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1 Recall the definition of work of a constant force



Recall Work of a constant force

Force causes Displacement

Ԧ𝐹

Work is done 

Distance=d
𝐀 𝑩



Recall Work of a constant force

The work done by constant force: 

F: applied force, expressed in Newton N

AB: is the distance covered by the box, expressed in meter m.

α: angle between the force and the displacement, expressed in

degree.

𝑾𝑭 = 𝑭 × 𝑨𝑩 × 𝐜𝐨𝐬(𝜶)

𝑾𝑭 : work done by the force,

expressed in Joule J.



𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭Application 1:

A box of mass 𝒎 = 𝟕𝟓𝟎𝒈 slides

on a rough surface AB.

The box moves under the action of a force 𝑭 = 𝟎. 𝟕𝟓𝑵
making an angle 𝜶 = 𝟑𝟎° with the horizontal.

The magnitude of friction between the box and the surface is

𝒇𝒓 = 𝟐𝑵.

Given 𝐀𝐁 = 𝟏𝟓𝟎𝐜𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.



𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭

𝒎 = 𝟎. 𝟕𝟓𝑲𝒈 ; 𝑭 = 𝟎. 𝟕𝟓𝑵 ; 𝜶 = 𝟑𝟎° ; 𝒇𝒓 = 𝟐𝑵 ; 𝐀𝐁
= 𝟏. 𝟓𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.

1)Name all the forces acting on the block, then represent the

forces on the figure.

𝐖

𝐍
𝒇

The forces are:

• Weight: 𝑾

• Normal: 𝑵

• Friction: 𝒇

• Tractive force: 𝑭



𝒎 = 𝟎. 𝟕𝟓𝑲𝒈 ; 𝑭 = 𝟎. 𝟕𝟓𝑵 ; 𝜶 = 𝟑𝟎° ; 𝒇𝒓 = 𝟐𝑵 ; 𝐀𝐁
= 𝟏. 𝟓𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.

2)Calculate the work done by each force.

𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭

𝐖

𝐍
𝒇

Work done by normal force:

𝑾𝑵 = 𝑵× 𝑨𝑩 × 𝐜𝐨𝐬(𝟗𝟎)

𝑾𝑵 = 𝑵 × 𝒅 × 𝐜𝐨𝐬(𝑵; 𝒅)

𝑾𝑵 = 𝟎𝑱



𝒎 = 𝟎. 𝟕𝟓𝑲𝒈 ; 𝑭 = 𝟎. 𝟕𝟓𝑵 ; 𝜶 = 𝟑𝟎° ; 𝒇𝒓 = 𝟐𝑵 ; 𝐀𝐁
= 𝟏. 𝟓𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.

2)Calculate the work done by each force.

𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭

𝐖

𝐍
𝒇

Work done by friction force:

𝑾
𝒇
= 𝒇 × 𝑨𝑩 × 𝐜𝐨𝐬(𝟏𝟖𝟎)

𝑾
𝒇
= 𝒇 × 𝒅 × 𝐜𝐨𝐬(𝒇; 𝒅) 𝑾

𝒇
= 𝟐 × 𝟏. 𝟓 × (−𝟏)

𝑾
𝒇
= −𝟑𝑱



𝒎 = 𝟎. 𝟕𝟓𝑲𝒈 ; 𝑭 = 𝟎. 𝟕𝟓𝑵 ; 𝜶 = 𝟑𝟎° ; 𝒇𝒓 = 𝟐𝑵 ; 𝐀𝐁
= 𝟏. 𝟓𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.

2)Calculate the work done by each force.

𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭

𝐖

𝐍
𝒇

Work done by tractive force :

𝑾𝑭 = 𝟎. 𝟕𝟓 × 𝟏. 𝟓 × 𝒄𝒐𝒔(𝟑𝟎)

𝑾𝑭 = 𝑭 × 𝒅 × 𝒄𝒐𝒔(𝑭; 𝒅)
𝑾𝑭 = 𝟎. 𝟗𝟕𝑱



𝒎 = 𝟎. 𝟕𝟓𝑲𝒈 ; 𝑭 = 𝟎. 𝟕𝟓𝑵 ; 𝜶 = 𝟑𝟎° ; 𝒇𝒓 = 𝟐𝑵 ; 𝐀𝐁
= 𝟏. 𝟓𝐦 and 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.

2)Calculate the work done by each force.

