UH PHYSICS LAB

THE ULTIMATE GUIDE TO Your UH PHYsIcs LA EXPERIENCE

UH PHYSICS LAB EXPERIENCES ARE PIVOTAL FOR STUDENTS DELVING INTO THE FUNDAMENTAL PRINCIPLES OF THE UNIVERSE.
W/HETHER YOU'RE A FRESHMAN JUST BEGINNING YOUR SCIENTIFIC JOURNEY OR AN ADVANCED STUDENT TACKLING COMPLEX
EXPERIMENTAL SETUPS, UNDERSTANDING THE INS AND OUTS OF THE PHYSICS LABORATORY IS CRUCIAL FOR ACADEMIC SUCCESS
AND A DEEPER COMPREHENSION OF THEORETICAL CONCEPTS. THIS COMPREHENSIVE GUIDE WILL NAVIGATE YOU THROUGH THE
ESSENTIAL ASPECTS OF A TYPICAL UH PHYSICS LAB, FROM SAFETY PROTOCOLS AND EQUIPMENT FAMILIARIZATION TO
EXPERIMENTAL DESIGN AND DATA ANALYSIS. WE'LL EXPLORE THE COMMON TYPES OF EXPERIMENTS YOU MIGHT ENCOUNTER AND
OFFER PRACTICAL TIPS TO HELP YOU EXCEL. PREPARE TO TRANSFORM ABSTRACT PHYSICS THEORIES INTO TANGIBLE,
OBSERVABLE PHENOMENA RIGHT BEFORE YOUR EYES, SOLIDIFYING YOUR GRASP ON MECHANICS, ELECTRICITY, MAGNETISM, OPTICS,
AND MORE.
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UNDERSTANDING THE UH PHYSICS LAB ENVIRONMENT

THE UH PHYSICS LAB IS MORE THAN JUST A ROOM FILLED WITH EQUIPMENT, IT'S A DYNAMIC SPACE DESIGNED TO FOSTER HANDS-
ON LEARNING AND CRITICAL THINKING. HERE, THE ABSTRACT EQUATIONS YOU ENCOUNTER IN LECTURES COME ALIVE, ALLOWING
YOU TO INTERACT WITH PHYSICAL FORCES, MEASURE OBSERVABLE QUANTITIES, AND DIRECTLY WITNESS THE LAWS OF PHYSICS
IN ACTION. THE ENVIRONMENT IS GEARED TOWARDS PROMOTING INQUIRY-BASED LEARNING, WHERE STUDENTS ARE ENCOURAGED
TO QUESTION, HYPOTHESIZE, AND TEST THEIR UNDERSTANDING THROUGH EMPIRICAL EVIDENCE. EXPECT A COLLABORATIVE
ATMOSPHERE, OFTEN WORKING IN SMALL GROUPS TO TACKLE EXPERIMENTAL CHALLENGES, MIRRORING THE COLLABORATIVE
NATURE OF SCIENTIFIC RESEARCH IN THE REAL \WORLD.

AT THE UNIVERSITY OF HOUSTON, PHYSICS LABS ARE METICULOUSLY CURATED TO ALIGN WITH THE CURRICULUM. THIS MEANS
THAT THE EXPERIMENTS YOU'LL PERFORM ARE DIRECTLY LINKED TO THE THEORETICAL CONCEPTS BEING TAUGHT IN YOUR PHYSICS
COURSES. For INSTANCE, AFTER LEARNING ABOUT NEWTON'S LAWS OF MOTION, YOU MIGHT FIND YOURSELF IN THE LAB
MEASURING FORCES, ACCELERATIONS, AND MASSES TO VERIFY THESE VERY LAWS. THIS SYNERGY BETWEEN THEORY AND
PRACTICE IS FUNDAMENTAL TO A ROBUST PHYSICS EDUCATION, HELPING TO BRIDGE THE GAP BETWEEN UNDERSTANDING A
CONCEPT AND BEING ABLE TO APPLY IT IN A PRACTICAL, MEASURABLE WAY. THE LAB SERVES AS A CRUCIAL TESTING GROUND
FOR YOUR COMPREHENSION.

ESsSeENTIAL SAFETY ProTOCOLS IN THE PHYSICS LAB

SAFETY IS PARAMOUNT IN ANY LABORATORY SETTING, AND THE UH PHYSICS LAB IS NO EXCEPTION. BEFORE YOU EVEN TOUCH A
PIECE OF EQUIPMENT, IT'S IMPERATIVE TO FAMILIARIZE YOURSELF WITH ALL THE SAFETY GUIDELINES PROVIDED BY YOUR
INSTRUCTOR AND THE UNIVERSITY. THESE PROTOCOLS ARE NOT MERELY SUGGESTIONS; THEY ARE CRUCIAL FOR PREVENTING
ACCIDENTS AND ENSURING A PRODUCTIVE LEARNING ENVIRONMENT FOR EVERYONE. UNDERSTANDING AND ADHERING TO THESE
RULES WILL PROTECT YOU, YOUR FELLOW STUDENTS, AND THE EXPENSIVE EQUIPMENT YOU'LL BE USING. NEVER UNDERESTIMATE
THE IMPORTANCE OF A SAFETY BRIEFING.



