Ryerson University
Department of Electrical and Computer Engineering
Final Examination, EES512 Electric Circuits
Duration: Bonus Test: 1.5 Hours, Optional Test: 2 Hours
April 2012
Student’s Name:..ooooerniiiiiiiiiiiiiiiiiiciinanena. Student Number: ..o

NOTES:
e This is a closed book, and closed course note examination.

e There are 9 questions. Answer all questions. Marks for each question and its parts

are mentioned. Hand in this exam questionnaire with vour solution booklet.

e This exam is very clear in its contents and intentions. NO QUESTIONS is allowed. If

doubt exists as to the interpretation of any question, you are urged to submit with the answer,

a clear statement of any logical assumptions made.

Question Mark Mark obtained
Q1 10
Q2 10
Q3 10
Q4 5
Q5 3
Qo6 12
Q7 10
Q8 10
Q9 10
Total go
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Fig. 1: (Mesh/Superposition/Nodal/Source Transformation)

Note: Find the answers to questions 1 to 4 in frequency domain (complex values).

Q1: (Super-Mesh): Find complex value of V, in Fig. 1 using Mesh technique.

A. Write the mesh equations for the loops. Assign the loops clockwise. (3 marks)

B. Simplify the equations you wrote in part (A). (2 marks)
C. Solve the simplified system in part (B). Provide numerical answers. (2 marks)
D. Provide numerical complex value for V. ‘ (3 marks)

Q2: (Superposition): Find complex value of V), in Fig. 1 using superposition technique.

A. We have 3 independent sources. Draw the 3 circuit configurations required for

superposition. (2 marks)
B. Find V,; due to the current source only. (2 marks)
C. Find V,; due to the voltage source at the left only. (2 marks)
D. Find V,; due to the voltage source on top only. (2 marks)
E. What is the total ¥, due to both independent sources? (2 marks)

Q3: (Super-Node): Find V, in Fig. 1 using Nodal technique. The reference node is at the bottom

of the circuit.

A. Write the nodal equations for the non-reference nodes. (3 marks)
B. Simplify the equations you wrote in part (A). (2 marks)
C. Solve the simplified system in part (B). Provide numerical answers. (2 marks)
D. Express V, (in complex form) in terms of node voltages. (3 marks)

Q4: (Source Transformation): Find complex value of V, in Fig. 1 using source transformation.
A. Use source transformation at least once and create a simple circuit. (3 marks)

B. Use Voltage and/or Current divider or Ohm’s laws to get V. - (2 marks)
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QS5: (Complex domain to Time domain conversion)
A. Find the value of v, of Fig. 1 in time domain. The answers to Q1 to 4 are supposed to be the

same. If you have not found similar answers, you may use any of the solutions you have found

in Questions 1 to 4 to perform this task. (3 marks)

Q6: (Maximum Power Transfer):
A. Find the Thevenin equivalent circuit (Vy, and Ryy,) seen from the load perspective in Fig 2.

(8 marks)
B. Calculate the value of RLfor maximum power transfer. Determine the maximum power absorbed

by R. 651 (4 marks)
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Fig. 2: (Maximum Power Transfer)

Q7: (Wheatstone Bridge/Norton): Find the Norton equivalent seen from terminals a-b in Fig. 3.

(10 marks) » m
lo

Fig. 3: (Wheatstone Bridge/Norton)



Q8: (RC): The switch in Fig. 4 has been in position@for a long time. At t=0, the switch moves
from position@m@ Find v(t). {7 ) @ (10 marks)
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Fig. 4: (RC Circuit with DC excitation)

Q9: (RL): The switch in Fig. 5 has been in position@for a long time. At t=0, the switch moves
from position@to@ Find i(t). (10 marks)
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Fig. 5: (RL Circuit with DC excitation)
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