	CIRCUIT ANALYSIS
	MESSIAH COLLEGE
	SPRING 2012

Catalogue Course #: 	ENGR 262				Credit: 	4 hours

Prerequisite: 		Calculus I 	(MAT 111)

Class Sessions:	Lecture/Disc. section 01 	MWF 8:00-9:00 am 		Frey 250
			Lecture/Disc. section 02 	MWF 9:10-10:10 am		Frey 250
			Lab section 01			T 2:05-5:15 pm		Frey 266
			Lab section 02			R 2:05-5:15 pm		Frey 266
						
Instructor:		Dr. Harold R. Underwood 
			Associate Professor of Engineering
			225 Frey Hall	/ Phone: x7125 / Email: Hunderw@messiah.edu
			Office Hours: M 10:20-11:30 am, WF 1-2 pm, TR 10:30–12 Noon, 
or by appointment.

Electrical Lab Manager: 	Paul Myers, 228 Frey Hall, Ph: x7225, PMyers@messiah.edu
Circuits HW Assistant:	Jordan Wiker, 345 Frey Hall, Hours: TR 7-8:30 PM						           
Description:	
This engineering core course addresses basic circuits for analysis, design and test purposes.  It reveals how to approach more involved circuits by simplification and application of key physical laws.  Topics include: quantifying circuit variables, modeling circuit elements and applying Kirchhoff’s Laws; analyzing circuits by the node-voltage and mesh-current methods;  simplifying circuits by reducing element combinations, applying source transformation and superposition; reducing a circuit to its Thevenin or Norton equivalent so as to find the maximum power transferable to a load; modeling the “op amp” device and using it in a practical amplifier circuit; expressing the natural and step responses of RL, RC and RLC circuits;  extending circuit principles to the AC sinusoidal steady state with phasors including complex impedance and power considerations (time permitting).  This course deals primarily with linear DC circuits, and addresses AC circuits toward the end of the semester.  For circuit simulation related to analysis and/or design, Multisim will be introduced in the lab.  The text provides practical perspective by highlighting specific issues such as electrical safety for the human body, designing a resistive network as a heater, evaluating the impact of resistor tolerance variations, measuring mechanical strain, designing a proximity switch, the timing of light flasher circuitry, and considerations for the usage of AC electric power.  The concepts and circuit analysis methods addressed in this course prove essential to basic design and troubleshooting of all electrical networks and systems.

Americans with Disabilities Act (ADA):
Messiah College welcomes students with disabilities. If you have a disability that falls within ADA guidelines, and wish to discuss necessary academic accommodations for this course, please inform your instructor as soon as possible.  Disability accommodations must be pre-approved and documented through the Office of Disability Services (HOFF 101 / x5382).
Course Objectives:
1.  Students will be able to define and distinguish basic circuit terminology, recognize and properly represent electrical elements with their connections in a circuit diagram, and apply basic analysis tools (i.e., math equations, calculations, simulation, etc.) to find circuit quantities of interest, describing them with proper symbols and units.  
2.  Students will be able to safely and effectively employ basic electrical equipment such as the multi-meter, power supply, signal generator, oscilloscope to:  a) accurately measure and/or display electrical quantities in either a DC or AC circuit, and b) test, troubleshoot and validate the construction of an original circuit using individual components on a proto-board.   
3.  The student will be able to identify the role for each aspect of circuit design, create a circuit that meets a set of specifications, either as given by the instructor or self-defined, and write a clear, organized report on experimental and/or design activity.  

Text: Electric Circuits 9/e, James W. Nilsson and Susan A. Riedel, Pearson Prentice Hall, 2011.

Lab Manual:
A First Lab in Circuits and Electronics, Yannis Tsividis, John Wiley & Sons, 2002.  

Lab Work (format, policies and schedule):  A handout distributed in lab, also accessible online, describes the nature of lab work, including the format of lab reports, types of assessment, and due dates.  Lab work is worth 25% of the overall course credit.  Note that an initial practice quiz administered via Sakai will be completed during the first lab period, on Tsividis pages 1-18.    

