COULOMBS LAW WORKSHEET 152 ANSWER KEY

CouLoMe’s LAwW WoRKSHEET 152 ANSWER KEY IS A PIVOTAL RESOURCE FOR STUDENTS AND INSTRUCTORS ALIKE,
FACILITATING A BETTER UNDERSTANDING OF ELECTROSTATICS AND THE FORCES BETWEEN CHARGED PARTICLES. CouLoMs’s Law
DESCRIBES THE FORCE BETWEEN TWO POINT CHARGES AND IS A FUNDAMENTAL PRINCIPLE IN THE STUDY OF ELECTRICITY AND
MAGNETISM. THIS ARTICLE WILL PROVIDE A COMPREHENSIVE OVERVIEW OF COULOMB'S LAW, DELVE INTO THE SPECIFICS OF

W/ ORKSHEET 152, AND OFFER INSIGHTS INTO THE ANSWER KEY, EXPLORING BOTH THE THEORETICAL FRAMEWORK AND
PRACTICAL APPLICATIONS THAT CAN ENHANCE STUDENT LEARNING.

UNDERSTANDING CouLomB’s LAw

CouLoMB’s LAW IS MATHEMATICALLY REPRESENTED AS:
\[ F =k \rrAc{lq_1 \TiMes @_2[}{r"23} \]

¥/ HERE:

- \(F\) IS THE MAGNITUDE OF THE ELECTROSTATIC FORCE BETWEEN THE TWO CHARGES,
-\(k \)1s CourLome’s consTANT (\( 8.9875 \TiMes 1079 \, Nm*2/C"2\)),
-\(@_1\) ano \(@_2 \) ARE THE AMOUNTS OF THE CHARGES (IN COULOMBS),
-\(r\) IS THE DISTANCE BETWEEN THE CENTERS OF THE TWO CHARGES (IN METERS).

CouLoMe’s LAW IS VITAL IN UNDERSTANDING VARIOUS PHENOMENA IN PHYSICS, INCLUDING ELECTRIC FIELDS, POTENTIAL

ENERGY, AND CHARGE INTERACTIONS. THE LAW CAN PREDICT WHETHER THE FORCE BETWEEN TWO CHARGES IS ATTRACTIVE OR
REPULSIVE BASED ON THE NATURE OF THE CHARGES (POSITIVE OR NEGATIVE).

THe CoNCEPT oF CHARGE

To crasp CouLoMB'S I_A\X/, IT IS ESSENTIAL TO UNDERSTAND THE CONCEPT OF ELECTRIC CHARGE. CHARGES ARE CATEGORIZED
PRIMARILY INTO TWO TYPES:

1. PosiTIVE CHARGE: CARRIED BY PROTONS, THESE CHARGES REPEL EACH OTHER.
2. NeGATIVE CHARGE: CARRIED BY ELECTRONS, THESE CHARGES ALSO REPEL EACH OTHER.

W/HEN OPPOSITE CHARGES COME TOGETHER, THEY EXERT AN ATTRACTIVE FORCE ON EACH OTHER. UNDERSTANDING THE NATURE
OF THESE CHARGES IS CRUCIAL FOR SOLVING PROBLEMS RELATED TO COULOMB'S LAW.

APPLICATIONS oF CouLoms’s LAW

CouLoMg’s LAW HAS NUMEROUS APPLICATIONS, INCLUDING!:

- ELECTROSTATIC FORCES: THE FOUNDATIONAL PRINCIPLE FOR EXPLAINING THE BEHAVIOR OF CHARGED PARTICLES.

- ELECTRIC FIELDS: UNDERST ANDING HOW CHARGES CREATE FIELDS AROUND THEM AND HOW THESE FIELDS AFFECT OTHER
CHARGES.

- CAPACITANCE: IN CAPACITORS, CoULOMB’S LAW HELPS EXPLAIN HOW CHARGE IS STORED.

- MOLECULAR INTERACTIONS: EXPLAINING THE FORCES BETWEEN CHARGED ATOMS AND MOLECULES IN CHEMISTRY.

\¥/ ORKSHEET 152 OVERVIEW



THe CouLoMB’s LAwW W ORKSHEET 152 IS DESIGNED TO HELP STUDENTS APPLY COULOMB'S LAW THROUGH VARIOUS
PROBLEMS AND SCENARIOS. |T TYPICALLY INCLUDES PROBLEMS THAT REQUIRE THE CALCULATION OF FORCE BETWEEN DIFFERENT
CHARGES, UNDERSTANDING THE DIRECTION OF FORCES, AND APPLYING THE LAW IN REAL-WORLD SITUATIONS.

