UMICH PHYsIcs 240

INTRODUCTION TO UMICH PHYSICS 240

UMICH PHYSICS 240, FORMALLY KNOWN AS PHYSICS 240: ELECTRIC AND MAGNETIC INTERACTIONS, IS A CORNERSTONE
COURSE FOR MANY SCIENCE AND ENGINEERING STUDENTS AT THE UNIVERSITY OF MICHIGAN. THIS COMPREHENSIVE PHYSICS
SEQUENCE DELVES INTO THE FUNDAMENTAL PRINCIPLES OF ELECTROMAGNETISM, A FIELD CRUCIAL FOR UNDERSTANDING A VAST
ARRAY OF MODERN TECHNOLOGIES AND NATURAL PHENOMENA. FROM THE BEHAVIOR OF CHARGED PARTICLES AND ELECTRIC FIELDS
TO THE INTRICATE WORKINGS OF MAGNETIC FIELDS, INDUCTION, AND ELECTROMAGNETIC WAVES, PHYSICS 240 LAYS A ROBUST
THEORETICAL FOUNDATION. THIS ARTICLE WILL PROVIDE AN IN-DEPTH EXPLORATION OF THE COURSE'S KEY CONCEPTS, LEARNING
OBJECTIVES, TYPICAL ACADEMIC JOURNEY, AND VALUABLE RESOURCES AVAILABLE TO STUDENTS NAVIGATING ITS CHALLENGING
YET REWARDING CURRICULUM. WHETHER YOU'RE A PROSPECTIVE STUDENT CURIOUS ABOUT WHAT TO EXPECT OR A CURRENT
STUDENT SEEKING TO DEEPEN YOUR UNDERSTANDING, THIS GUIDE AIMS TO EQUIP YOU WITH THE KNOWLEDGE NECESSARY TO
EXCEL IN UMICH PHYSICS 240.
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UNDERSTANDING THE CorRe CONCEPTS OF UMICH PHYSICS 240

AT ITS HEART, UMICH PHYSICS 240 1S DEDICATED TO UNRAVELING THE MYSTERIES OF ELECTRICITY AND MAGNETISM. THIS
BRANCH OF PHYSICS IS NOT JUST ABOUT ABSTRACT THEORIES, IT'S ABOUT THE FUNDAMENTAL FORCES THAT GOVERN
EVERYTHING FROM THE SMALLEST ATOMS TO THE LARGEST GALAXIES. YOU'LL BEGIN BY EXPLORING ELECTROSTATICS, THE
STUDY OF STATIONARY ELECTRIC CHARGES. THIS INVOLVES UNDERSTANDING CONCEPTS LIKE ELECTRIC CHARGE, CouLoMs’s
|_A\X// ELECTRIC FIELDS GENERATED BY CHARGE DISTRIBUTIONS, AND THE RELATIONSHIP BETWEEN ELECTRIC FIELDS AND ELECTRIC
POTENTIAL. THINK OF IT AS LEARNING THE RULES OF INTERACTION FOR THE TINY BUILDING BLOCKS OF MATTER AND HOW THEY
INFLUENCE THEIR SURROUNDINGS WITHOUT EVEN TOUCHING.

BUILDING UPON ELECTROSTATICS, THE COURSE RAPIDLY TRANSITIONS INTO THE DYNAMIC WORLD OF ELECTRODYNAMICS. THIS IS
WHERE CHARGES ARE IN MOTION, GIVING RISE TO ELECTRIC CURRENTS AND MAGNETIC FIELDS. YoU'LL LEARN HOW MOVING
CHARGES CREATE MAGNETIC FIELDS, HOW THESE FIELDS INTERACT WITH OTHER MOVING CHARGES, AND THE FUNDAMENTAL LAWS
THAT DESCRIBE THESE INTERACTIONS, SUCH AS AMPERE’'S LAW. THE INTERCONNECTEDNESS OF ELECTRICITY AND MAGNETISM IS A
CENTRAL THEME, AND UMICH PHYSICS 240 EMPHASIZES HOW CHANGES IN ONE CAN INDUCE CHANGES IN THE OTHER, A PRINCIPLE
KNOWN AS ELECTROMAGNETIC INDUCTION.

