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PHYSICS MASTERY: THEORETICAL FOUNDATIONS

Work-Energy Theorem
for a Variable Force

From Microscopic Differentials to Macroscopic Integrals



RECAP: CONSTANT VS. VARIABLE FORCE

The Reality of Real-World Forces
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Constant Force

~

e Math: Algebra (W = F - Ax)
e Graph: Area of a simple rectangle
« Application: Basic Kinematics

Variable Force

« Math: Calculus (W = [ F dx)
e Graph: Area under a dynamic curve

e Application: Real-world dynamics
(springs, friction, orbits)
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[ Total work is the limit of the sum: W = f:f F(x)dx ]




DERIVATION STEP 1: ZOOMING IN

The Microscopic View: Differential Form
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Kinetic Energy Rate

ﬁ_i(lmﬁ)_ o
TR 5 ) LT

‘ Applying Newton's 2nd Law (ma = F)

Force Substitution
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‘ Substituting velocity (v = E}

The Differential Form

dK dx
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The Exact Instant: A tiny change in position (dz)

yields a tiny change in energy (dK).
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —— Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




DERIVATION STEP 2: ZOOMING OUT
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The Macroscopic View: Integral Form
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The Integration

The Final Theorem
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SYNTHESIS: The Work-Energy Theorem is actually the integral form of Newton's Second Law.
While F=ma gives spatial information at an exact instant of time, AK = W integrates that
temporal information over an interval.
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APPLICATION EXAM PREP (NCERT 5.6) A TopAll

Applied Motion: The Rough Patch
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e (k=0.5 J)

T T T T T T

¥ =.01m X =20 GHlm

Step 1: Setup Step 2: Solution
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KEY TAKEAWAYS A TopAll
Core Concept Mastery
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INK— f F' dx — The change in kinetic energy is equal to the net work
x|+ done, even when the force constantly changes.

Q:[? Area Under the Curve — Work done against a variable force maps directly
= to the geometric area under the F' — x curve.

C Scalar Limitation — Because it is a scalar relationship, this theorem drops the
directional vector information inherently contained in Newton's 2nd Law.
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ntegration bridges the instant (dt) to the interval (ﬂx)) .




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




