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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


    Introduction to Engineering             Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 1010 Approval 
Date: 


Feb. 2002 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


Feb. 2002 


 
Number of Credits:            
2   


 Number of Lecture 
Credits: 


 2   


Semester(s) Offered:   
Fall 
Negotiated Class Size: 


 
  


Number of Lab Credits: Number of Lab Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 – Other college course not considered a part of general education (MNTC) e.g. computer 
science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course is an introduction to problem solving methods, engineering curriculum, and computer 
applications in engineering.  In addition, students will explore educational and professional career 
opportunities. 
 
 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): None 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
Career Programs and Transfer Majors Accessing this Course: 
All engineering transfer students 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
     1.   demonstrate an organized problem-solving method. 
     2.   perform engineering analysis. 
     3.   complete engineering design problems. 
     4.   identify opportunities available in engineering. 
     5.   attend lectures by guest engineers. 
     6.   prepare a resume. 
     7.   develop an educational career plan. 
     8.   complete various word processing assignments. 
     9.   apply functions used in spreadsheets. 
    10.  demonstrate competent and ethical use of the Internet. 
    11.  perform in a team environment. 
 
Student assessment methods: 
The final grade will be determined based on classroom participation, graded homework assignments, 
engineering design projects, and a final exam. 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
The students will use Microsoft Office computer software, Graphical Analysis computer software, and 
computer projection equipment. 
 
Outline of the major course content: 
I.      Problem solving 
II.     Engineering analysis 
III.    Engineering design 
IV.   Engineering fields 
V.    Transfer universities 
VI.   Professional development 
VII.  Career planning 
          A.  Resume 
          B.  Education plan 
VIII.  Word processing applications 
IX.    Spreadsheet applications 
X.     Internet use 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
A scientific calculator with exponential and logarithmic capabilities is required for this course.  Engineer’s 
paper will be required for some homework assignments. 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
University of Minnesota; University of Minnesota-Duluth; Minnesota State University, Mankato; St. Cloud 
State University; Michigan Technological University; North Dakota State University; University of North 
Dakota all accept for engineering majors. 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee 


Kim Giermann 2-1-02 
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Faculty Association 


L. Hazareesingh 2-1-02 


 
Meet and Confer 


Dr. Jill Peterson 2-11-02 


 
Chief Academic Officer 


Dr. Jill Peterson 2-06-02 


Distribution:  Original – Administrative Office, Library, Learning Center, Records, Student Services, Curriculum Committee Chair 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


    Engineering Drafting             Submitted By: R. Bennick 


Semester Course Prefix and 
Number: 


ENGR 1355 Approval 
Date: 


March 2002 


Old Quarter Course Prefix and 
Number: 


ENGR 111 Revision 
Date: 


Feb. 2002 


 
Number of Credits:                3 Number of Lecture 


Credits: 
 1   


Semester(s) Offered: 
Negotiated Class 
Size: 


Spring 
  


Number of Lab Credits:   2 Number of Lab Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


4 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 – Other college course not considered a part of general education (MNTC) e.g. computer 
science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course reviews the fundamentals of drafting with a review of technical sketching and lettering, 
orthographic projection, dimensioning rules, and sectional views.  The course includes descriptive 
geometry, including auxiliary views, revolution, intersection, and developments, and technical drafting.  
Techniques used include hand/machine drafting and computer aided drafting. 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): None 
Reading Prerequisite: College Level 
Composition Prerequisite: College Level 
Mathematics Prerequisite: College Level 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering, architectural 
 
 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
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1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
• Produce and dimension orthographic, pictorial, and sectional view drawings, with a minimum of 


instruction 
• Complete descriptive geometry problems using auxiliary views, revolutions, intersections, and 


developments 
• Read and analyze working drawings and blueprints 
• Enter and plot an assigned drawing, using the available computer-aided hardware and software 
 
Student assessment methods: 
• Drawings and assignments will be graded on accuracy, solution, difficulty and appearance 
• Drawings and assignments will constitute 50% of final grade, weekly quizzes and mid quarter 


examination will constitute 25% of final grade and final examination will constitute 25% of final 
grade. 


• Letter grades will be used based on points accumulated on drawings, quizzes and tests 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
Students will use a computer aided drafting software package (AutoCAD 98 LT) to draw one half of the 
assignments. 
 