THE COURSE ALSO DELVES INTO THE BEHAVIOR OF MATERIALS IN ELECTRIC AND MAGNETIC FIELDS. THIS INCLUDES
UNDERSTANDING CONCEPTS LIKE CAPACITANCE, INDUCTANCE, AND THE DIELECTRIC PROPERTIES OF MATTER. THESE CONCEPTS ARE
NOT MERELY THEORETICAL CURIOSITIES, THEY ARE THE BUILDING BLOCKS FOR MANY ELECTRONIC COMPONENTS AND DEVICES WE
USE DAILY. BY GRASPING THESE PRINCIPLES, STUDENTS GAIN AN APPRECIATION FOR HOW ENGINEERS DESIGN CIRCUITS, BUILD
MOTORS, AND EVEN DEVELOP SOPHISTICATED MEDICAL IMAGING TECHNOLOGIES.

Key Torics CoVereD IN PHYsICS 240

PHysIcs 240 AT THE UNIVERSITY OF MICHIGAN TYPICALLY COVERS A WIDE SPECTRUM OF ELECTROMAGNETIC PHENOMENA,,
BUILDING FROM FOUNDATIONAL PRINCIPLES TO MORE COMPLEX APPLICATIONS. THE CURRICULUM IS METICULOUSLY STRUCTURED
TO ENSURE A THOROUGH UNDERSTANDING OF EACH INTERCONNECTED TOPIC. STUDENTS CAN EXPECT TO ENGAGE WITH MATERIAL



THAT FORMS THE BEDROCK OF NUMEROUS SCIENTIFIC AND ENGINEERING DISCIPLINES.

ELecTROSTATICS: THE REALM OF STATIC CHARGES

THE INITIAL MODULES OF UMICH PHYSICS 240 FOCUS ON ELECTROSTATICS. THIS INVOLVES UNDERSTANDING THE NATURE OF
ELECTRIC CHARGE, ITS PROPERTIES, AND HOW CHARGES INTERACT. CouLoMs’s LA\X/, THE FUNDAMENTAL LAW DESCRIBING THE
FORCE BETWEEN TWO POINT CHARGES, IS A CRUCIAL STARTING POINT. YoU'LL ALSO EXPLORE THE CONCEPT OF ELECTRIC
FIELDS, WHICH ARE REGIONS OF SPACE WHERE A CHARGED OBJECT EXPERIENCES A FORCE, AND HOW TO CALCULATE THESE FIELDS
FOR VARIOUS CHARGE CONFIGURATIONS, INCLUDING POINT CHARGES, LINE CHARGES, AND CONTINUOUS DISTRIBUTIONS. THE
NOTION OF ELECTRIC POTENTIAL AND POTENTIAL ENERGY IS ALSO INTRODUCED, PROVIDING A SCALAR APPROACH TO
UNDERSTANDING ELECTRIC FORCES.

GAauss’s LAW AND ELEcTRIC FLUX

GAUSS'S LAW IS A PIVOTAL CONCEPT IN ELECTROSTATICS, OFFERING A POWERFUL AND OFTEN SIMPLER WAY TO CALCULATE
ELECTRIC FIELDS FOR SYMMETRICAL CHARGE DISTRIBUTIONS. THIS SECTION OF UMICH PHYSICS 240 EMPHASIZES THE
RELATIONSHIP BETWEEN THE ELECTRIC FLUX THROUGH A CLOSED SURFACE AND THE TOTAL CHARGE ENCLOSED WITHIN THAT
SURFACE. UNDERSTANDING ELECTRIC FLUX IS KEY TO VISUALIZING AND QUANTIFYING THE FLOW OF THE ELECTRIC FIELD, MUCH
LIKE UNDERSTANDING WATER FLOW THROUGH A PIPE. MASTERING GAUSS'S LAW ALLOWS FOR ELEGANT SOLUTIONS TO
PROBLEMS THAT WOULD BE EXCEEDINGLY DIFFICULT USING DIRECT INTEGRATION.

