
國立交通大學96暑修課程 電路學(一) Quiz-1 (Cap1 to Chap3, Section3.3) 

1. In electric circuit, there are four basic SI 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 Ω(ohm) 
and V(volt) respectively for electric power, charge, resistance and voltage. Please write the SI 
units for the above derived units: W, C and Ω. 
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2. (A) Determine the current at t=0.1 s, i1(0.1), through an element if the flowing charge is 

  ( ) ( ) C 42
1 µtsinetq t−= . 

(B) Find the charge Q2 flowing through a device from t=0 to t=0.1 s if the current is  

  ( ) ( ) A 42
2 mtsineti t−= . [Hint: ( ) ( ) ( )( )btcosbtsinedtbtsine atat βα += −−∫   

Solution: 

 (A) The current is ( ) ( ) ( ) ( )tcosetsine
dt

tdqti tt 4442 221
1

−− +−== , and thus  

   ( ) ( ) ( ) A3787240440210 2020
1 µ..cose.sine.i .. =+−= −−  

 (B) The charge is ( ) ( ) ( ) ( )tcose.tsine.dttsinetq ttt 420410 4 222
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3. Find V0 and the power absorbed by the current-controlled voltage source. 
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Solution: 

 It is easy to find that 43 1 =+ I , and thus 11 =I .  
 Besides, according to KVL, we obtain 225 10 ==+ IV , and thus V 30 −=V . 
 Based on passive sign convention, the power absorbed  
 by the current-controlled voltage source is ( ) ( )  W842 1 −=−×I  

4. A 100-W incandescent bulb operates 2 hours a day. What is the money to pay for its operation in 
30 days if the electricity costs 2.5 dollars/kWh. 

Solution: 

 The total electric energy is Wh 6 Wh6000302100 kE ==××= ,  
 and thus the money to pay for its operation is dollars 15652 =×. . 

5. (A) Find the equivalent resistance Req at terminals a-b. 
(B) Determine the current i in the circuit. 

 

Solution: 

(A) The circuit can be rearranged as below: 
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Hence, 3
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(B) The current is 408
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6. Transform the circuit from ∆ to Y. 

 

Solution: 

  

 According to the transformation formula, we have 
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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. 

 

Solution: 

 
First, choose the reference point and number the node voltages v1, v2 and v3. 

There is a supernode containing ○1  and ○2 . The node voltage equations are 

 Supernode○1○2 :  

  KVL: 02322
4

88 32132
32
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  KCL: 1233212
422 321
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−

+
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 KCL○3 :  0340
424 23
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−

+
−

+ vvvvvvv  

The node voltage equations can be solved as v1 = −4.8 V, v2 = −3.2 V and v3 = −2.4 V. Hence, 

the voltage v = v3 = −2.4 V. 
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