

Itiseasy tofindthat 3+1, =4, andthus |, =1.

Besides, according to KVL, weobtain V,+5=21, =2, andthus V, =-3V.
Based on passive sign convention, the power absorbed

by the current-controlled voltage sourceis (21,)x(—4)=-8W

4. A 100-W incandescent bulb operates 2 hours a day. What is the money to pay for its operation in
30 daysif the electricity costs 2.5 dollarskWh.

Solution:

Thetotal electric energy is E =100x2x30=6000 Wh=6kWh,
and thus the money to pay for its operationis 2.5x6=15dollars.

5. (A) Find the equivalent resistance Ry, a terminals a-b.
(B) Determine the current i in the circuit.
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Solution:
(A) Thecircuit can be rearranged as below:
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-1
Hence, Req:[é+i+i+ij =3 Q.
5 15 20 60

1
< i 60 _ 1. g
(B) Thecurrentis |_1+i+i i><8_20><8_0.4 A.
5 15 20 60

6. Transform the circuit fromAtoY.

AN /
30Q ‘§50£2
C
Solution:
a R b
ANN a b

According to the transformation formula, we have

R - RR~_ 600 6 0O
R+R+R 50+30+20

R, = RR, _ 1000 _10 O
R+R+R 50+30+20

R - RR, 1500 15 O

R+R+R 50+30+20
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7. Based on the node-voltage method, write a set of node voltage equations and determine the
voltage v in the circuit.
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Solution:
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First, choose the reference point and number the node voltages v, v, and Vs.

Thereisasupernode containing ¢ and @ . The node voltage equations are

Supernoded @ ;

KVL: v,—v, =8i, :8[V2;V3j = 2V,— 2V, =V, 3V,+ 2V, =0

ﬁ-ﬁ- Vo~ Vs + Vo~

2 4

k—i— Vs—V, + Vs
2

The node voltage equations can be solved asv, = -4.8V, v, = -3.2V and v; = -2.4 V. Hence,

KCL: Vs _ 0 1 2v,+3v,-3v, =12

KCLa: Y2 _ 0= 4v,-3v, =0
4

thevoltagev=v;=-24V.