Outline of the major course content: 
• Pre-test to determine students’ status 
• Review of orthographic projection, dimensioning, and section view drawing 
• Demonstrate computer-aided drafting using PC hardware and software (AutoCAD 98 LT) 
• Review of pictorial drawings 
• Auxiliary views 
• Revolutions 
• Intersections 
• Developments 
• Working drawings 
• Blueprint analysis 
• Reproduction of drawings 
• Review all of the above; final examination 
 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee 


 
Kim Giermann 


 
Feb. 20, 2002 


 
Faculty Association 


 
Georgia Suoja 


 
March 4, 2002 
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Meet and Confer 


 
Dr. Jill Peterson 


 
March 15, 2002 


 
Chief Academic Officer 


 
Dr. Jill Peterson 


 
March 15, 2002 


 
Distribution:  Original – Administrative Office, Library, Learning Center, Records, Student Services, Curriculum Committee Chair 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


  Introduction to Digital Logic and Logic 
Design          


Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 1410 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


PHYS 210 Revision 
Date: 


April 2002 


 
Number of Credits:          
3   


 Number of Lecture 
Credits: 


2   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:           1      Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


1 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course is a basic study of the theory and applications of digital electronics.  The course includes the 
study of and-or-not gates, flip-flops, counters, registers, combinational and sequential circuits and their 
applications to the computer.  This course includes an integral laboratory. 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): None 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: MATH 1521 College Algebra or instructor’s consent 
  
 
Career Programs and Transfer Majors Accessing this Course: 
Electrical Engineers and Computer Science 
 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will 


1. utilize number systems to perform calculations. 
2. explain the fundamentals of Boolean algebra. 
3. analyze combinational circuits. 
4. plot Karnaugh maps and use the maps in problem analysis 
5. design modular systems 
6. program PLD’s 
7. explain flip-flops. 
8. analyze sequential logic counters 
9. analyze sequential circuits. 
10. peform laboratory investigations 
11. perform state reduction in specified circuits 
12. analyze asynchronous sequential circuits 
13. perform PLD design 
14. test logic circuits 


 
 
Student assessment methods: 
Standard problem tests and laboratory evaluation, comprehensive design project and comprehensive final 
examination. 
 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
Excel, Mathcad and Mathematica will be used for logic analysis 
 
 
Outline of the major course content: 


I. Number systems and codes 
A. Number systems 
B. Arithmetic 
C. Base conversions 
D. Signed number representation 
E. Computer codes 


II. Algebraic methods for the analysis and synthesis of logical circuits 
A. Fundamentals of Boolean algebra 
B. Switching functions 
C. Switching circuits 
D. Analysis of combinational circuits 
E. Synthesis of combinational logic circuits 
F. Computer-aided design of logic circuits 


III. Simplification of switching functions 
A. Simplification goals 
B. Characteristics of minimizing methods 
C. Karnaugh maps 
D. Plotting functions in canonical form on the k-map 
E. Simplification of switching functions using k-maps 
F. Product of sums (POS) form using k-maps 
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G. Incompletely specified functions 
H. Using k-maps to eliminate timing hazard 
I. Quine-McCluskey tabular minimization method 
J. Petrick’s algorithm 
K. Computer-aided minimization of switching functions 
 


IV. Modular combinational logic 
A. Top-down modular design 
B. Decoders 
C. Encoders 
D. Multiplexers/data selectors 
E. Demultiplexers/data distributors 
F. Binary arithmetic elements 
G. Comparators 
H. Design example: a computer arithmetic logic unit 
I. Computer-aided design of modular systems 
J. Simulation of hierarchical systems 


V. Combinational circuit design with Programmable Logic Devices (PLD) 
A. Semicustom logic devices 
B. Logic array circuits 
C. Field-programmable logic arrays 
D. Programmable read-only memory 
E. Programmable array logic 
F. Computer-aided design tools for PLD design 


VI. Introduction to sequential devices 
A. Models for sequential circuits 
B. Memory devices 
C. Latches 
D. Flip-flops 
E. Other memory devices 
F. Timing circuits 
G. Rapidly prototyping sequential circuits 


VII. Modular Sequential logic 
A. Shift registers 
B. Design examples using registers 
C. Counters 
D. Modulo-N counters 
E. Shift registers as counters 
F. Multiple-sequence counters 
G. Digital fractional rate multipliers 


VIII. Analysis and synthesis of synchronous sequential circuits 
A. Synchronous sequential circuit models 
B. Sequential circuit analysis 
C. Synchronous sequential circuit synthesis 
D. Incompletely specified circuits 
E. Computer-aided design of sequential circuits 


IX. Simplification of sequential circuits 
A. Redundant states 
B. State reduction in completely specified circuits 
C. State reduction in incompletely specified circuits 
D. Optimal state assigned methods 


X. Asynchronous sequential circuits 
A. Types of asynchronous circuits 
B. Analysis of pulse–mode circuits 
C. Analysis of fundamental-mode circuits 
D. Synthesis of fundamental-mode circuits 







Form Approved 3/8/02  ENGR 1410.DOC 


E. Introduction to races, cycles, and hazards 
XI. Sequential circuitswith programmable logic devices 


A. Registered programmable logic devices 
B. Programmable gate arrays 
C. Sequential circuit design and PLD device selection 


 
 


D. PLD design examples 
E. Computer-aided design of sequential PLDs 


XII. Logic circuit testing and testable design 
A. Digital logic circuit testing 
B. Fault models 
C. Combinational logic circuit testing 
D. Sequential logic circuit testing 
E. Built-in self-test 
F. Board and system-level boundary scan 


 
Additional special information (special fees, directives on hazardous materials, etc.) 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
UM, UMD, MSU Mankato, St Cloud State, Michigan Tech, NDSU, UND 
 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee 