KEY SAFETY MEASURES TYPICALLY INCLUDE WEARING APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT (PPE)/ SUCH AS SAFETY
GLASSES, AT ALL TIMES. EVEN WHEN THE EXPERIMENT DOESN'T SEEM INHERENTLY DANGEROUS, EYE PROTECTION IS A NON-
NEGOTIABLE RULE IN A PHYSICS LAB. YOU'LL ALSO LEARN ABOUT THE PROPER HANDLING OF ELECTRICAL EQUIPMENT, ENSURING
CIRCUITS ARE CORRECTLY WIRED TO AVOID SHOCKS AND SHORT CIRCUITS. UNDERSTANDING THE LOCATION OF EMERGENCY
EXITS, FIRE EXTINGUISHERS, AND FIRST-AID KITS IS ALSO PART OF YOUR SAFETY TRAINING. ALWAYS BE AWARE OF YOUR
SURROUNDINGS AND REPORT ANY SPILLS, BROKEN GLASS\W ARE, OR MALFUNCTIONING EQUIPMENT IMMEDIATELY TO YOUR LAB
INSTRUCTOR.

GENERAL LABORATORY CONDUCT

BEYOND SPECIFIC SAFETY EQUIPMENT, GENERAL CONDUCT IN THE LAB PLAYS A VITAL ROLE. THIS INCLUDES MAINTAINING A CLEAN
AND ORGANIZED WORKSPACE, WHICH NOT ONLY PREVENTS ACCIDENTS BUT ALSO AIDS IN EFFICIENT EXPERIMENTAL SETUP AND
DATA COLLECTION. HORSEPLAY, RUNNING, OR ANY DISRUPTIVE BEHAVIOR IS STRICTLY PROHIBITED. FOOD AND DRINKS ARE
TYPICALLY NOT ALLOWED IN THE LAB AREA TO PREVENT CONTAMINATION OF EXPERIMENTS AND TO AVOID ACCIDENTAL
INGESTION OF HAZARDOUS MATERIALS. TREAT ALL EQUIPMENT WITH RESPECT, THESE ARE PRECISION INSTRUMENTS THAT
REQUIRE CAREFUL HANDLING.

ELECTRICAL SAFETY PRECAUTIONS

ELECTRICAL EXPERIMENTS ARE COMMON IN PHYSICS, AND WITH THEM COMES THE NEED FOR STRICT ADHERENCE TO ELECTRICAL
SAFETY. ALWAYS DOUBLE-CHECK YOUR CIRCUIT DIAGRAMS BEFORE CONNECTING ANY POWER SOURCE. ENSURE THAT WIRES ARE
PROPERLY INSULATED AND CONNECTIONS ARE SECURE. NEVER TOUCH EXPOSED WIRES OR TERMINALS WHEN A CIRCUIT IS
ENERGIZED. IF YOU ARE UNSURE ABOUT ANY ASPECT OF AN ELECTRICAL SETUP, ALWAYS ASK YOUR INSTRUCTOR FOR
CLARIFICATION BEFORE PROCEEDING. UNDERSTANDING VOLTAGE AND CURRENT RATINGS FOR COMPONENTS IS ALSO CRUCIAL TO
AVOID DAMAGING EQUIPMENT OR CAUSING A HAZARD.

GETTING TO KNow YOUR PHYSICS LAB EQUIPMENT

THE ARRAY OF TOOLS AND INSTRUMENTS IN A UH PHYSICS LAB CAN INITIALLY SEEM DAUNTING, BUT EACH PIECE OF EQUIPMENT
SERVES A SPECIFIC PURPOSE IN HELPING YOU MEASURE AND UNDERSTAND PHYSICAL PHENOMENA. FAMILIARIZING YOURSELF WITH
THESE TOOLS IS A CRITICAL STEP TOWARDS CONDUCTING SUCCESSFUL EXPERIMENTS. T AKE THE TIME TO UNDERSTAND WHAT
EACH INSTRUMENT DOES, HOW TO OPERATE IT CORRECTLY, AND WHAT ITS LIMITATIONS ARE. THIS KNOWLEDGE WILL EMPOWER
YOU TO DESIGN AND EXECUTE EXPERIMENTS WITH CONFIDENCE.