ConpucTors, CAPACITANCE, AND DIELECTRICS

THE BEHAVIOR OF CONDUCTORS IN ELECTROSTATIC FIELDS IS A CRITICAL AREA OF STUDY. YOU'LL LEARN THAT ELECTRIC FIELDS
ARE ZERO INSIDE CONDUCTORS IN EQUILIBRIUM AND THAT EXCESS CHARGE RESIDES ON THE SURFACE. THE CONCEPT OF
CAPACITANCE, WHICH QUANTIFIES A SYSTEM'S ABILITY TO STORE ELECTRIC CHARGE, IS THOROUGHLY EXPLORED. THIS INCLUDES
ANALYZING CAPACITORS OF VARIOUS GEOMETRIES, SUCH AS PARALLEL-PLATE, CYLINDRICAL, AND SPHERICAL CAPACITORS. THE
INTRODUCTION OF DIELECTRIC MATERIALS, SUBSTANCES THAT CAN BE POLARIZED BY AN ELECTRIC FIELD, FURTHER COMPLICATES
AND ENRICHES THE STUDY OF CAPACITANCE, LEADING TO AN UNDERSTANDING OF HOW THESE MATERIALS ENHANCE A
CAPACITOR'S STORAGE CAPACITY.

ELecTrIC CURRENTS AND RESISTANCE

TRANSITIONING FROM STATIC CHARGES, UMICH PHYSICS 240 THEN TACKLES THE BEHAVIOR OF ELECTRIC CURRENTS. THIS
INVOLVES UNDERSTANDING THE FLOW OF CHARGE THROUGH CONDUCTORS AND THE FACTORS THAT INFLUENCE THIS FLOW,
NAMELY RESISTANCE. OHM'S LA\X/, A FUNDAMENTAL RELATIONSHIP BETWEEN VOLTAGE, CURRENT, AND RESISTANCE, IS
INTRODUCED AND APPLIED TO SIMPLE CIRCUITS. CONCEPTS LIKE RESISTIVITY, CONDUCTIVITY, AND POWER DISSIPATION IN
RESISTORS ARE ALSO COVERED, PROVIDING THE ESSENTIAL GROUNDWORK FOR ANALYZING MORE COMPLEX ELECTRICAL CIRCUITS.

MAGNETIC FIELDS AND FORCES

THE COURSE THEN PIVOTS TO THE FASCINATING WORLD OF MAGNETISM. YOU'LL LEARN ABOUT THE ORIGINS OF MAGNETIC
FIELDS, PRIMARILY FROM MOVING ELECTRIC CHARGES (CURRENTS) AND INTRINSIC MAGNETIC MOMENTS OF PARTICLES. BIOT-
SAVART LAW AND AMPERE'S LAW ARE PRESENTED AS THE COUNTERPARTS TO CouLoMe’s LAw AND GAUSS's LAw,
RESPECTIVELY, FOR CALCULATING MAGNETIC FIELDS. THE INTERACTION OF MAGNETIC FIELDS WITH MOVING CHARGES AND
CURRENT-CARRYING WIRES IS INVESTIGATED, LEADING TO THE CONCEPT OF THE MAGNETIC FORCE AND ITS DIRECTION, OFTEN
DETERMINED BY THE RIGHT-HAND RULE.



ELECTROMAGNETIC INDUCTION

ELECTROMAGNETIC INDUCTION IS A CORNERSTONE OF MODERN ELECTRICAL TECHNOLOGY AND A SIGNIFICANT FOCUS OF UMICH
PHYSICS 240. FARADAY'S LAW OF INDUCTION DESCRIBES HOW A CHANGING MAGNETIC FLUX THROUGH A CIRCUIT INDUCES AN
ELECTROMOTIVE FORCE (EMF), WHICH IN TURN DRIVES AN ELECTRIC CURRENT. LENZ'S LAW PROVIDES THE DIRECTION OF THIS
INDUCED CURRENT. THIS SECTION LAYS THE FOUNDATION FOR UNDERSTANDING GENERATORS, TRANSFORMERS, AND MANY OTHER
CRUCIAL ELECTRICAL DEVICES. THE INTERPLAY BETWEEN CHANGING MAGNETIC FIELDS AND INDUCED ELECTRIC FIELDS IS A COMPLEX
BUT VITAL CONCEPT.