Kim Giermann 4-2-02 


 
Faculty Association 


Georgia Suoja 4-8-02 


 
Meet and Confer 


Dr. Jill Peterson 4-17-02 


 
Chief Academic Officer 


Dr. Jill Peterson 4-17-02 


 
Distribution:  Original – Administrative Office, Library, Learning Center, Records, Student Services, Curriculum Committee Chair 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


      Statics        Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2410 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


ENGR 221 Revision 
Date: 


April 2002 


 
Number of Credits:           
3     


 Number of Lecture 
Credits: 


3   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:                  Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course applies vector algebra to equilibrium analysis of structures, frames and machines.   
It studies resultants of force systems, equilibrium of rigid bodies, analysis of structures, centroids, moments 
of inertia, friction and methods of virtual work. 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): PHYS 1571 Engineering Physics I 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: MATH 1561 Calculus I 
 
 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering majors 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0.  None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
• Learn how to apply the techniques of vector algebra to systems in static equilibrium. 
• Develop a rigorous approach to free body diagram analysis. 
• Apply calculus to problems of distributed load and moments of inertia. 
• Use energy and virtual work principles for static analysis problems. 
 
 
Student assessment methods: 
Graded homework problems; three problem-based exams; open-ended engineering design project. 
 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
Use of mathematical software (MathCAD, Mathematica, Derive, Excel) for numerical analysis and  
graphics.   
 
 
Outline of the major course content: 
1. Vector algebra including force vectors in 2 and 3-D, Cartesian representation of unit vectors, scalar and 


vector products. 
2. Free-body diagrams for particles and rigid bodies. 
3. Use the equations of equilibrium to solve particle equilibrium problems. 
4. Calculate moments of forces and resultants of nonconcurrent force systems. 
5. Reduction of distributed loads to a specific resultants. 
6. Calculate the moments of couples and use the equations of equilibrium to solve rigid body equilibrium 


problems. 
7. Analyze the forces and stresses in trusses, frames and machines. 
8. Analyze the equilibrium of rigid bodies subjected to dry friction forces. 
9. Find the center of gravity, centroid and moments of inertia of systems of particles and bodies. 
10. Analyze the resultant of fluid pressure. 
11. Use the principle of virtual work to determine the equilibrium configuration of a series of pin-connected 


members. 
12. Use the potential energy function to investigate the equilibrium configuration of rigid bodies. 
 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
This is a standard first course in statics and should be accepted by any engineering school. 
 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee Kim Giermann April 2, 2002 
 
Faculty Association Georgia Suoja April 8, 2002 
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Meet and Confer Dr. Jill Peterson 


 
April 17, 2002 


 
Chief Academic Officer Dr. Jill Peterson 


 
April 17, 2002 


 
Distribution:  Original – Administrative Office, Library, Learning Center, Records, Student Services, Curriculum Committee Chair 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


   Dynamics             Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2420 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


ENGR 222 Revision 
Date: 


April 2002 


 
Number of Credits:          
3      


 Number of Lecture 
Credits: 


3   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:                  Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


0 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course applies vector algebra and vector calculus in the solutions of kinematic and dynamic problems. 
It uses conservation principles in dealing with the dynamics of particle and rigid body systems. 
 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): PHYS 1571 Engineering Physics I or instructor consent 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: Concurrent enrollment in MATH 1562 Calculus II or instructor consent 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering majors 
 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
• Apply vector methods to the kinematics and dynamics of particles and rigid bodies. 
• Solve dynamical problems by application of work-energy methods, momentum conservation, and 


impulse methods. 
• Use Newton’s laws to solve rectilinear and curvilinear translation problems. 
• Analyze rigid body motion in a plane. 
 
 
Student assessment methods: 
Graded homework problems; three problem-based exams; open-ended engineering design project. 
 
 
 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
Use of mathematical software (MathCAD, Mathematica, Derive, Excel) for numerical analysis and  
graphics.   
 
 
Outline of the major course content: 
1. Use the concepts of position, displacement, velocity and acceleration to analyze the motion of 


particles in one, two and three dimensions. 
2. Analyze relative motion of two particles. 
3. Apply Newton’s Laws of Motion and gravitational attraction. 
4. Use central force analysis in problems of space mechanics. 
5. Solve dynamics problems using the work energy theorem. 
6. Solve problems involving power and efficiency. 
7. Solve problems using the principles of momentum conservation. 
8. Analyze the planar motion of a rigid body rotating about a fixed axis. 
9. Solve general planar motion problems. 
10. Solve general planar motion problems using work and energy methods. 
11. Solve general planar motion problems using impulse and momentum methods. 
12. Analyze the three-dimensional kinematics of a rigid body. 
13. Apply energy and momentum methods to the three-dimensional kinetics of a rigid body.  
14. Solve problems in free and forced undamped vibrations. 
 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
This is a standard first course in dynamics and should be accepted by any engineering school. 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee Kim Giermann April 2, 2002 
 Georgia Suoja April 8, 2002 
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Faculty Association 
 