YOU'LL LIKELY ENCOUNTER A VARIETY OF MEASURING DEVICES. FOR MECHANICS EXPERIMENTS, EXPECT TO USE RULERS, METER
STICKS, STOPWATCHES, SPRING SCALES, AND DYNAMICS CARTS. FOR ELECTRICITY AND MAGNETISM, OSCILLOSCORPES,
MULTIMETERS, POWER SUPPLIES, AND VARIOUS TYPES OF RESISTORS, CAPACITORS, AND INDUCTORS WILL BE COMMON. OPTICS
LABS WILL INTRODUCE YOU TO LENSES, MIRRORS, PRISMS, LASERS, AND PHOTOGATES. (UNDERSTANDING THE UNITS OF
MEASUREMENT EACH INSTRUMENT PROVIDES AND ITS PRECISION WILL BE ESSENTIAL FOR ACCURATE DATA COLLECTION.

MEASURING INSTRUMENTS AND THEIR USES

LET’S DELVE DEEPER INTO SOME COMMON MEASURING INSTRUMENTS. A STOPWATCH, FOR INSTANCE, IS USED TO MEASURE TIME
INTERVALS, CRUCIAL FOR CALCULATING VELOCITY AND ACCELERATION. A MULTIMETER IS A VERSATILE TOOL THAT CAN
MEASURE VOLTAGE, CURRENT, AND RESISTANCE, FUNDAMENTAL FOR UNDERSTANDING ELECTRICAL CIRCUITS. AN OSCILLOSCOPE IS
A MORE ADVANCED INSTRUMENT THAT DISPLAYS VOLTAGE AS A FUNCTION OF TIME, ALLOWING YOU TO VISUALIZE WAVE
FORMS AND ANALYZE AC CIRCUITS. LEARNING TO READ THESE INSTRUMENTS ACCURATELY, INCLUDING UNDERSTANDING
SIGNIFICANT FIGURES AND POTENTIAL SOURCES OF ERROR, IS A CORE SKILL DEVELOPED IN THE LAB.



CoMMON EXPERIMENTAL APPARATUS

BEYOND SIMPLE MEASURING TOOLS, YOU'LL ALSO WORK WITH MORE COMPLEX APPARATUS. FOR EXAMPLE, AN INCLINED PLANE
MIGHT BE USED TO STUDY FRICTION AND ACCELERATION DUE TO GRAVITY. A GALVANOMETER COULD BE USED TO DETECT SMALL
ELECTRIC CURRENTS. A RIPPLE TANK IS A FANTASTIC TOOL FOR VISUALIZING WAVE PHENOMENA LIKE REFLECTION, REFRACTION,
AND INTERFERENCE. EACH APPARATUS IS DESIGNED TO ISOLATE AND ALLOW YOU TO STUDY SPECIFIC PHYSICAL PRINCIPLES.
BEFORE STARTING AN EXPERIMENT, ALWAYS READ THE DESCRIPTION OF THE APPARATUS AND UNDERSTAND ITS ROLE IN THE
EXPERIMENT.

THE SCIENTIFIC METHOD IN ACTION: DESIGNING EXPERIMENTS

THE PHYSICS LAB IS A LIVING EMBODIMENT OF THE SCIENTIFIC METHOD. |T'S WHERE YOU MOVE BEYOND PASSIVE LEARNING AND
ACTIVELY ENGAGE IN THE PROCESS OF SCIENTIFIC INQUIRY. THIS INVOLVES FORMULATING A HYPOTHESIS, DESIGNING AN
EXPERIMENT TO TEST THAT HYPOTHESIS, COLLECTING DATA, ANALYZING THE RESULTS, AND DRAWING CONCLUSIONS.
MASTERING THIS PROCESS IS ONE OF THE MOST VALUABLE TAKEAWAYS FROM YOUR UH PHYSICS LAB EXPERIENCE, EQUIPPING
YOU WITH A POWERFUL PROBLEM-SOLVING TOOLKIT APPLICABLE FAR BEYOND THE REALM OF PHYSICS.

Y OUR JOURNEY OFTEN BEGINS WITH A SPECIFIC QUESTION OR PROBLEM. THIS COULD BE AS SIMPLE AS “How DOES THE ANGLE
OF AN INCLINE AFFECT THE ACCELERATION OF A ROLLING OBJECT?“ OR AS COMPLEX AS “W/HAT IS THE RELATIONSHIP BETWEEN
THE FREQUENCY OF AN AC VOLTAGE AND THE IMPEDANCE OF A CIRCUIT?” BASED ON YOUR KNOWLEDGE OF PHYSICS PRINCIPLES,
YOU THEN FORMULATE A TESTABLE HYPOTHESIS — A PROPOSED EXPLANATION OR PREDICTION. FOR EXAMPLE, YOUR HYPOTHESIS
MIGHT BE: “AS THE ANGLE OF THE INCLINE INCREASES, THE ACCELERATION OF THE ROLLING OBJECT WILL ALSO INCREASE

"
LINEARLY.

