
24 1. Determine if the following statements are True or False and circle T or  F  

 

A) T /  F :  Consider two identical springs hanging from a ceiling. The springs are connected 

to a bar at the bottom. When the bar is pushed up, these springs experience the same 

velocity and force. 

 

B) T /  F :  The equivalent electrical circuit for the situation in A above is to have two identical 

capacitors that are connected in series and nothing else. 

 

C) T /  F :  In a RC (Resistor-Capacitor) circuit, the march (with respect to the initial condition) 

that is completed towards the steady state in one time constant is (100 x e-1 )%. 

 

D) T /  F :  In one electrical circuit there are 5 identical capacitors of C F each. There are 

three capacitors in parallel and then the three are connected in series to two capacitors with 

one on each side. The overall capacitance of this arrangement is (3/7)*C  F.  

 

E) T /  F :  RLC circuit is energized with a 6V battery source and a switch. The switch is 

closed and a steady state is reached. At steady state the voltage across the capacitor is 2V. 

 

F) T /  F :  In a RC circuit, the capacitor discharge voltage has an exponential decay 

while in a stable RLC circuit the response may be oscillatory with decaying 

amplitude. 
 

G) T /  F :  These units are dimensionally consistent: Amperes; Coulomb/Sec; Volt*Henry/Sec 

 

H) T /  F :  In the diagram below, the initial voltages are V1=20V and V2=5V. Next the switch 

is closed till the steady state is reached. The V1 will now be 10V 

 

 
  



52 2.  Refer to the figure below. 

 
6   a) Write two independent KVL loop equations 

6   b) Write two KCL loop equations 

6   c) Write three constitutive laws 

10 d) Develop the one-variable differential equation for the current through the inductor, IL2 

4   e) What is the initial condition for the above equation? 

10 f) What are the steady state values of VR1; VR3; VL2; IR1; and IL2 

4   g) What are four descriptors of the differential equation above? 

6   h) What is the characteristic equation for the differential equation above and the root(s)? 

 

  



 

24 3.  Analyze the following arrangements connected to 120V source. 

 

8  a) Two strings of 20 lamps “1W 6V” each are daisy-chained (series connection). What is the 

current through each lamp and voltage across each lamp? 

 

8  b) Two strings of 20 lamps “1W 6V” each are connected in parallel. What is the current 

through each lamp and voltage across each lamp? 

 

8  c) One 20-lamps string consists of 17 lamps “1W 6V” each and 3 lamps of “1W 3V” each. 

What is the current through each lamp and voltages across each type of lamp? 
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