TyPes oF PROBLEMS IN W ORKSHEET 152

1. Basic CALCULATION oF FORCES:
- PROBLEMS THAT ASK STUDENTS TO CALCULATE THE FORCE BETWEEN TWO POINT CHARGES.
- ExAMPLE: CALCULATE THE FORCE BETWEEN TWO CHARGES OF +3 MC AND -2 MC SEPARATED BY A DISTANCE ofF 0.5 M.

2. DIRECTION OF FORCES:
- (QQUESTIONS THAT REQUIRE STUDENTS TO DETERMINE WHETHER THE FORCE IS ATTRACTIVE OR REPULSIVE.
- ExAMPLE: DESCRIBE THE FORCE BETWEEN TWO LIKE CHARGES (BOTH POSITIVE).

3. MULTIPLE CHARGES:

- PROBLEMS INVOLVING MULTIPLE CHARGES WHERE STUDENTS MUST DETERMINE THE NET FORCE ACTING ON A PARTICULAR
CHARGE.

- ExAMPLE: GIVEN THREE CHARGES IN A LINE, CALCULATE THE NET FORCE ON THE CENTRAL CHARGE.

4. GRAPHICAL REPRESENTATION:
- PROBLEMS THAT ASK STUDENTS TO REPRESENT FORCES GRAPHICALLY.
- EXAMPLE: SKETCH THE FORCE VECTORS ACTING ON A CHARGE PLACED IN THE FIELD CREATED BY TWO OTHER CHARGES.

ANSWER KEY FOR W ORKSHEET 152

TO EFFECTIVELY UTILIZE W ORKSHEET ]52, AN ANSWER KEY IS PROVIDED, WHICH ENABLES STUDENTS TO CHECK THEIR \WORK
AND UNDERSTAND WHERE THEY MIGHT HAVE GONE WRONG. HERE, WE WILL SUMMARIZE SOME OF THE KEY ANSWERS TYPICALLY
FOUND IN SUCH A \WORKSHEET.

SAMPLE ANSWERS

1. ProBLEM 1: CALCULATE THE FORCE BETWEEN A +3 MC AND A -2 MC CHARGE SEPARATED BY 0.5 M.

- SOLUTION:

\[ F =k \rrAc{lq_ 1 \TiMes @_2[}{r"23 \]

\[F=8.9875 \1iMes 10"9 \rrAc{|3 \TiMes 10"{-6} \TiMes -2 \TiMes 10°{-6313{(0.5)"2} =0.215 \, N \text{
(ATTRACTIVE)} \]

2. ProBLEM 2: DETERMINE THE DIRECTION OF THE FORCE ON A +5 MC CHARGE IN A FIELD CREATED BY ANOTHER +5 MC CHARGE.
- SOLUTION: THE FORCE IS REPULSIVE; THEREFORE, THE DIRECTION OF THE FORCE ON THE +5 MC CHARGE IS AWAY FROM THE
OTHER CHARGE.

3. ProBLEM 3: FOR THREE CHARGES OF +1 MC, -1 MC, AND +2 MC ARRANGED LINEARLY, CALCULATE THE NET FORCE ON THE
+2 MC CHARGE.
- SOLUTION: ASSESSING THE FORCES DUE TO THE OTHER TWO CHARGES LEADS TO A NET FORCE CALCULATION.

4. PrOBLEM 4: GRAPHICAL REPRESENTATION OF FORCES ACTING ON A CHARGE IN AN ELECTRIC FIELD.
- SOLUTION: SKETCH ARROWS REPRESENTING THE MAGNITUDE AND DIRECTION OF FORCES, APPLYING THE PRINCIPLES OF VECTOR
ADDITION.



UTILIZING THE ANSWER KEY FOR LEARNING

THE ANSWER KEY IS NOT JUST A TOOL FOR VERIFICATION; IT PLAYS A SIGNIFICANT ROLE IN THE LEARNING PROCESS:

- SELF-ASSESSMENT: STUDENTS CAN EVALUATE THEIR UNDERSTANDING OF COULOMB'S LAW BY COMPARING THEIR ANSWERS
WITH THE KEY.

- IDENTIFYING MISTAKES: BY REVIEWING THE CORRECT ANSWERS, STUDENTS CAN PINPOINT \WHERE THEY MADE ERRORS, LEADING
TO A BETTER GRASP OF THE CONCEPTS.

- REINFORCEMENT OF CONCEPTS: REWORKING PROBLEMS AFTER CHECKING ANSWERS CAN REINFORCE LEARNING AND ENHANCE
PROBLEM~-SOLVING SKILLS.