FORMULATING A TESTABLE HYPOTHESIS

A GOOD HYPOTHESIS IS NOT JUST A GUESS, IT'S AN EDUCATED PREDICTION THAT CAN BE SUPPORTED OR REFUTED BY
EXPERIMENTAL EVIDENCE. |T SHOULD BE SPECIFIC AND CLEARLY STATE THE EXPECTED RELATIONSHIP BETWEEN VARIABLES. \W/HEN
DESIGNING YOUR EXPERIMENT, YOU'LL NEED TO IDENTIFY YOUR INDEPENDENT VARIABLE (THE ONE YOU MANIPULATE)/ YOUR
DEPENDENT VARIABLE (THE ONE YOU MEASURE), AND YOUR CONTROLLED VARIABLES (THOSE YOU KEEP CONSTANT TO ENSURE A
FAIR TEST). For INSTANCE, IN THE INCLINED PLANE EXAMPLE, THE ANGLE OF THE INCLINE IS THE INDEPENDENT VARIABLE, THE
ACCELERATION IS THE DEPENDENT VARIABLE, AND FACTORS LIKE THE MASS OF THE OBJECT AND FRICTION MIGHT BE CONTROLLED.

ExPERIMENTAL DESIGN AND PROCEDURE

ONCE YOUR HYPOTHESIS IS FORMULATED, THE NEXT STEP IS TO DESIGN THE PROCEDURE FOR YOUR EXPERIMENT. THIS INVOLVES
OUTLINING THE STEP-BY-STEP PROCESS YOU WILL FOLLOW TO COLLECT YOUR DATA. A WELL-DESIGNED PROCEDURE IS CLEAR,
REPRODUCIBLE, AND ACCOUNTS FOR POTENTIAL SOURCES OF ERROR. YOU'LL NEED TO DECIDE HOW MANY TRIALS TO CONDUCT
FOR EACH DATA POINT, WHAT RANGE OF VALUES TO TEST FOR YOUR INDEPENDENT VARIABLE, AND HOW YOU WILL RECORD
YOUR MEASUREMENTS. THINK CRITICALLY ABOUT HOW TO MINIMIZE UNCERTAINTY IN YOUR MEASUREMENTS. FOR INSTANCE,
MULTIPLE MEASUREMENTS AND AVERAGING CAN HELP REDUCE RANDOM ERRORS.

CoMMON EXPERIMENTS AND PHENOMENA EXPLORED

THe UH PHYSICS LAB CURRICULUM IS DESIGNED TO EXPOSE YOU TO A BROAD SPECTRUM OF PHYSICS PRINCIPLES. YOU'LL LIKELY
ENCOUNTER EXPERIMENTS COVERING CLASSICAL MECHANICS, THERMODYNAMICS, ELECTRICITY AND MAGNETISM, OPTICS, AND
MODERN PHYSICS. EACH EXPERIMENT IS CAREFULLY CHOSEN TO ILLUSTRATE FUNDAMENTAL CONCEPTS IN A TANGIBLE WAY,



ALLOWING YOU TO SEE THE UNDERLYING PHYSICS AT PLAY. DON'T BE SURPRISED IF SOME EXPERIMENTS SEEM SIMPLE AT FIRST,
THEY OFTEN HIGHLIGHT PROFOUND TRUTHS ABOUT HOW THE UNIVERSE OPERATES.

IN MECHANICS, YOU MIGHT INVESTIGATE NEWTON'S LAWS OF MOTION THROUGH EXPERIMENTS W/ITH PULLEYS, INCLINED PLANES,
AND PROJECTILE MOTION. YOU COULD EXPLORE CONCEPTS LIKE CONSERVATION OF ENERGY AND MOMENTUM USING COLLIDING
CARTS OR PENDULUMS. THERMODYNAMICS EXPERIMENTS MIGHT INVOLVE STUDYING HEAT TRANSFER, SPECIFIC HEAT CAPACITIES
OF MATERIALS, OR THE BEHAVIOR OF GASES. THESE HANDS-ON ACTIVITIES HELP SOLIDIFY YOUR UNDERSTANDING OF ENERGY
TRANSFORMATIONS AND THERMAL PROPERTIES.

MECHANICS EXPERIMENTS

e VERIFYING NEWTON'S SECOND LAW OF MOTION: THIS CLASSIC EXPERIMENT TYPICALLY INVOLVES MEASURING THE
FORCE APPLIED TO AN OBJECT, ITS MASS, AND ITS RESULTING ACCELERATION TO CONFIRM THE RELATIONSHIP F =MaA.

e CONSERVATION OF MOMENTUM: EXPERIMENTS INVOLVING COLLISIONS BETWEEN OBJECTS, OFTEN USING AIR TRACKS OR
DYNAMICS CARTS, DEMONSTRATE HOW MOMENTUM IS CONSERVED IN A CLOSED SYSTEM.

® PROJECTILE MOTION: BY LAUNCHING AN OBJECT AND TRACKING ITS TRAJECTORY, YOU CAN VERIFY THE PRINCIPLES OF
PROJECTILE MOTION, UNDERSTANDING THE INDEPENDENT EFFECTS OF HORIZONTAL AND VERTICAL COMPONENTS OF
VELOCITY.