Homework and Group Bonus Point Policies:
Assignments from Nilsson and Riedel (N&R) are due as shown on the course schedule, unless otherwise specified by instructor.  Unexcused, late homework will be penalized at 10 % per day.  Once homework has been returned to the class for on a given assignment, no late student papers will be accepted afterwards for credit on that assignment.  Although one original homework paper per student will be expected on the due date, each student will be assigned to a group for collaboration on homework, with the incentive of bonus points for group competency.  Groups with ALL members who earn 90% or more (e.g., ≥ 27/30 or ≥ 23/25) of the total points available on the assignment, will receive a BONUS of +10% (e.g., +3 points or +2 points).  Groups with ALL members who score above 80% (e.g., ≥ 24/30 or ≥ 20/25), will receive a BONUS of +5% (e.g., + 1 point).  A -1 point PENALTY applies for any of the following conditions:  a) multiple pages submitted unstapled (please staple pages in the upper left corner!), b) fringes of spiral bound notebook paper not removed (please remove fringes before submitting!), c) group number assignment missing from paper (please clearly mark your group number near your name on submitted homework!).  No bonus points will be awarded for late submitted homework.

Reading Terminology Quizzes (RTQ#1-7):
Students will take 7 short (5-6 minute) quizzes via Sakai to check their understanding of key terms, as defined in the reading of individual or combined chapters in the textbook, as assigned.  Each matching quiz must be completed before the date indicated in the course schedule below.  Your professor expects you to complete each quiz by the deadline at the time and place of your convenience where Sakai is accessible, with a closed book, no notes, and no assistance given to or received from other students in the class.   Any cheating that is discovered will be penalized.     
Class Participation (class involvement-2/3 and SEH reaction essay-1/3):
Students will be expected to attend class regularly, participate in any group and/or active learning exercises, and contribute to discussion constructively with any questions, comments or insights as appropriate during classes.  Each student will write a one-page reaction essay, with one paragraph each on two presentations at the SEH Symposium.  One or both of these paragraphs should explain how a circuit concept plays a role in the project.  Absences from class by a student beyond 3 unexcused will be penalized at -10% per period missed.  

Messiah College Policy on Academic Integrity:
Messiah College policy states that “Personal integrity is a behavioral expectation for all members of the Messiah College community: administration, faculty, staff and students.”  Examples of activities that violate community standards of academic integrity include: plagiarizing, cheating, fabricating, facilitating academic dishonesty, perpetrating computer offenses, pursuing unfair advantages, and employing exclusive or discriminatory language.   For a more detailed description of such activities, further definition of policies, and specific penalties for violation, please refer to the Academic Integrity Policy section of the Messiah College Student Handbook.      

Evaluation:  
Each student will be graded on homework assignments, lab work (see Lab Introduction, Policies and Schedule), class participation (i.e., attendance, group/active learning exercises, discussion, reaction essay), reading terminology quizzes via Sakai, four in-class tests and a final exam.  Credit on each assignment and overall in the course will be accessible on Sakai. 

Distribution of credit:	Homework (14 assignments)			23%
				Lab Work (see lab handout)			25%
				Reading Term Quizzes (7@1% each)		  7%
Class Participation				  3%
				Tests	(4@7% each)				28%
				Final Exam                                                     14%
							          		          100%	
		
Grade Scale:		A   93-100%	   B   83-86%	   C   73-76%	   D   60-66%						A-  90-92%	   B-  80-82%	   C-  70-72%	   F    0-59%
			B+  87-89%	   C+  77-79%	   D+  67-69%

