COLLIN COLLEGE

COURSE SYLLABUS 


Course Number:  ENGR 2305

Course Title:  Electrical Circuits I
Course Description:  Principles of electrical circuits and systems. Basic circuit elements (resistance, inductance, mutual inductance, capacitance, independent and dependent controlled voltage, and current sources). Topology of electrical networks; Kirchhoff ’s laws; node and mesh analysis; DC circuit analysis; operational amplifiers; transient and sinusoidal steady-state analysis; AC circuit analysis; first- and second-order circuits; Bode plots; and use of computer simulation software to solve circuit problems.
Course Credit Hours:
3

             Lecture Hours:
3

Prerequisites:  MATH 2414 and PHYS 2425
Prerequisite/Concurrent Enrollment:  MATH 2320
Corequisite:  ENGR 2105

Student Learning Outcomes:
· State-mandated Outcomes:  Upon successful completion of this course, students will:

1. Explain basic electrical concepts, including electric charge, current, electrical potential, electrical power, and energy 

2. Apply concepts of electric network topology: nodes, branches, and loops to solve circuit problems, including the use of computer simulation.

3. Analyze circuits with ideal, independent, and controlled voltage and current sources.

4. Apply Kirchhoff’s voltage and current laws to the analysis of electric circuits.

5. Explain the relationship of voltage and current in resistors, capacitors, inductors, and mutual inductors.

6. Derive and solve the governing differential equations for a time-domain first-order and second-order circuit, including singularity function source models.

7. Determine the Thevenin or Norton equivalent of a given network that may include passive devices, dependent sources, and independent sources in combination.

8. Analyze first and second order AC and DC circuits for steady-state and transient response in the time domain and frequency domain.

9. Derive relations for and calculate the gain and input impedance of a given operational amplifier circuit for both DC and frequency domain AC circuits using an ideal operational amplifier model.

10. Apply computer mathematical and simulation programs to solve circuit problems.

· Additional Collin Outcomes:  Upon successful completion of this course, students should be able to do the following:

1. Solve basic R, L, and C circuits in both AC and DC mode
2. Determine simple transient responses
3. Utilize both Kirchoff’s laws and Ohm’s law to determine/model currents, voltages, and equivalent circuits
4. Determine Thevenin equivalent circuits, Norton equivalent circuits

5. Find /model impedance and phasors
6. Find /model circuits using node analysis, mesh analysis, and loop analysis.

Withdrawal Policy:  See the current Collin Registration Guide for last day to withdraw.

Collin College Academic Policies:  See the current Collin Student Handbook.
Americans with Disabilities Act Statement:  Collin College will adhere to all applicable federal, state and local laws, regulations and guidelines with respect to providing reasonable accommodations as required to afford equal educational opportunity. It is the student’s responsibility to contact the ACCESS office, SCC-D140 or 972.881.5898 (V/TTD: 972.881.5950) to arrange for appropriate accommodations. See the current Collin Student Handbook for additional information.
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