MAXWELL'S EQUATIONS AND ELECTROMAGNETIC W AVES

AS THE COURSE PROGRESSES, STUDENTS ARE INTRODUCED TO MAXWELL'S EQUATIONS, A SET OF FOUR FUNDAMENTAL
EQUATIONS THAT ELEGANTLY UNIFY ALL OF CLASSICAL ELECTROMAGNETISM. THESE EQUATIONS DESCRIBE THE BEHAVIOR OF
ELECTRIC AND MAGNETIC FIELDS AND THEIR RELATIONSHIP TO CHARGES AND CURRENTS. FROM MAXWELL'S EQUATIONS, THE
EXISTENCE OF ELECTROMAGNETIC WAVES, SUCH AS LIGHT, RADIO WAVES, AND X‘RAYS/ IS DERIVED. THE PROPERTIES OF THESE
WAVES, INCLUDING THEIR SPEED (THE SPEED OF LIGHT), FREQUENCY, AND WAVELENGTH, ARE EXPLORED, CONNECTING THE
ABSTRACT PRINCIPLES OF ELECTROMAGNETISM TO THE TANGIBLE PHENOMENON OF LIGHT.

THE LEARNING EXPERIENCE IN UMICH PHYSICS 240

THE LEARNING EXPERIENCE IN UMICH PHYSICS 240 IS DESIGNED TO BE RIGOROUS AND ENGAGING. |T TYPICALLY INVOLVES A
COMBINATION OF LECTURES, RECITATION SESSIONS, LABORATORY WORK, AND PROBLEM~SOLVING. LECTURES PROVIDE THE
THEORETICAL FRAMEWORK, INTRODUCING NEW CONCEPTS AND MATHEMATICAL TOOLS. RECITATION SECTIONS OFFER A MORE
INTIMATE SETTING FOR STUDENTS TO WORK THROUGH CHALLENGING PROBLEMS WITH A TEACHING ASSISTANT, ASK QUESTIONS,
AND CLARIFY DOUBTS. THE HANDS-ON EXPERIENCE IN THE LABORATORY IS INVALUABLE, ALLOWING STUDENTS TO
EXPERIMENTALLY VERIFY THE PRINCIPLES DISCUSSED IN LECTURES AND GAIN PRACTICAL SKILLS IN EXPERIMENTAL PHYSICS. THIS
MULTI-FACETED APPROACH ENSURES THAT STUDENTS NOT ONLY UNDERSTAND THE THEORY BUT ALSO DEVELOP AN INTUITION
FOR HOW THESE PHYSICAL LAWS MANIFEST IN THE REAL \WORLD.

THE PROBLEM SETS ARE A CRITICAL COMPONENT OF THE LEARNING PROCESS. PHYSICS 240 PROBLEMS OFTEN REQUIRE A DEEP
UNDERSTANDING OF THE UNDERLYING PRINCIPLES AND THE ABILITY TO APPLY MATHEMATICAL TECHNIQUES TO SOLVE COMPLEX
SCENARIOS. EXPECT TO GRAPPLE WITH CONCEPTUAL QUESTIONS THAT TEST YOUR UNDERSTANDING OF PHYSICAL INTUITION
AND QUANTITATIVE PROBLEMS THAT DEMAND CAREFUL CALCULATION AND LOGICAL REASONING. COLLABORATION WITH PEERS
CAN BE BENEFICIAL FOR PROBLEM-SOLVING, BUT IT IS ESSENTIAL TO ENSURE THAT EACH STUDENT DEVELOPS THEIR OWN
INDEPENDENT UNDERSTANDING AND PROBLEM-SOLVING STRATEGIES.

EXAMS/ INCLUDING MIDTERMS AND A COMPREHENSIVE FINAL EXAM, ARE DESIGNED TO ASSESS A STUDENT'S MASTERY OF THE
MATERIAL. THESE ASSESSMENTS TYPICALLY COVER A BROAD RANGE OF TOPICS AND PROBLEM TYPES, MIRRORING THE
CHALLENGES ENCOUNTERED IN HOMEWORK ASSIGNMENTS AND RECITATION SESSIONS. SUCCESS ON THESE EXAMS HINGES ON
CONSISTENT STUDY HABITS, A THOROUGH GRASP OF THE CONCEPTS, AND THE ABILITY TO APPLY FORMULAS AND PRINCIPLES
EFFECTIVELY UNDER TIMED CONDITIONS.