Meet and Confer Dr. Jill Peterson 


 


 
Chief Academic Officer Dr. Jill Peterson 


 


 
Distribution:  Original – Administrative Office, Library, Learning Center, Records, Student Services, Curriculum Committee Chair 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


             Mechanics of Materials    Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2430 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


April 2002 


 
Number of Credits:           
3    


 Number of Lecture 
Credits: 


3   


Semester(s) Offered: 
Negotiated Class Size:    
30 


 
  


Number of Lab Credits:                  Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


0 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course includes the study and analysis of simple stress and strain, shear and bending moment, 
flexural and shearing stresses in beams, combined stresses, deflection of beams, statically indeterminate 
members, and columns. 
 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): ENGR 2410 – Statics 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering transfer students in aerospace, chemical, civil, and mechanical engineering. 
 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
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1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
     1.   utilize statics to perform equilibrium analysis. 
     2.   draw the stress-strain diagram for an elastic material. 
     3.   use Hooke’s Law to perform stress-strain analysis. 
     4.   perform engineering analysis on axially-loaded members. 
     5.   perform engineering analysis on torsion-loaded members. 
     6.   perform engineering analysis on members loaded in bending. 
     7.   draw shear and moment diagrams. 
     8.   perform engineering analysis on members loaded in transverse shear. 
     9.   perform engineering analysis on combined-loaded members. 
    10.  perform stress-strain transformation analysis. 
    11.  draw and use Mohr’s Circle for stress-strain transformation analysis. 
    12.  design a beam. 
    13.  complete an extensive capstone design project in a team environment and submit a professional 
           report. 
 
Student assessment methods: 
The final grade is determined by grades earned on homework problems, periodic examinations, a 
comprehensive design project, and a comprehensive final examination. 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
The students will use Microsoft Office computer software, Graphical Analysis computer software, and 
computer projection equipment. 
 
Outline of the major course content: 
Stress 
          A.  Equilibrium of a deformable body 
          B.  Stress 
          C.  Average normal stress in an axially loaded bar 
          D.  Average sheer stress 
          E.  Allowable stress 
          F.  Design of simple connection 
II.     Strain 
          A.  Deformation 
          B.  Strain 
III.    Mechanical properties of materials 
          A.  The tension and compression test 
          B.  The stress-strain diagram 
          C.  Stress-strain behavior of ductile and brittle materials 
          D.  Hooke’s Law 
          E.  Strain energy 
          F.  Poisson’s Ratio 
          G.  The shear stress-strain diagram 
          H.  Failure of materials due to creep and fatigue 
IV.   Axial load 
          A.  Saint-Venant’s Principle 
          B.  Elastic deformation of an axially loaded member 
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          C.  Principle of superposition 
          D.  Statically indeterminate axially loaded member 
          E.  The force method of analysis for axially loaded members 
          F.  Thermal stress 


G. Stress concentrations 
 
V.    Torsion 
          A.  Torsional deformation of a circular shaft 
          B.  The torsion formula 
          C.  Power transmission 
          D.  Angle of twist 
          E.  Statically indeterminate torque-loaded members 
          F.  Stress concentrations 
VI.   Bending 
          A.  Shear and moment diagrams 
          B.  Graphical method for constructing shear and moment diagrams 
          C.  Bending deformation of a straight member 
          D.  The flexure formula 
          E.  Unsymmetric bending 
          F.  Stress concentrations 
VII.  Traverse shear 
          A.  Shear in straight members 
          B.  The shear formula 
          C.  Shear stresses in beams 
          D.  Shear flow in built-up members 
          E.  Shear flow in thin-walled members 
VIII.  Combined loadings 
          A.  Thin-walled vessels 
          B.  State of stress caused by combining loadings 
IX.    Stress transformation 
          A.  Plane-stress transformation 
          B.  General equations of plane-stress transformation 
          C.  Principle stresses and maximum in-plane shear stress 
          D.  Mohr’s circle-plane stress 
X.     Strain transformation 
          A.  Plane strain 
          B.  General equations of plane-strain transformation 
          C.  Strain rosettes 
          D.  Material-property relationships 
XI.    Design of beams and shafts 
          A.  Basis for beam design 
          B.  Stress variations throughout a prismatic beam 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
A scientific calculator with exponential and logarithmic capabilities is required for this course.  Engineer’s 
paper will be required for all homework assignments. 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
University of Minnesota; University of Minnesota-Duluth; Minnesota State University, Mankato; St. Cloud 
State University; Michigan Technological University; North Dakota State University; University of North 
Dakota all accept for engineering majors. 
 