® SIMPLE HARMONIC MOTION: PENDULUMS AND MASS-SPRING SYSTEMS ARE USED TO STUDY OSCILLATIONS AND THE
FACTORS AFFECTING THEIR PERIOD.

ELECTRICITY AND MAGNETISM EXPERIMENTS

ELECTRICITY AND MAGNETISM LABS ARE WHERE YOU'LL GET HANDS-ON WITH CIRCUITS AND MAGNETIC FIELDS. Y OU MIGHT BUILD
SIMPLE SERIES AND PARALLEL CIRCUITS TO STUDY OHM's LAwW (V=IR) AND KIRCHHOFF'S RULES. EXPERIMENTS WITH
CAPACITORS AND INDUCTORS WILL INTRODUCE YOU TO CONCEPTS OF CHARGE STORAGE AND ENERGY DISSIPATION. EXPLORING
MAGNETIC FIELDS USING COMPASSES, BAR MAGNETS, AND CURRENT-CARRYING WIRES WILL REVEAL THE FUNDAMENTAL
RELATIONSHIP BETWEEN ELECTRICITY AND MAGNETISM. YOU MIGHT EVEN USE AN OSCILLOSCOPE TO VISUALIZE AC WAVEFORMS.

OPTICS EXPERIMENTS

OPTICS LABS BRING THE WORLD OF LIGHT TO LIFE. YOU'LL EXPERIMENT WITH LENSES AND MIRRORS TO UNDERSTAND IMAGE
FORMATION AND MAGNIFICATION, VERIFYING LENS EQUATIONS AND MIRROR EQUATIONS. EXPERIMENTS WITH PRISMS AND
DIFFRACTION GRATINGS WILL DEMONSTRATE THE WAVE NATURE OF LIGHT AND HOW IT CAN BE DISPERSED AND DIFFRACTED. YOU
MIGHT EVEN USE LASERS TO STUDY INTERFERENCE PATTERNS, A CLEAR VISUAL REPRESENTATION OF LIGHT'S WAVE PROPERTIES.

DATA COLLECTION AND ANALYSIS TECHNIQUES

THE DATA YOU COLLECT IN THE UH PHYSICS LAB IS THE BRIDGE BETWEEN YOUR THEORETICAL UNDERSTANDING AND
EXPERIMENTAL RESULTS. ACCURATE AND SYSTEMATIC DATA COLLECTION IS CRUCIAL FOR DRAWING VALID CONCLUSIONS. ONCE
YOU HAVE YOUR DATA, THE NEXT CRITICAL STEP IS ANALYSIS. THIS INVOLVES ORGANIZING, INTERPRETING, AND PRESENTING
YOUR FINDINGS IN A MEANINGFUL WAY, OFTEN USING GRAPHICAL REPRESENTATIONS AND STATISTICAL METHODS.



\W/HEN COLLECTING DATA, ALWAYS RECORD YOUR MEASUREMENTS CAREFULLY, NOTING THE UNITS AND THE PRECISION OF THE
INSTRUMENT USED. |T'S GOOD PRACTICE TO RECORD RAW DATA IN A TABLE. FOR EVERY MEASUREMENT, CONSIDER POTENTIAL
SOURCES OF ERROR — SYSTEMATIC ERRORS (CONSISTENT DEVIATIONS) AND RANDOM ERRORS (UNPREDICTABLE FLUCTUATIONS).
UNDERSTANDING THESE ERRORS ALLOWS YOU TO ASSESS THE RELIABILITY OF YOUR RESULTS. FOR EXAMPLE, IF YOU'RE
MEASURING THE LENGTH OF AN OBJECT WITH A RULER, THE PRECISION OF THE RULER AND YOUR ABILITY TO ALIGN IT PERFECTLY
ARE POTENTIAL SOURCES OF ERROR.

CreaTING DATA T ABLES AND GRAPHS

ORGANIZING YOUR DATA IN TABLES IS ESSENTIAL. YOUR TABLES SHOULD BE CLEARLY LABELED WITH COLUMN HEADINGS THAT
INCLUDE THE PHYSICAL QUANTITY AND ITS UNITS. ONCE YOUR DATA IS TABULATED, GRAPHING IS OFTEN THE MOST EFFECTIVE
WAY TO VISUALIZE RELATIONSHIPS BETWEEN VARIABLES. CHOOSE THE APPROPRIATE TYPE OF GRAPH — USUALLY A SCATTER
PLOT FOR EXPERIMENTAL DATA — WITH YOUR INDEPENDENT VARIABLE ON THE X-AXIS AND YOUR DEPENDENT VARIABLE ON THE Y-
AXIS. LABEL YOUR AXES CLEARLY, INCLUDING UNITS, AND GIVE YOUR GRAPH A DESCRIPTIVE TITLE.