TIPS FOR SUcCEss IN PHYsIcs 240

NAVIGATING THE COMPLEXITIES OF UMICH PHYSICS 240 REQUIRES A STRATEGIC APPROACH TO LEARNING. CONSISTENT EFFORT
AND A PROACTIVE MINDSET ARE YOUR GREATEST ALLIES. DON'T WAIT UNTIL THE LAST MINUTE TO TACKLE THE MATERIAL,
PHYSICS CONCEPTS BUILD UPON EACH OTHER, AND FALLING BEHIND CAN CREATE A SIGNIFICANT LEARNING DEFICIT.



® ATTEND ALL LECTURES AND RECITATION SESSIONS. EVEN IF THE MATERIAL SEEMS STRAIGHTFORWARD, THE
INSTRUCTOR'S INSIGHTS AND THE TA’S GUIDANCE CAN PROVIDE CRUCIAL CLARIFICATION.

e ACTIVELY ENGAGE DURING LECTURES. DON'T BE AFRAID TO ASK QUESTIONS, EITHER IN PERSON OR THROUGH ONLINE
FORUMS IF PROVIDED.

e FORM STUDY GROUPS. W/ ORKING WITH PEERS CAN HELP YOU SEE PROBLEMS FROM DIFFERENT PERSPECTIVES AND SOLIDIFY
YOUR UNDERSTANDING. HO\X/EVER, ENSURE THAT YOU ARE TRULY COLLABORATING AND NOT JUST COPYING ANSWERS.

L4 PRACTICE, PRACTICE, PRACTICE. THE MORE PROBLEMS YOU SOLVE, THE BETTER YOU WILL BECOME AT RECOGNIZING
PATTERNS, APPLYING FORMULAS, AND DEVELOPING YOUR PROBLEM-SOLVING SKILLS.

e UTILIZE OFFICE HOURS. Y OUR PROFESSOR AND T AS ARE THERE TO HELP. DON'T HESITATE TO VISIT THEM WITH
QUESTIONS, NO MATTER HOW SMALL YOU THINK THEY ARE.

® REVIEW YOUR MISTAKES. W/HEN YOU GET A PROBLEM WRONG, TAKE THE TIME TO UNDERSTAND WHY YOU MADE THE
MISTAKE AND HOW TO AVOID IT IN THE FUTURE.

® MASTER THE MATHEMATICS. PHYSICS 240 RELIES HEAVILY ON CALCULUS. ENSURE YOUR UNDERSTANDING OF
DERIVATIVES, INTEGRALS, AND VECTOR CALCULUS IS SOLID.

® PAY CLOSE ATTENTION TO UNITS AND DIMENSIONS. THIS IS A COMMON SOURCE OF ERRORS AND CAN ALSO SERVE AS A
POWERFUL CHECK ON YOUR ANSWERS.

® VISUALIZE THE PHYSICS. TRY TO CREATE MENTAL MODELS OF THE PHYSICAL SITUATIONS BEING DESCRIBED. THIS CAN
MAKE ABSTRACT CONCEPTS MORE CONCRETE.

REMEMBER, UMICH PHYSICS 240 IS A CHALLENGING COURSE, BUT IT IS DESIGNED TO BE MASTERED. BY ADOPTING EFFECTIVE
STUDY HABITS AND UTILIZING THE AVAILABLE RESOURCES, YOU CAN ACHIEVE A DEEP AND LASTING UNDERSTANDING OF
ELECTROMAGNETISM.

RESOURCES FOR UMICH PHYSICS 240 STUDENTS

THE UNIVERSITY OF MICHIGAN PROVIDES A ROBUST ECOSYSTEM OF RESOURCES TO SUPPORT STUDENTS IN UMICH PHYSICS 240.
RECOGNIZING THE DEMANDING NATURE OF THE COURSE, THE DEPARTMENT AND FACULTY HAVE MADE SIGNIFICANT EFFORTS TO
ENSURE STUDENTS HAVE ACCESS TO THE HELP THEY NEED. LEVERAGING THESE RESOURCES CAN BE THE DIFFERENCE BETWEEN
STRUGGLING AND SUCCEEDING.