Approvals: 
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Curriculum Committee Kim Giermann April 2, 2002 
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Faculty Association Georgia Suoja April 8, 2002 
 
Meet and Confer Dr. Jill Peterson April 17, 2002 
 
Chief Academic Officer Dr. Jill Peterson April 17, 2002 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


           Fluid Mechanics     Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2440 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


April 2002 


 
Number of Credits:                 Number of Lecture 


Credits: 
   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:                  Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course covers fluid properties, fluid dynamics, transport theory and analogies, conservation of mass, 
energy, and momentum, dimensional analysis, boundary layer concepts, pipe flows, and compressible and 
open-channel flow.  This course is intended for engineering majors and includes open-ended design. 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): ENGR 2410 – Statics 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering transfer students in aerospace, chemical, civil, and mechanical engineering. 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
     1.   identify, define, and apply fluid properties including symbols, units, and physical sense. 
     2.   develop and apply equations for fluid statics. 
     3.   derive the continuity equation. 
     4.   apply Bernoulli’s Equation to several open and closed systems. 
     5.   apply the momentum equation. 
     6.   derive the energy equation. 
     7.   perform dimensional analysis. 
     8.   apply Reynolds Number to laminar and turbulent flow. 
     9.   perform extensive conduit flow analysis. 
    10.  analyze compressible flow. 
    11.  explain principle workings of flow measurement devices. 
    12.  complete an extensive capstone design project in a team environment and submit a professional 
           report. 
 
 
Student assessment methods: 
The final grade is determined by grades earned on homework problems, periodic examinations, a 
comprehensive design project, and a comprehensive final examination. 
 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
The students will use Microsoft Office computer software, Graphical Analysis computer software, and 
computer projection equipment. 
 
 
Outline of the major course content: 
Fluid properties 
          A.  Basic units 
          B.  System: extensive and intensive properties 
          C.  Properties involving the mass or weight of the fluid 
          D.  Properties involving the flow of heat 
          E.  Viscosity 
          F.  Elasticity 
          G.  Surface tension 
          H.  Vapor pressure 
II.     Fluid statics 
          A.  Pressure 
          B.  Pressure variation with elevation 
          C.  Pressure measurements 
          D.  Hydrostatic forces on plane surfaces 
          E.  Hydrostatic forces on curved surfaces 
          F.  Buoyancy 
          G.  Stability of immersed and floating bodies 
III.    Fluids in motion 
          A.  Velocity and flow visualization 
          B.  Rate of flow 
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          C.  Acceleration 
          D.  Basic control-volume approach 
          E.  Continuity equation 
          F.  Rotation and vorticity 


G. Separation 
 


IV.   Pressure variation in flowing fluids 
          A.  Basic causes of pressure variation in a flowing fluid 
          B.  Examples of pressure variation resulting from acceleration 
          C.  Bernoulli’s Equation 
          D.  Application of Bernoulli’s Equation 
          E.  Separation and its effect on pressure variation 
          F.  Cavitation 
          G.  Navier-Stokes Equations 
V.    Momentum principle 
          A.  The momentum equation 
          B.  Applications of the momentum equation 
          C.  Moment-of-momentum equation 
VI.   Energy principle 
          A.  Derivation of the energy equation 
          B.  Simplified forms of the energy equation 
          C.  Application of the energy, momentum, and continuity equations in combination 
          D.  Concept of the hydraulic and energy grade lines 
VII.  Dimensional analysis and similitude 
          A.  The need for dimensional analysis 
          B.  Dimensions and equations 
          C.  The Buckingham Pi theorem 
          D.  Dimensional analysis 
          E.  Common dimensional analysis 
          F.  Similitude 
          G.  Model studies for flows without free-surface effects 
          H.  Significance of the pressure coefficient 
          I.  Approximate similitude at high Reynolds Numbers 
          J.  Free-surface model studies 
VIII.  Surface resistance 
          A.  Surface resistance with uniform laminar flow 
          B.  Qualitative description of the boundary layer 
          C.  Quantitative relations for the laminar boundary layer 
          D.  Quantitative relations for the turbulent boundary layer 
IX.    Flow in conduits 
          A.  Shear-stress distribution across a pipe section 
          B.  Criterion for laminar or turbulent flow in a pipe 
          C.  Turbulent flow in pipes 
          D.  Flow at pipe inlets and losses from fittings 
          E.  Pipe systems 
          F.  Turbulent flow in noncircular conduits 
X.     Drag and lift 
          A.  Basic considerations 
          B.  Drag of two-dimensional bodies 
          C.  Vortex shedding from cylindrical bodies 
          D.  Effect of streamlining 
          E.  Drag of axisymmetric and three-dimensional bodies 
          F.  Terminal velocity 
          G.  Effect of compressibility on drag 
          H.  Lift 
XI.    Compressible flow 
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          A.  Isentropic compressible flow through a duct with varying area 
          B.  Compressible flow in a pipe with friction 
XII.   Flow measurements 
          A.  Instruments for the measurement of velocity and pressure 
          B.  Instruments and procedures for measurement of flow rate 
          C.  Measurement in compressible flow 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
A scientific calculator with exponential and logarithmic capabilities is required for this course.  Engineer’s 
paper will be required for all homework assignments. 
 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
University of Minnesota; University of Minnesota-Duluth; Minnesota State University, Mankato; St. Cloud 
State University; Michigan Technological University; North Dakota State University; University of North 
Dakota all accept for engineering majors. 
 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee Kim Giermann April 2, 2002 
 