ERROR ANALYSIS AND INTERPRETATION

A SIGNIFICANT PART OF DATA ANALYSIS INVOLVES UNDERSTANDING AND QUANTIFYING EXPERIMENTAL UNCERTAINTY. THIS IS
KNOWN AS ERROR ANALYSIS. YOU'LL LEARN ABOUT CALCULATING PERCENT ERROR, WHICH COMPARES YOUR EXPERIMENTAL
RESULT TO A THEORETICAL OR ACCEPTED VALUE. YOU MIGHT ALSO LEARN ABOUT STANDARD DEVIATION AND PROPAGATION OF
ERRORS. INTERPRETING YOUR RESULTS INVOLVES LOOKING AT THE TREND IN YOUR GRAPH AND COMPARING IT TO YOUR
HYPOTHESIS. DOES THE DATA SUPPORT YOUR PREDICTION? |F NOT, WHY MIGHT THAT BE THE CASEP THIS CRITICAL
EVALUATION IS A CORNERSTONE OF THE SCIENTIFIC PROCESS.

TrouBLESHOOTING CoMMON LAB ISSUES

EVEN WITH THE BEST PREPARATION, YOU MIGHT ENCOUNTER UNEXPECTED ISSUES DURING YOUR UH PHYSICS LAB EXPERIMENTS.
DON'T GET DISCOURAGED! TROUBLESHOOTING IS A NORMAL PART OF THE SCIENTIFIC PROCESS. OFTEN, A PROBLEM CAN BE
TRACED BACK TO A SIMPLE OVERSIGHT, A FAULTY CONNECTION, OR A MISUNDERSTANDING OF THE EQUIPMENT. THE KEY IS TO
APPROACH PROBLEMS SYSTEMATICALLY AND TO NOT HESITATE TO ASK FOR HELP.

ONE OF THE MOST COMMON ISSUES IS A CIRCUIT THAT DOESN'T WORK AS EXPECTED. THIS COULD BE DUE TO INCORRECT
WIRING, A LOOSE CONNECTION, OR A COMPONENT THAT IS FAULTY OR INCORRECTLY RATED. DOUBLE-CHECKING YOUR CIRCUIT
DIAGRAM AGAINST YOUR PHYSICAL SETUP IS ALWAYS THE FIRST STEP. ENSURE ALL CONNECTIONS ARE FIRM AND THAT
COMPONENTS ARE INSERTED IN THE CORRECT ORIENTATION IF THEY ARE POLARIZED (LIKE DIODES OR ELECTROLYTIC CAPACITORS).

IDENTIFYING CIRCUIT PROBLEMS

\W/HEN A CIRCUIT ISN'T FUNCTIONING, SYSTEMATIC TROUBLESHOOTING IS YOUR BEST FRIEND. START BY VERIFYING THE POWER
SOURCE. IS IT CONNECTED AND PROVIDING THE CORRECT VOLTAGE? THEN, METICULOUSLY TRACE THE PATH OF THE CURRENT
ACCORDING TO YOUR SCHEMATIC. ARE THERE ANY BREAKS IN THE CIRCUIT? ARE ALL COMPONENTS CORRECTLY PLACED AND
ORIENTED? USING A MULTIMETER TO CHECK FOR VOLTAGE DROPS ACROSS DIFFERENT COMPONENTS CAN HELP PINPOINT \WHERE
THE CIRCUIT IS FAILING. SOMETIMES, A SIMPLE LOOSE WIRE IS THE CULPRIT.

DEALING WITH MEASUREMENT INCONSISTENCIES



IF YOUR MEASUREMENTS SEEM INCONSISTENT OR DON'T ALIGN WITH THEORETICAL PREDICTIONS, CONSIDER SEVERAL
POSSIBILITIES. FIRST/ RE-CHECK YOUR EXPERIMENTAL SETUP. ARE ALL THE INSTRUMENTS CALIBRATED AND USED CORRECTLY?
ARE THERE ANY EXTERNAL FACTORS INFLUENCING YOUR EXPERIMENT THAT YOU HAVEN'T ACCOUNTED FOR (E.G., VIBRATIONS,
DRAFTS, TEMPERATURE CHANGES).p ENSURE YOU ARE TAKING READINGS AT THE APPROPRIATE TIMES AND WITH THE CORRECT
PRECISION. IF YOU'RE GETTING WIDELY SCATTERED DATA POINTS, IT MIGHT INDICATE A SIGNIFICANT RANDOM ERROR OR A
PROBLEM WITH THE APPARATUS ITSELF.