PERHAPS THE MOST DIRECT RESOURCE IS THE AVAILABILITY OF YOUR PROFESSOR AND THE TEACHING ASSISTANTS (TAS) THeY
HOLD DEDICATED OFFICE HOURS WHERE YOU CAN ASK QUESTIONS ABOUT LECTURE MATERIAL, HOMEWORK PROBLEMS, OR ANY
OTHER ASPECT OF THE COURSE. | HESE ONE-ON-ONE INTERACTIONS CAN BE INCREDIBLY VALUABLE FOR CLARIFYING COMPLEX
CONCEPTS AND RECEIVING PERSONALIZED FEEDBACK. DON'T UNDERESTIMATE THE POWER OF A BRIEF CONVERSATION DURING OFFICE
HOURS TO UNLOCK A DIFFICULT PROBLEM OR A CONFUSING TOPIC.

THE RECITATION SESSIONS ARE ANOTHER CRUCIAL RESOURCE. THESE SMALLER GROUP SETTINGS ARE SPECIFICALLY DESIGNED FOR
PROBLEM-SOLVING AND DISCUSSION. TAS WILL GUIDE YOU THROUGH EXAMPLE PROBLEMS, ALLOWING YOU TO PRACTICE
APPLYING THE CONCEPTS LEARNED IN LECTURES. IT'S ALSO A SAFE SPACE TO ASK QUESTIONS THAT YOU MIGHT FEEL HESITANT
TO POSE IN A LARGER LECTURE HALL.

THE LABORATORY COMPONENT OF PHYSICS 240 OFFERS A UNIQUE LEARNING OPPORTUNITY. THESE SESSIONS ALLOW YOU TO
GET HANDS-ON EXPERIENCE WITH ELECTRICAL AND MAGNETIC PHENOMENA. BY DESIGNING EXPERIMENTS, COLLECTING DATA, AND
ANALYZING RESULTS, YOU GAIN A PRACTICAL UNDERSTANDING OF THE THEORETICAL PRINCIPLES. THE LAB MANUAL AND THE
GUIDANCE OF LAB INSTRUCTORS ARE ESSENTIAL FOR SUCCESS IN THIS PART OF THE COURSE.



BEYOND DIRECT INSTRUCTOR SUPPORT, THE UNIVERSITY OFTEN PROVIDES ADDITIONAL ACADEMIC RESOURCES. THIS CAN INCLUDE
PEER TUTORING SERVICES, ACADEMIC SUCCESS CENTERS, AND ONLINE LEARNING PLATFORMS THAT MAY HOST SUPPLEMENTARY
MATERIALS, PRACTICE QUIZZES, OR DISCUSSION FORUMS. CHECKING THE OFFICIAL PHYSICS DEPARTMENT WEBSITE FOR UMICH
PHYSICS 240 WILL USUALLY PROVIDE A COMPREHENSIVE LIST OF AVAILABLE RESOURCES, INCLUDING RECOMMENDED
TEXTBOOKS, ONLINE HOMEWORK SYSTEMS, AND ANY DEPARTMENTAL SUPPORT INITIATIVES.

FINALLY, YOUR CLASSMATES ARE AN INVALUABLE RESOURCE. FORM STUDY GROUPS TO WORK THROUGH PROBLEMS TOGETHER,
DISCUSS CONCEPTS, AND QUIZ EACH OTHER. EXPLAINING A CONCEPT TO SOMEONE ELSE IS ONE OF THE MOST EFFECTIVE WAYS
TO SOLIDIFY YOUR OWN UNDERSTANDING. W/ HEN COLLABORATING, ENSURE EVERYONE IS CONTRIBUTING AND THAT THE GOAL IS
MUTUAL LEARNING, NOT JUST GETTING ANS\WERS.

FAQ

Q: WHAT ARE THE PREREQUISITES FOR TAKING UMICH PHYSICS 240?

A: TYPICALLY, UMICH PHYSICS 240 REQUIRES SUCCESSFUL COMPLETION OF A CALCULUS-BASED INTRODUCTORY PHYSICS
SEQUENCE, SUCH AS PHYsIcs 140 AND 160 AT THE UNIVERSITY OF MICHIGAN, ALONG WITH A STRONG FOUNDATION IN
DIFFERENTIAL AND INTEGRAL CALCULUS (TYPICALLY THROUGH MATH 115 AnD 116 OR EQUIVALENT).

