CHAPTER 5.8 | WORK, ENERGY AND POWER

The Conservation of
Mechanical Energy

Proving energy constancy unaer conservative forces
for NEET/JEE.

[Physics] [Class1l] [Important Concept]
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Slide Title Iin Plus Jakarta Sans
The Fundamental Principle

When only conservative forces (like
gravity or ideal spring forces) act on a
body, the sunm of its kinetic and
potential energies remains
constant.

AK+AV =0 = AK+V)=0

Total Mechanical Energy (E) =
K + V(x) = Constant

E (Total Constant Energy)




The Falling Body Model
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Position 1: Top of cliff
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(Height = H, Velocity = 0)

@ Position 2: Mid-fall
(Height = h, Velocity = v, )

Position 3: Ground level

.........................................

(Height = 0, Velocity = v,)

V = mgH

(Constant)

K

‘x’zmvf

E =mgH

E =mgH
(Constant)

I

E = mgH
(Constant)
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Model
Constraints:

e Mass=m

» Upward direction
Is defined as
positive.

e The only force
acting is gravity
(a conservative
force).
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Mathematical Proof of Conservation

Position 1: At Height H

Pure Potential

E.=mgH+0

Because gravity is a constant conservative force, the total energy is conserved: E_, =E_ =E

Position 2: At Height h

Mixed Energy

E, = mgh +’2mv, ?
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Position 3: At Ground O

E,=0 +%mv?

0

=0
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Energy Transformation in Action A 7o

Position 1: Top of Cliff (H) Position 2: Mid-fall (h) Position 3: Ground Level (0)

E (Total Mechanical Energy) E (Total Mechanical Energy) E (Total Mechanical Energy)

As the ball falls, potential energy is perfectly converted into kinetic energy. The bounding box (E) never changes size.



Key Takeaways for Exams

+/ Constant Total Energy: K + V = Constant holds true only if non-
conservative forces (like friction or air resistance) are strictly zero.

+ Path Independence: The work done by gravity depends only on the
initial and final heights, not the trajectory or path taken.

v/ Velocity at Ground: Equating the top and bottom states (E_H = E_O)
yields the frequently tested kinematic shortcut: v_f = v/(2gH).

+/ Variable Transformation: Kinetic energy increases at the exact
mathematical rate that potential energy decreases (AK = -AV).
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