Faculty Association Georgia Suoja April 8, 2002 
 
Meet and Confer Dr. Jill Peterson April 17, 2002 
 
Chief Academic Officer Dr. Jill Peterson April 17, 2002 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


    Thermodynamics            Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2450 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


April 2002 


 
Number of Credits:                 Number of Lecture 


Credits: 
   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:                  Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course covers basic thermal energy relationships, processes, and cycles.  First and Second Law of 
Thermodynamics, entropy, and availability.  This course is intended for engineering majors and includes 
open-ended design. 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): PHYS 1571 Engineering Physics I 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering transfer students in aerospace, chemical, civil, and mechanical engineering. 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
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3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
     1.   identify, define, and apply substance properties including symbols, units, and physical sense. 
     2.   utilize conservation of mass in analysis problems. 
     3.   use the general energy equation to derive equations for several open and closed transient and  
           steady state systems. 
     4.   utilize the Second Law of Thermodynamics for in-depth thermodynamics system analysis. 
     5.   explain the operation of all covered gas and vapor cycles. 
     6.   use general equations for thermodynamics. 
     7.   explain avaliability. 
     8.  complete an extensive capstone design project in a team environment and submit a professional 
           report. 
 
Student assessment methods: 
The final grade is determined by grades earned on homework problems, periodic examinations, a 
comprehensive design project, and a comprehensive final examination. 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
The students will use Microsoft Office computer software, Graphical Analysis computer software, and 
computer projection equipment. 
 
Outline of the major course content: 
I.      Concepts of thermodynamics 
          A.  Definitions 
               1.  Systems:  closed, open, and isolated 
               2.  Property, equilibrium, state, and process 
               3.  Point and path functions and cycles 
          B.  Units and dimensions 
          C.  Pressure 
          D.  Temperature 
          E.  Heat 
          F.  Work 
II.     Properties of substances 
          A.  Definitions 
               1.  Extensive and intensive properties 
               2.  Physical and thermodynamic properties 
               3.  Homogeneous substances and phases 
          B.  The state postulate 
          C.  The total energy 
               1.  Kinetic energy 
               2.  Potential energy 
               3.  Internal energy 
               4.  Enthalpy 
          D.  Equlibrium diagrams 
          E.  Properties of pure substances 
               1.  The superheated-vapor region 
               2.  The compressed- or subcooled-liquid region 
               3.  The liquid vapor saturation region 
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          F.  Specific heats 
          G.  Ideal gases 
               1.  Ideal gases with linearly varying specific heats 
               2.  Ideal gases with constant specific heats 


3. Polytropic processes for ideal gases 
 
          H.  incompressible substances 
          I.   Approximation of properties for compressed-liquid states 
III.    Conservation of mass 
          A.  General conservation of mass equation 
          B.  Conservation of mass for closed systems 
          C.  Conservation of mass for open systems 
               1.  Uniform flow 
               2.  Steady state 
               3.  Transient analysis 
IV.   Conservation of energy 
          A.  General conservation of energy equation 
          B.  Problem organization for analysis of thermodynamic systems 
          C.  Conservation of energy for closed systems 
          D.  Conservation of energy for open systems 
               1.  Uniform flow 
               2.  Steady state 
               3.  Transient analysis 
          E.  Introduction to simple thermodynamic cycles 
V.    Entropy and the Second Law of Thermodynamics 
          A.  Reversible and irreversible processes 
          B.  Thermal-energy reserviors 
          C.  The Clausius Statement and the Second Law of Thermodynamics:  heat engines 
          D.  Carnot’s Principle and the thermodynamic temperature scale 
          E.  The Clausius inequality and entropy 
          F.  The T ds equations 
          G.  The entropy change for ideal gases 
               1.  Arbitrary processes for ideal gases 
               2.  Isentropic processes for ideal gases 
          H.  The entropy change for incompressible substances 
          I.   The entropy change for pure substances 
          J.  The increase-in-entropy principle 
          K.  The Carnot Cycle 
VI.   Second-law analysis of thermodynamic systems 
          A.  A general expression for the total rate of entropy change 
          B.  Reversible work and irreversibility 
          C.  Maximum work and availability 
          D.  Second-law analysis of closed systems 
          E.  Second-law analysis of open systems 
               1.  Steady state 
               2.  Transient systems 
VII.  Gas cycles 
          A.  Basic considerations 
          B.  Ideal and actual cycles 
          C.  Air-standard assumptions 
          D.  Gas Carnot Cycle 
          E.  Stirling and Ericsson Cycles 
          F.  Ideal Otto Cycle 
          G.  Ideal Diesel Cycle 
          H.  Ideal Brayton Cycle 
          I.   Ideal Brayton Cycle with regeneration 
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          J.  Ideal jet-propulsion cycles 
          K.  Ideal Brayton Cycle with intercooling and reheating 
          L.  Ideal refrigeration cycle 