Course Schedule:  The due dates of all assignments, tests, and quizzes are subject to change at the instructor's discretion based on time limitations and actual pace of the class.
										Assigned
Date	Chptr /	Lecture Topic					         	Reading, Quiz/Test or HW
									Acquire Text & Lab Manual
1/30 M	   1	Course Introduction/Syllabus/Overview		Read Lab Manual pp. 1-18
2/1 W	   1	Basic Circuit Quantities and the Ideal Element	Read N&R Chapter 1
2/3 F	   2	Circuit Elements: Voltage & Current Sources;	Submit HW Partner Pref’s
			Electrical Resistance (R): Ohm’s Law	Read N&R Chapter 2

2/6 M     2	Kirchhoff’s Laws (KVL & KCL)			RTQ #1 (N&R Ch 1-2)	
2/8 W	  2	Analyzing Circuits with Dependent Sources		HW (N&R) Ch 1 due
2/10 F	 2/3	Finish & Review Ch 1-2 topics / Begin Ch 3:	HW (N&R) Ch 2 due
			Series or Parallel Resistor Combinations	Read N&R Chapter 3		

2/13 M	  1-2/3	Take Test #1 (N&R Ch 1-2) / Ch 3 continued	Test #1 (N&R Ch 1-2)
2/15 W	    3	Voltage & Current Division				RTQ #2 (N&R Ch 3)
2/17 F	    4	Circuit Terms; Node-Voltage Method (NVM)	HW (N&R) Ch 3 due  

2/20 M	    4	Node-Voltage Method with Dependent Sources	Read N&R Chapter 4
2/22 W	    4	Mesh-Current Method (MCM)			RTQ #3 (N&R Ch 4)
2/24 F	    4	Source Transformation & Superposition		HW (N&R) Ch 4a due

2/27 M    4	Finding Thevenin & Norton Equivalents;		HW (N&R) Ch 4b due
			Maximum Power Transfer
2/29  W    4	Finish & Review Ch 3-4 topics			
3/2  F	3-4/5	Take Test #2 (N&R Ch 3-4) / Intro to Op Amp	Test #2 (N&R Ch 3-4)

3/5 M	    5	The Op Amp and its Terminals			Read N&R Ch 5a										HW (S&K Ch7d)
3/7 W	    5	Inverting & Summing Amplifier Circuits		Read N&R Ch 5b	 
3/9 F	    5	Non-inverting Amplifier Circuits			RTQ #4 (N&R Ch 5)

3/12-20 **** 	Spring Break!! ************************************************
		
3/19 M	    5	Difference-Amplifier Circuits				
3/21 W	    5	A Realistic Op Amp Model & 			HW (N&R) Ch 5a
			Multiple Op Amp Circuits
3/23 F	   5/6a	Finish & Review Ch 5 topics /  			HW (N&R) Ch 5b
		       	Behavior of Inductor (L) and Capacitor (C) 		

3/26 M	   5/6a	Take Test #3 (N&R Ch 5) / Multiple L or C 		Test #3 (N&R Ch 5)
3/28 W     7	Natural Response of RL Circuits			Read (N&R) Ch 6a & 7								
3/30 F      7	Natural Response of & RC Circuits

4/2 M	    7	Step Response of RL & RC Circuits			RTQ #5 (N&R Ch 6a-7)
4/4 W	    7	The Integrating Amplifier				HW (N&R) Ch 6a			
4/6-9 **** Easter Break!! **************************************************
4/11 W	6a-7/8	Review Ch 6a-7 topics / Parallel RLC Circuit	HW (N&R) Ch 7
4/13 F 6a-7/8 	Take Test #4 (N&R Ch 6a-7) / RLC Circuit		Test #4 (N&R Ch 6a-7)
									Read (N&R) Ch 8
4/16 M	    8	Step Response of Parallel RLC Circuit		RTQ #6 (N&R Ch 8)
4/18 W	    9	Natural & Step Response of Series RLC Circuit	HW (N&R) Ch 8a due		 
4/20 F	    9	The Sinusoidal Source, Response & the Phasor 	HW (N&R) Ch 8b due
									Read (N&R) Ch 9										
4/23 M	    9	Passive Circuit Elements and Kirchhoff’s Laws	RTQ #7 (N&R Ch 9)
			in the Frequency Domain of AC Circuits	
4/25 W	    9	Circuit Simplification for AC				HW (N&R) Ch 9a	
4/27 F	    *	MEB Student Scholars Expo Day: NO CLASS	* Reaction Essay			