MAXIMIZING YOUR LEARNING IN THE UH PHYsIcs LAB

Your UH PHYSICS LAB EXPERIENCE IS A GOLDEN OPPORTUNITY TO DEEPEN YOUR UNDERSTANDING OF PHYSICS AND DEVELOP
VALUABLE SCIENTIFIC SKILLS. TO TRULY MAXIMIZE YOUR LEARNING, GO BEYOND SIMPLY COMPLETING THE ASSIGNED TASKS.
ENGAGE ACTIVELY WITH THE MATERIAL, ASK QUESTIONS, AND STRIVE FOR A COMPREHENSIVE UNDERSTANDING OF THE
UNDERLYING PRINCIPLES. TREAT EACH LAB SESSION AS AN OPPORTUNITY TO EXPLORE AND DISCOVER.

BEFORE YOU EVEN ENTER THE LAB, TAKE THE TIME TO READ THE LAB MANUAL THOROUGHLY. (UNDERSTAND THE OBJECTIVES OF
THE EXPERIMENT, THE THEORY BEHIND IT, AND THE PROCEDURE YOU'LL BE FOLLOWING. THIS PREPARATION WILL ALLOW YOU TO
ASK MORE INSIGHTFUL QUESTIONS AND MAKE BETTER USE OF YOUR LAB TIME. DON'T BE AFRAID TO THINK CRITICALLY ABOUT THE
EXPERIMENT — WHY IS IT DESIGNED THIS WAY? W/HAT ARE ITS LIMITATIONS? THIS PROACTIVE APPROACH WILL TRANSFORM
YOUR LAB EXPERIENCE FROM A REQUIREMENT TO A RICH LEARNING ADVENTURE.

ENGAGING WITH YOUR INSTRUCTOR AND PEERS

Y OUR LAB INSTRUCTOR AND TEACHING ASSISTANTS ARE INVALUABLE RESOURCES. DON'T HESITATE TO APPROACH THEM WITH
QUESTIONS, NO MATTER HOW SIMPLE THEY MAY SEEM. THEY ARE THERE TO GUIDE YOU AND HELP YOU OVERCOME ANY
CHALLENGES. FURTHERMORE, COLLABORATING WITH YOUR LAB PARTNERS CAN BE HIGHLY BENEFICIAL. DISCUSSING CONCEPTS,
SHARING IDEAS, AND HELPING EACH OTHER TROUBLESHOOT PROBLEMS CAN LEAD TO A DEEPER UNDERSTANDING FOR EVERYONE
INVOLVED. LISTEN TO DIFFERENT PERSPECTIVES AND LEARN FROM YOUR PEERS’ APPROACHES.

COoNNECTING LAB WORK TO LECTURE MATERIAL

THE MOST EFFECTIVE WAY TO LEARN IS BY SEEING HOW THE THEORETICAL CONCEPTS FROM YOUR LECTURES MANIFEST IN THE
REAL WORLD. ACTIVELY LOOK FOR THESE CONNECTIONS. AS YOU PERFORM AN EXPERIMENT, THINK ABOUT THE EQUATIONS AND
PRINCIPLES YOU'VE DISCUSSED IN CLASS. HOW DOES THE EXPERIMENT DEMONSTRATE THESE IDEAS? TRY TO EXPLAIN THE
EXPERIMENTAL RESULTS IN TERMS OF THE THEORETICAL FRAMEWORK. THIS CONSTANT CROSS-REFERENCING BETWEEN LECTURE
AND LAB WILL SOLIDIFY YOUR GRASP OF PHYSICS CONCEPTS AND MAKE THEM MORE MEMORABLE AND MEANINGFUL.

Q: WHAT ARE THE MOST COMMON SAFETY HAZARDS IN A UH PHYSICS LAB?

A: THE MOST COMMON SAFETY HAZARDS IN A UH PHYSICS LAB INCLUDE ELECTRICAL SHOCK FROM FAULTY WIRING OR IMPROPER
HANDLING OF CIRCUITS, CUTS AND ABRASIONS FROM BROKEN GLASS\W ARE OR SHARP EQUIPMENT, EYE INJURIES FROM PROJECTILES
OR CHEMICAL SPLASHES (EVEN THOUGH PHYSICS LABS USE FEWER CHEMICALS THAN CHEMISTRY LABS, EYE PROTECTION IS STILL
MANDATORY), AND TRIPPING HAZARDS FROM CLUTTERED WORKSPACES OR LOOSE CABLES.

Q: How sHouLD | PREPARE FOR MY UH PHYSICS LAB SESSION?

A: To PREPARE FOR YOUR UH PHYSICS LAB SESSION, YOU SHOULD ALWAYS READ THE LAB MANUAL IN ADVANCE. UNDERSTAND



THE OBJECTIVES, THE THEORETICAL BACKGROUND, AND THE PROCEDURE. FAMILIARIZE YOURSELF WITH THE EQUIPMENT You'LL BE
USING AND ANY SPECIFIC SAFETY PRECAUTIONS MENTIONED. |T'S ALSO BENEFICIAL TO REVIEW RELEVANT LECTURE NOTES AND
CONCEPTS THAT THE LAB IS DESIGNED TO ILLUSTRATE.