M. Actual gas cycle 
 
 
VIII.  Vapor cycles 
          A.  Ideal Rankine Cycle 
          B.  Ideal Rankine Cycle modified with reheat 
          C.  Ideal Rankine Cycle modified with regeneration 
          D.  Ideal vapor-compression refrigeration cycle 
          E.  Actual vapor cycles 
IX.    Thermodynamic relationships 
          A.  Mathematical preliminaries 
          B.  The Gibbs Equations and the Maxwell Relations 
          C.  General equations for du, dh, and ds 
               1.  Internal energy 
               2.  Enthalpy 
               3.  Entropy 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
A scientific calculator with exponential and logarithmic capabilities is required for this course.  Engineer’s 
paper will be required for all homework assignments. 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
University of Minnesota; University of Minnesota-Duluth; Minnesota State University, Mankato; St. Cloud 
State University; Michigan Technological University; North Dakota State University; University of North 
Dakota all accept for engineering majors. 
 
Approvals: 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


      Circuit Analysis and Lab          Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2461 Approval 
Date: 


April 2002 


Old Quarter Course Prefix and 
Number: 


PHYS 230 and 630 Revision 
Date: 


April 2002 


 
Number of Credits:         
4       


 Number of Lecture 
Credits: 


3   


Semester(s) Offered: 
Negotiated Class Size: 


 
  


Number of Lab Credits:           1      Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


2 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This is the first course in electrical circuits for all engineering majors. Electrical engineering fundamentals 
are introduced and applied to basic circuit analysis, resistive circuits, independent and dependent current 
and voltage sources, operational amplifiers, phasors, network theorems, RL,RC, RLC circuits, natural and 
forced responses. 
 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): PHYS 1572 and 1582 Engineering physics II and lab 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: Co-requisite MATH 2564 Differential Equations and Linear Algebra or 


instructors consent. 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering majors 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
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1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will 


1. show proficiency in analyzing DC circuits 
2. identify all circuit elements 
3. apply Kirchoff’s laws 
4. use node voltages in circuit analysis 
5. use mesh currents in circuit analysis 
6. perform source transformations 
7. analyze op-amps 
8. analyze RC, RL, and RLC circuits 
9. analyze AC circuits including applications of phasors 
10. perform average, reactive and complex power calculations in AC circuits 
11. demonstrate proper use of laboratory equipment 
12. prepare professional lab reports 
13. investigate, through simulations, the major analysis results from the lecture sessions 
14. investigate, through hands-on-training in a laboratory setting, the major analysis results from the 


lecture sessions 
15. design and perform experimental investigations in teams 


 
Student assessment methods: 
Several problem-based one hour exams; graded lab reports; design project 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
PSpice circuit modeling software; use of Excel, Mathcad, Mathematica for problem solutions 
 
 
Outline of the major course content: 
1. Circuit elements 


1.1. Voltage and current sources 
1.2. Electrical resistance and Ohm’s law 
1.3. Construction of a circuit model 
1.4. Kirchoff’s laws 
1.5. Analysis of circuits containing dependent sources 


2. Simple Resistive Circuits 
2.1. Resistors in series and parallel 
2.2. Voltage-divider and current-divider circuits 
2.3. d’Arsonval meter movement 
2.4. ammeter circuit 
2.5. voltmeter circuit 
2.6. ohmmeter circuit 
2.7. Wheatstone bridge 
2.8. Delta-to-Wye and Pi-to-Tee equivalent circuits 


3. Techniques of Circuit Analysis 
3.1. Terminology 
3.2. Introduction to node-voltage method 
3.3. Node-voltage method and dependent sources 
3.4. Introduction to mesh currents 
3.5. Mesh-current method and dependent sources 
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3.6. Source transformations 
3.7. Thevenin and Norton equivalents 
3.8. Superposition 


4. The Operational Amplifier 
4.1. Operational-amplifier terminals 
4.2. Terminal voltages and currents 
4.3. The inverting-amplifier circuit 
4.4. The summing-amplifier circuit 
4.5. The noninverting-amplifier circuit 
4.6. The difference-amplifier circuit 
4.7. An equivalent circuit for the opamp 
4.8. The differential mode 
4.9. The common-mode rejection ratio 


5. Inductance and Capacitance 
5.1. Inductors and capacitors 
5.2. Series and parallel combinations of L and C 
5.3. Mutual inductance and dot convention 
5.4. Natural response of RL and RC circuits 
5.5. Sequential switching 
5.6. Unbounded response 
5.7. Step response of RL and RC circuits 
5.8. The integrating amplifier 


6. Natural and Step Responses of RLC Circuits 
6.1. Natural responses of a parallel RLC circuit 
6.2. Step response of a parallel RLC circuit 
6.3. Step response of a series RLC circuit 
6.4. A circuit with two integrating amplifiers 


7. Sinusoidal Steady-State Analysis 
7.1. Sinusoidal source and response 
7.2. Phasors 
7.3. Passive circuit elements in the frequency domain 
7.4. Kirchoff’s laws in the frequency domain 
7.5. Series, parallel and Delta-to-Wye Simplifications 
7.6. Source transformations and Norton/Thevenin equivalents 
7.7. Node-voltage and mesh-current methods 
7.8. Transformers and ideal transformers 