𝐀 𝑩
𝒅

𝜶 = 𝟑𝟎°

𝑭

𝐖

𝐍
𝒇

Work done by weight :

𝑾𝑾 = 𝟎. 𝟕𝟓 × 𝟏. 𝟓(𝟎 − 𝟎)

𝑾𝑾 = 𝒎𝒈(𝒉𝒊 − 𝒉𝒇)

𝑾𝑾 = 𝟎𝑱
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1 Recall the definition of  energy and its types.

2 Determine the Kinetic energy



Energy

Energy: Is the ability to do work.

Object has energy

Energy, as work, is expressed in Joules (J).

Work can be done

• Energy exists in many forms.

• Energy can be transferred from one object to another.

• Energy can be changed from one form to another.

• Energy cannot be created or destroyed.



Energy

In this lesson we will study

mechanical energy



Mechanical Energy (ME)

Kinetic Energy 

(KE)

Potential Energy 

(PE)

Energy

Mechanical Energy (ME): of a system is the sum of its

macroscopic kinetic energy KE and macroscopic potential

energy PE:
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Kinetic Energy (KE):Energy possessed by a body
due to its motion.

Kinetic Energy (KE)

Kinetic Energy of 

Translation 

Kinetic Energy of 

Rotation  (GS)

Translational motion Rotational motion

Kinetic Energy (KE)

𝑲𝑬𝒕𝒓𝒂𝒏𝒔 = 𝟏/𝟐𝒎𝑽𝟐 𝑲𝑬𝒓𝒐𝒕 = 𝟏/𝟐𝑰𝜽′
𝟐



𝑽

Kinetic Energy (KE)

Kinetic Energy of Translation (𝐊𝐄𝐭𝐫𝐚𝐧𝐬):

𝑲𝑬𝒕𝒓𝒂𝒏𝒔 =
𝟏

𝟐
𝒎𝑽𝟐

• 𝒎: mass of the body, expressed in (kg).

• 𝑽: The velocity of the body, expressed in m/s.

• 𝑲𝑬𝒕𝒓𝒂𝒏𝒔: Kinetic energy, expressed in (J).



Kinetic Energy (KE)

Application 2:

A ball of mass 𝒎 = 𝟐𝑲𝒈 starts its

motion from rest from A and reaches

B with a speed 𝐯 = 𝟑𝐦/𝐬 as shown in

the figure.

𝑲𝑬𝑨 = 𝟏/𝟐𝒎𝑽𝟐

𝑲𝑬𝑩 = 𝟎. 𝟓 × 𝟐 × (𝟑)𝟐

𝑲𝑬𝑩 = 𝟗𝑱

𝑽

𝐀 𝑩

Calculate the kinetic energy of the ball at A and at B.

𝑲𝑬𝑨 = 𝟎. 𝟓 × 𝟐 × (𝟎)𝟐

𝑲𝑬𝑩 = 𝟏/𝟐𝒎𝑽𝟐

𝑲𝑬𝑨 = 𝟎𝑱
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1 Determine the Gravitational potential energy



Potential Energy (PE): is a form of energy stored in the body

Potential Energy (PE)

Gravitational 

potential energy

Elastic potential 

energy

Potential Energy (PE)

𝑷𝑬𝒈 = 𝒎𝒈𝒉
𝑷𝑬𝒆 =

𝟏

𝟐
𝒌𝒙𝟐



Gravitational Potential Energy (GPE)

Gravitational Potential Energy (GPE):

Gravitational Potential Energy is the energy stored in a body due to

the relative position of the system with respect to the reference

𝑷𝑬𝒈 = 𝒎𝒈𝒉

•𝒎: mass of the body, expressed in kg.

•𝒈: gravity, g=10N/kg.

•𝒉: height of the body from the reference

expressed in m



Gravitational Potential Energy (GPE)

If the body on reference, then h=0

If the body below reference, then h<0

If the body above reference, then h>0



Gravitational Potential Energy (GPE)/ inclined plane

Application 4:

A ball (S) of mass 𝒎 = 𝟏. 𝟐𝐊𝐠 moves

up an inclined plane making an angle

𝜶 = 𝟑𝟎° with the horizontal starting

from the bottom O.
𝐎

𝐀

𝒉

𝜶

𝐁
The ball reaches point A at a height h from the ground, where

𝑶𝑨 = 𝟏. 𝟓𝒎
Take the horizontal line passing through B as a reference level

for gravitational potential energy. Given 𝐠 = 𝟏𝟎𝐍/𝐤𝐠
Calculate 𝐆𝑷𝑬 of the system (ball-earth) at point A.



