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Be neat, organized, and show all your work and results.
Question 1:

For the given ‘is’, 
a) Find the equations for 'VC' for the following intervals.

(i) 0 < t ≤ 1
(ii) 1 < t < ∞
b) Plot the result in part a.

c) Plot the voltage 'VR'.
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Solution:

(a) Find the equivalent capacitance:
Ceq = [4 in series with 4] in parallel with 2 = [(4*4)/(4+4)]+2 = 2+2 = 4 F. 
(i) 0 < t ≤ 1 
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(ii) 1 < t < ∞ 
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(b) and (c) 
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Question 2:

Using only the superposition principle, determine the following: 

a) Thevenin's equivalent circuit that is connected to the resistor RL.

b) RL that absorbs maximum power.

c) The maximum power absorbed by RL.
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(a) We need to find RTh and VOC
Rth: Deactivate the two sources 
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VOC: use superposition
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The voltage source circuit 
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Or using voltage division rule
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The current source circuit 
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Draw the equivalent circuit as shown 

(b) 
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(c) (2 marks for the power calculation)
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Question 3:

For the circuit shown below:

a) Write the three node equations for node A, B, and C and put them in the standard system of equations.

b) Find the node voltages VA, VB, and VC. 
c) What is the power dissipated in (absorbed by) R1.

d) Which method you prefer to use node voltage method or mesh current method? Why?

Solution:

a) 
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  MACROBUTTON MTPlaceRef \* MERGEFORMAT (1)
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  MACROBUTTON MTPlaceRef \* MERGEFORMAT (2)

KVL for V1
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (3)
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 (1 mark)
b) Substitute from 3 into 2 
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Solve (1) and (4)
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c) (2 marks)
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d) Mesh is better. As the current in two meshes are known by using KCL directly (I1, I2). We will have only one equation in one unknown for the third mesh contains R2, R3, and V1. (2 marks)
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