8. Sinusoidal Steady-State Power Calculations 
8.1. Instantaneous, average, and reactive power 
8.2. rms values and power calculations 
8.3. Complex power 
8.4. Maximum power transfer 


 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
UM, UMD, MSU Mankato, St. Cloud State, Michigan Tech, NDSU, UND. 
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE – VIRGINIA/EVELETH 
 


Course Outline 
 
 


Course 
Title: 


     Linear Electric Circuits with Laboratory            Submitted By: M. 
Threapleton 


Semester Course Prefix and 
Number: 


ENGR 2462 Approval 
Date: 


April  2002 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


April 2002 


 
Number of Credits:         4      Number of Lecture 


Credits: 
3   


Semester(s) Offered: Spring 
Negotiated Class Size:   30 


 
  


Number of Lab Credits:           1     Number of Lab 
Hours: 
Number of Studio/Demonstration/Internship 
Credits: 


2 
 


       
                         
Course Purpose Code: 
 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 
 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 


X 4 - Other college course not considered a part of general education (MNTC) e.g. computer 
     science, health, physical education  


 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course examines linear electric circuits in steady-state and transient conditions, single and polyphase 
systems, transformers, filter design wave analysis, and semiconductor circuits.  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. 
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): ENGR 2461 Circuit Analysis and Lab 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
Career Programs and Transfer Majors Accessing this Course: 
Engineering transfer students in electrical and mechanical engineering. 
 
 
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
 
Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum: 
The student will: 
     1.   perform steady state power calculations. 
     2.   analyze AC power in both single phase and three phase circuits. 
     3.   use transfer functions both as phasers and Laplace Transforms. 
     4.   apply transfer functions to the analysis of Bode diagrams in the analysis of frequency selective  
           circuits. 
     5.   analyze low pass, high pass, bandpass, and bandreject filter circuits. 
     6.   analyze active filter circuits. 
     7.   analyze natural inductance in circuits and transformers. 
     8.  analyze diode and transistor semiconductor circuits. 
     9.   complete an extensive capstone design project in a team environment and submit a professional  
           report. 
     10.  investigate, through simulations, the major analysis results encountered in the lecture sessions. 
     11.  investigate, through hands-on training, the major analysis results encountered in the lecture  
            sessions. 
     12.   design investigations that meet required laboratory standards. 
     13.  prepare professional laboratory reports. 
     14.  design and perform experimental investigation in teams. 
 
Student assessment methods: 
The final grade is determined by grades earned on homework problems, laboratory assignments, periodic 
examinations, a comprehensive design project, and a comprehensive final examination. 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
The students will use Microsoft Office computer software, Graphical Analysis computer software, Mathcad, 
Derive, Mathematica, and computer projection equipment. 
 
Outline of the major course content: 
Sinusoidal steady-state power calculations 
 I.        A.  Real and reactive power 
          B.  The effective (rms) value of a sinusoidal signal 
          C.  Complex power 
          D.  Power calculations 
          E.  Appliance ratings 
          F.  Maximum power transfer 
II.     Balanced three-phase circuits 
          A.  Balanced three-phase voltages 
          B.  Three-phase voltage sources 
          C.  Analysis of the wye-wye circuit 
          D.  Analysis of the wye-delta circuit 
          E.  Analysis of the delta-wye circuit 
          F.  Analysis of the delta-delta circuit 
          G.  Power calculations in balanced three-phase circuits 
III.    Introduction to the Laplace Transform 
          A.  Definition of the Laplace Transform 
          B.  The step function 
          C.  The impulse function 
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          D.  Functional transforms 
          E.  Operational transforms 
          F.  Inverse transforms 
          G.  Poles and zeros of f(s) 


H. Initial- and final-value theorems 
 


IV.   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 
V.    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 with complex poles and zeros 
          H.  The decibel 
VI.   Introduction to frequency selective circuits 
          A.  Low-pass filters 
          B.  High-pass filters 
          C.  Bandpass filters 
          D.  Bandreject filters 
          E.  Bode diagrams and filters 
VII.  Active filter circuits 
          A.  First order filters 
          B.  Scaling 
          C.  Op amp bandpass and bandreject filters 
VIII.  Mutual inductance and transformers 
          A.  The concept of mutual inductance 
          B.  Polarity of mutually induced voltages and the dot convention 
          C.  The linear transformer 
          D.  The ideal transformer 
IX.    Semiconductor  
          A.  Diodes 
          B.  Transistors 
 
 
Additional special information (special fees, directives on hazardous materials, etc.) 
A scientific calculator with exponential and logarithmic capabilities is required for this course.  Engineer’s 
paper will be required for all homework assignments. 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
University of Minnesota; University of Minnesota-Duluth; Minnesota State University, Mankato; St. Cloud 
State University; Michigan Technological University; North Dakota State University; University of North 
Dakota all accept for engineering majors. 
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