HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  Linear Electric Circuits with Laboratory: ENGR 2071
CREDITS:  4  (Lecture Hours 3 / Lab 1)

PREREQUISITES:  Engineering 2061: Electrical Engineering Fundamentals with Laboratory 

CATALOG DESCRIPTION:

Linear Electric Circuits with Laboratory examines linear electric circuits in steady-state and transient conditions, Laplace transformations, two-port networks, active and passive filters, filter design wave analysis, diodes and transistors.  This course is intended for electrical and some mechanical engineering majors.  The lab component provides hands-on learning of the lecture concepts and introduces proper use of the laboratory equipment.
OUTLINE OF MAJOR CONTENT AREAS:

I.
Introduction to the Laplace Transform

A.
Definition of the Laplace Transform

B.
The step function

C.
The impulse function

D.
Functional transforms

E.
Operational transforms

F.
Inverse transforms

G.
Poles and zeros of f(s)

H.
Initial- and final-value theorems

II.
The Laplace Transform in circuit analysis

A.
Circuit elements in the s-domain

B.
Circuit analysis in the s-domain

C.
The impulse function in circuit analysis

III.
The transfer function

A.
 An s-domain application of superposition

B.
 The transfer function

C.
 The transfer function in partial-fraction expansions

D.
 The transfer function and the convolution integral

E.
 The transfer function and the steady-state sinusoidal response

F.
 Bode diagrams

G.
 Bode diagrams: complex poles and zeros

H.
 The decibel

IV
Introduction to frequency selective circuits

A.
Low-pass filters

B.
High-pass filters

C.
Bandpass filters

D.
Bandreject filters

E.
Bode diagrams

V.
Active filter circuits

A.
First order filters

B.
Scaling

C.
Op amp, bandpass, and bandreject

VI.
Semiconductor devices

A.
Diodes


B.
Bipolar Junction Transistors


C.
Complimentary Metal Oxide Semiconductor transistors
COURSE GOALS/OBJECTIVES/OUTCOMES:

Students will

1.
use transfer functions both as phasers and as Laplace Transforms.

2.
apply transfer functions to the analysis and Bode diagrams in the analysis of frequency selective circuits.

3.
analyze low pass, high pass, bandpass, and bandreject filter circuits.

4.
analyze active filter circuits.
5.
analyze natural inductance in circuits and transformers.

6.
investigate, through simulations, the major analysis results encountered in

the lecture sessions.
7. 
investigate, through hands-on training, the major analysis results 

encountered in the lecture sessions.

8.
design investigations that meet required laboratory standards

9. prepare professional lab reports.

10. design and perform experimental investigation in teams
11. analyze diode behavior in electrical circuits

12. investigate bipolar junction transistors and their applications

13. describe complimentary metal-oxide semiconductor transistors and implement them in circuit designs.

MNTC GOALS AND COMPETENCIES MET:
N/A

HCC COMPETENCIES MET :

Communicating Clearly & Effectively, Thinking Creatively & Critically

STUDENT CONTRIBUTIONS:

The student will attend class regularly, participate in class discussion, complete assignments and team design projects, and take a comprehensive final examination.  The student will spend sufficient time to complete all assignments.
METHODS FOR EVALUATING STUDENT LEARNING:

The final grade is determined by grades earned on homework problems, periodic examinations, a comprehensive design project, and a comprehensive final examination.
SPECIAL INFORMATION (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS):  

All homework must be done on engineer's paper.  

A scientific calculator with exponential and logarithmic capabilities is required for this course.
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