4/30 M	    9	NVM & MCM for AC;  Wrap-up & Review		HW (N&R) Ch 9b due
									
		FINAL EXAM (N&R Ch 8, 9)			Final Exam (N&R Ch 8-9)			
5/3 R		4 – 6 pm			Section 01 (MWF 8—9 am) 			F250
5/4 F		8 – 10 am			Section 02 (MWF 9:10 – 10:10 am)		F250

Spring 2012
Circuit Analysis (ENGR 262) Homework
from Nilsson & Riedel’s Electric Circuits
	Due Date
	Chapter
	Problem #s
	 Comments
	 Points

	W 2/8
	1
	1.11; 1.12; 1.14b,d; 1.17; 1.19 

	Parts b,d of 1.14 only
1.11) i=20A; Δt=2 min
	5@5each 
=25 total

	F 2/10
	2
	2.2; 2.4; 2.19(let vs=100V); 2.23(let i5Ω = 5A); 2.28; 2.36* 
	*Optional extra credit prob. for insurance only 
	5@5each
=25 total

	F 2/17
	3
	3.7 both parts, circuit (a)&(c)only; 3.11;
3.13; 3.16; 3.25; 3.66*or 3.74* 
	3.11) let is = 3A
*extra credit for insurance
	5@5each
=25 total

	F 2/24
	4a
	4.7; 4.9; 4.18; 4.33; 4.45; 4.48 

	
	6@5each
=30 total

	M 2/27
	4b
	4.59; 4.62; 4.63 (vs=12V); 4.66 (is=5A); 4.81; 4.91; 4.104* or 4.108*
	*one extra credit problem for insurance only
	6@5each
=30 total

	W 3/21
	5a
	5.4; 5.6; 5.7; 5.12; 5.15
5.7*modify circuit to get -10 < vo < +10
	*extra credit problem for insurance only
	5@5each
=25 total

	F 3/23
	5b
	5.23(let Ra = 2 kΩ); 5.27; 5.34; 5.42; 5.50* 
	*extra credit problem for insurance only
	4@5each
=20 total

	W 4/4
	6a
	6.3; 6.4; 6.18; 6.20; 6.26;
6.23* or 6.51*
	*extra credit problem for insurance only
	5@5each
=25 total

	W 4/11
	7
	7.1; 7.3; 7.21; 7.52; 7.92; 7.106* 
	*extra credit problem for insurance only
	5@5each
=25 total

	W 4/18
	8a
	8.1; 8.7; 8.16; 8.21; 8.37 

	8.21) find Rth to the right of node b by the “test voltge & current” method
	5@5each
=25 total

	F 4/20
	8b
	8.39; 8.44; 8.45; 8.47; 8.50; 8.63*
	*extra credit problem for insurance only
	5@5each
=25 total

	W 4/25
	9a
	9.4; 9.11(parts b & d only); 9.16; 9.28; 9.29 
	
	5@5each
=25 total

	M 4/30
	9b
	9.12; 9.25; 9.44; 9.55; 9.61; 
9.87* or 9.90* 
	*one extra credit problem for insurance only
	5@5each
=25 total



Key:  Problems at the end of each chapter in Nilsson & Riedel (N&R) are labeled in the format PX.YY where X stands for the chapter # and YY for the problem #.  Note that answers to selected odd problems for N&R Chapters 1-9 appear on pages 765-772, for your reference.  However, do not rely on these answers too heavily; you must show necessary intermediate steps on each problem to develop your own understanding, and to earn partial or full credit. 