Q: WHAT sHouLD | Do IF | BREAK A PIECE OF EQUIPMENT IN THE UH PHYSICS LAB?

A: IF YOU BREAK A PIECE OF EQUIPMENT, THE FIRST AND MOST IMPORTANT STEP IS TO IMMEDIATELY INFORM YOUR LAB
INSTRUCTOR OR TEACHING ASSISTANT. DO NOT ATTEMPT TO HIDE IT OR FIX IT YOURSELF, AS THIS COULD EXACERBATE THE
PROBLEM OR CAUSE FURTHER INJURY. THEY WILL GUIDE YOU ON THE NEXT STEPS, WHICH MAY INVOLVE ASSESSING THE DAMAGE,
REPORTING IT, AND POTENTIALLY DETERMINING RESPONSIBILITY FOR REPLACEMENT COSTS.

Q: How po | PROPERLY RECORD DATA IN MY UH PHYSICS LAB NOTEBOOK?

A: \W/HEN RECORDING DATA IN YOUR UH PHYSICS LAB NOTEBOOK, BE SYSTEMATIC AND THOROUGH. Use A PEN, NOT A PENCIL.
CREATE CLEAR TABLES WITH DESCRIPTIVE TITLES AND COLUMN HEADINGS THAT INCLUDE THE PHYSICAL QUANTITY AND ITS
UNITS. RECORD ALL RAW DATA, INCLUDING UNCERTAINTIES WHERE APPLICABLE. MAKE NOTES ABOUT OBSERVATIONS,
EXPERIMENTAL CONDITIONS, AND ANY DEVIATIONS FROM THE PROCEDURE. ENSURE YOUR HANDWRITING IS LEGIBLE.

Q: WHAT IS ERROR ANALYSIS IN THE CONTEXT OF A UH PHYSICS LAB?

A: ERROR ANALYSIS IN A UH PHYSICS LAB IS THE PROCESS OF IDENTIFYING, QUANTIFYING, AND EVALUATING THE UNCERTAINTIES
AND DEVIATIONS IN YOUR EXPERIMENTAL MEASUREMENTS. IT INVOLVES UNDERSTANDING THE SOURCES OF ERROR (SYSTEMATIC
AND RANDOM), CALCULATING QUANTITIES LIKE PERCENT ERROR OR STANDARD DEVIATION, AND USING THIS INFORMATION TO
ASSESS THE RELIABILITY AND ACCURACY OF YOUR EXPERIMENTAL RESULTS.

Q: CAN | USE MY SMARTPHONE FOR TAKING MEASUREMENTS IN A UH PHYSICS LAB?

A: WHILE SOME PHYSICS LABS MIGHT ALLOW OR EVEN ENCOURAGE THE USE OF SMARTPHONE APPS FOR SPECIFIC TYPES OF
MEASUREMENTS (LIKE ACCELEROMETERS), YOU SHOULD ALWAYS CONFIRM WITH YOUR LAB INSTRUCTOR FIRST. MANY PHYSICS
LABS REQUIRE THE USE OF CALIBRATED, SPECIALIZED EQUIPMENT FOR ACCURACY AND TO ENSURE YOU LEARN TO OPERATE
PROFESSIONAL SCIENTIFIC INSTRUMENTS. USING UNAUTHORIZED DEVICES CAN LEAD TO INACCURATE DATA AND MAY BE AGAINST
LAB POLICIES.

QZ How IMPORTANT IS THE DISCUSSION SECTION OF A PHYSICS LAB REPORT?

A: THE DISCUSSION SECTION OF A PHYSICS LAB REPORT IS CRITICALLY IMPORTANT. IT'S WHERE YOU INTERPRET YOUR RESULTS,
COMPARE THEM TO THEORETICAL PREDICTIONS, EXPLAIN ANY DISCREPANCIES, DISCUSS SOURCES OF ERROR, AND DRAW
CONCLUSIONS ABOUT THE VALIDITY OF YOUR HYPOTHESIS. |T DEMONSTRATES YOUR UNDERSTANDING OF THE EXPERIMENT
BEYOND JUST PRESENTING DATA.

QI \WHAT ARE CONTROLLED VARIABLES IN A PHYSICS EXPERIMENT?

A: CONTROLLED VARIABLES ARE FACTORS IN A PHYSICS EXPERIMENT THAT ARE KEPT CONSTANT THROUGHOUT THE EXPERIMENT

TO ENSURE THAT ONLY THE INDEPENDENT VARIABLE IS AFFECTING THE DEPENDENT VARIABLE. FOR EXAMPLE, IN AN EXPERIMENT ON

PROJECTILE MOTION, THE MASS OF THE PROJECTILE, THE INITIAL LAUNCH SPEED, AND AIR RESISTANCE (IF ATTEMPTING TO MINIMIZE
IT) W OULD BE CONTROLLED VARIABLES.
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