Q: Is UMICH PHYSICS 240 A DIFFICULT COURSE?

A: PHysics 240 IS WIDELY CONSIDERED A CHALLENGING BUT REWARDING COURSE. |T COVERS COMPLEX CONCEPTS IN
ELECTROMAGNETISM AND REQUIRES STRONG ANALYTICAL AND PROBLEM-SOLVING SKILLS, OFTEN INVOLVING ADVANCED
cALcULUS. CONSISTENT STUDY AND ACTIVE ENGAGEMENT ARE KEY TO SUCCESS.

Q: WHAT IS THE TYPICAL GRADING BREAKDOWN FOR UMICH PHYSICS 2407

A: THE GRADING BREAKDOWN CAN VARY SLIGHTLY SEMESTER TO SEMESTER, BUT IT GENERALLY INCLUDES COMPONENTS SUCH AS
HOMEWORK ASSIGNMENTS, QUIZZES, LABORATORY WORK, MIDTERM EXAMS, AND A FINAL EXAM. THE WEIGHTING OF EACH
COMPONENT WILL BE DETAILED IN THE COURSE SYLLABUS.

Q: WHAT ARE THE MAIN TOPICS COVERED IN UMICH PHYSICS 240?

A: THE MAIN TOPICS INCLUDE ELECTROSTATICS (ELECTRIC CHARGE, FIELDS, POTENTIAL), GAUSS'S LAW, CONDUCTORS,
CAPACITANCE, ELECTRIC CURRENTS, RESISTANCE, OHM'S LAW, MAGNETIC FIELDS, MAGNETIC FORCES, AMPERE'S LAW,
ELECTROMAGNETIC INDUCTION, FARADAY'S LAW, LENZ'S LAW, MAXWELL'S EQUATIONS, AND ELECTROMAGNETIC WAVES.

Q: ARE THERE OPPORTUNITIES FOR EXTRA HELP IN UMICH PHYSICS 240?

A: YES/ THE UNIVERSITY OF MICHIGAN PROVIDES SEVERAL AVENUES FOR EXTRA HELP, INCLUDING PROFESSOR OFFICE HOURS, TA
OFFICE HOURS, RECITATION SESSIONS, AND POTENTIALLY PEER TUTORING SERVICES OR ACADEMIC SUPPORT CENTERS.

Q: WHAT IS THE RELATIONSHIP BETWEEN PHYSICS 240 AND OTHER PHYSICS COURSES
AT UMIcH?

A: PHYsICS 240 IS TYPICALLY THE SECOND COURSE IN THE CALCULUS-BASED INTRODUCTORY PHYSICS SEQUENCE AT UMICH,
FOLLOWING PHYsIcs 140/ 160 (MecHANICS AND THERMAL PHYSICS). |T SERVES AS A PREREQUISITE FOR MORE ADV ANCED
PHYSICS AND ENGINEERING COURSES THAT INVOLVE ELECTROMAGNETISM, SUCH AS THOSE IN ELECTRICAL ENGINEERING, APPLIED
PHYSICS, AND QUANTUM MECHANICS.



Q: How IMPORTANT ARE THE LABS IN UMICH PHYSICS 240

A: THE LABORATORY COMPONENT IS VERY IMPORTANT IN UMICH PHYSICS 240. LABS PROVIDE HANDS-ON EXPERIENCE TO
REINFORCE THEORETICAL CONCEPTS, DEVELOP EXPERIMENTAL SKILLS, AND OFTEN CONTRIBUTE SIGNIFICANTLY TO THE OVERALL
COURSE GRADE.

Q: CAN | USE ONLINE RESOURCES TO SUPPLEMENT MY LEARNING IN UMICH PHYSICS 240°?

A: WHILE OFFICIAL COURSE MATERIALS AND INSTRUCTOR-PROVIDED RESOURCES SHOULD BE PRIORITIZED, CAREFULLY SELECTED
ONLINE RESOURCES CAN SUPPLEMENT YOUR LEARNING. REPUTABLE EDUCATIONAL WEBSITES OR VIDEOS EXPLAINING
ELECTROMAGNETIC CONCEPTS CAN BE HELPFUL, BUT ALWAYS ENSURE THEY ALIGN WITH THE COURSE’S CURRICULUM AND RIGOR.
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