CoNCLUSION

THe CouLoMB’s Law WORKSHEET 152 ANSWER KEY SERVES AS AN ESSENTIAL GUIDE FOR STUDENTS NAVIGATING THE
COMPLEXITIES OF ELECTROSTATICS. BY ENGAGING WITH THE WORKSHEET, LEARNERS CAN DEEPEN THEIR UNDERSTANDING OF
FUNDAMENTAL CONCEPTS SUCH AS THE NATURE OF ELECTRIC CHARGES, THE CALCULATION OF FORCES BETWEEN THEM, AND THE
PRACTICAL APPLICATIONS OF THESE PRINCIPLES. THE ANSWER KEY IS AN INVALUABLE RESOURCE, PROVIDING CLARITY AND
INSIGHT INTO PROBLEM-SOLVING STRATEGIES THAT ARE CRUCIAL FOR SUCCESS IN PHYSICS AND RELATED FIELDS. BY MASTERING
THESE CONCEPTS, STUDENTS WILL BE BETTER EQUIPPED TO TACKLE MORE ADVANCED TOPICS IN ELECTROSTATICS AND
ELECTROMAGNETISM.

FREQUENTLY ASkeD QUESTIONS

WHAT 1s CouLoMB’s LAW AND HOW IS IT APPLIED IN THE WORKSHEET 152°?

CouLoMe’s LAW DESCRIBES THE FORCE BETWEEN TWO CHARGED OBJECTS, STATING THAT THE FORCE IS DIRECTLY
PROPORTIONAL TO THE PRODUCT OF THE CHARGES AND INVERSELY PROPORTIONAL TO THE SQUARE OF THE DISTANCE BETWEEN
THEM. IN WORKSHEET 1 52, IT IS APPLIED THROUGH PROBLEMS THAT CALCULATE THE FORCE BETWEEN DIFFERENT PAIRS OF
CHARGES.

WHAT TYPES OF PROBLEMS CAN | EXPECT TO FIND IN THE CouLoMB’s LAW
WORKSHEET 1562°

W/ ORKSHEET 152 TYPICALLY INCLUDES PROBLEMS INVOLVING CALCULATING THE ELECTROSTATIC FORCE BETWEEN POINT
CHARGES, DETERMINING THE DIRECTION OF THE FORCE, AND APPLYING THE LAW TO REAL~-WORLD SCENARIOS INVOLVING CHARGED
OBJECTS.

How DO | CALCULATE THE ELECTROSTATIC FORCE USING CouLoMB’s LAW AS SHOWN
IN THE ANSWER KEY FOR WORKSHEET 152°

TO CALCULATE THE ELECTROSTATIC FORCE USING COULOMB'S LAW, USE THE FORMULA F =k |Q1 Q2| / R*2, wHERE F IS THE
FORCE, k IS COULOMB'S CONSTANT (8.99 x 109 NM?/C?), Q1 AND Q2 ARE THE CHARGES, AND R IS THE DISTANCE BETWEEN
THE CHARGES.

WHAT IS THE SIGNIFICANCE OF THE CONSTANTS USED IN CouLoMB’s LAW FOUND IN
WORKSHEET 152°

THe CoNSTANTS IN CouLoms’s Law, sUCH AS CouLoMa’s CONSTANT (k), ARE CRITICAL AS THEY DEFINE THE
PROPORTIONALITY OF THE FORCE CALCULATION. UNDERSTANDING THESE CONSTANTS HELPS IN ACCURATELY SOLVING THE
PROBLEMS IN WORKSHEET 152.



ARE THERE ANY REAL-LIFE APPLICATIONS OF COULOMB’S LAW PRESENTED IN
WORKSHEET 1562°

YES, WORKSHEET 152 MAY INCLUDE REAL-LIFE APPLICATIONS SUCH AS EXPLAINING THE FORCES BETWEEN CHARGED PARTICLES
IN ATOMS, THE BEHAVIOR OF STATIC ELECTRICITY, AND THE PRINCIPLES BEHIND ELECTRICAL CIRCUITS.

\WHAT COMMON MISTAKES SHOULD | AVOID WHILE SOLVING PROBLEMS IN THE
CouLoMe’s LAW WORKSHEET 152?

COMMON MISTAKES INCLUDE FORGETTING TO CONVERT UNITS APPROPRIATELY, MISCALCULATING THE DISTANCE BETWEEN
CHARGES, AND NEGLECTING THE SIGN OF THE CHARGES WHICH INDICATES THE DIRECTION OF THE FORCE.

\X/HERE CAN | FIND ADDITIONAL RESOURCES TO HELP WITH THE CONCEPTS IN WORKSHEET
152 on CouLome’s LAw?

ADDITIONAL RESOURCES CAN BE FOUND IN PHYSICS TEXTBOOKS, EDUCATIONAL WEBSITES SUCH AS KHAN ACADEMY OR
HYPERPHYSICS, AND ONLINE FORUMS WHERE STUDENTS DISCUSS PROBLEMS RELATED To CouLoms’s LAw.
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