Gravitational Potential Energy (GPE)/ inclined plane

𝒎 = 𝟏. 𝟐𝑲𝒈; 𝐎𝐀 = 𝟏. 𝟓𝒎;𝜶 = 𝟑𝟎; 𝐠 = 𝟏𝟎𝐍/𝐤𝐠;

The gravitation potential energy is:

𝐆𝑷𝑬𝑨 = 𝒎𝐠𝒉

For the triangle AOB: 𝒔𝒊𝒏𝜶 =
𝒐𝒑𝒑

𝒉𝒚𝒑

𝑮𝑷𝑬 = 𝒎𝐠𝒉 = 𝒎𝒈(𝑶𝑨𝒔𝒊𝒏𝜶)

𝒔𝒊𝒏𝜶 =
𝒉

𝑶𝑨
→ 𝒉 = 𝑶𝑨𝒔𝒊𝒏𝜶

𝑮𝑷𝑬 = 𝟏. 𝟐 × 𝟏𝟎 × 𝟏. 𝟓 × 𝒔𝒊𝒏𝟑𝟎 𝑮𝑷𝑬 = 𝟗𝐉

𝐎

𝐀

𝒉

𝜶

𝐁



Gravitational Potential Energy (GPE)/ inclined plane

Application 5:

A ball of mass 𝒎 = 𝟐𝐤𝐠 at the top A of

an inclined plane making an angle 𝜶
= 𝟔𝟎° with the horizontal.

The ball moves down and reaches point

O, where 𝑨𝑶 = 𝟗𝟎𝒄𝒎.

𝐀

𝐎

𝒉

𝜶

𝜶
𝐁

The horizontal plane passing through A is a reference level

for gravitational potential energy. Given 𝐠 = 𝟏𝟎𝐍/𝐤𝐠
Calculate 𝐆𝐏𝐄 of the system (ball-earth) at point O.



Gravitational Potential Energy (GPE)/ inclined plane

The gravitational potential energy is:

𝑮𝑷𝑬 = 𝒎𝐠𝒉

𝒎 = 𝟐𝑲𝒈; 𝑨𝑶 = 𝟎. 𝟗𝒎; 𝜶 = 𝟔𝟎°;𝐠 = 𝟏𝟎𝐍/𝐤𝐠

For the triangle AOB:𝒔𝒊𝒏𝜶 =
𝒐𝒑𝒑

𝒉𝒚𝒑

𝒔𝒊𝒏𝜶 =
−𝒉

𝑨𝑶
→ 𝒉 = −𝑨𝑶𝒔𝒊𝒏𝜶

𝑮𝑷𝑬 = 𝒎𝐠 −𝑨𝑶𝒔𝒊𝒏𝜶

𝑮𝑷𝑬 = −𝟏𝟓. 𝟔𝐉𝑮𝑷𝑬 = 𝟐 × 𝟏𝟎 × (−𝟎. 𝟗 × 𝒔𝒊𝒏𝟔𝟎)

𝐀

𝐎

𝒉

𝜶

𝜶
𝐁



Gravitational Potential Energy/ Pendulum 



Gravitational Potential Energy (GPE)/ Pendulum

Gravitational potential energy at point A

at a height h above the reference level:

O

𝐀

𝑩

The gravitational potential energy:

𝑮𝑷𝑬𝑨 = 𝒎𝐠𝒉

𝑳 = 𝒉 + 𝒙 → 𝒉 = 𝑳 − 𝒙

𝒙 = 𝑳𝒄𝒐𝒔𝜽

𝒉 = 𝑳 − 𝒙 = 𝑳 − 𝑳𝒄𝒐𝒔𝜽 𝒉 = 𝑳(𝟏 − 𝒄𝒐𝒔𝜽)

For the triangle AOH: 𝒄𝒐𝒔𝜽 =
𝒂𝒅𝒋

𝒉𝒚𝒑
=

𝒙

𝑳

𝐇



Gravitational Potential Energy (GPE)/ Pendulum

Application 6:

A pendulum is formed of a massless and

inextensible string of length 𝑳 = 𝟗𝟎𝒄𝒎,

having one of its ends O fixed to a

support while the other end carries a

particle (S) of mass 𝒎 = 𝟐𝟎𝟎 𝒈 .

O

𝐀

𝑩

The pendulum is shifted from its equilibrium position to

point A making an angle 𝜽 = 𝟑𝟎°.

The horizontal plane passing through B is a reference level

for gravitational potential energy. Given 𝐠 = 𝟏𝟎𝐍/𝐤𝐠.



Gravitational Potential Energy (GPE)/ Pendulum

O

𝐀

𝑩

Calculate GPE of the system

(pendulum-earth) at point A when it

making angle 𝜽 = 𝟑𝟎° with the

equilibrium position.

𝒎 = 𝟐𝒌𝒈; 𝑳 = 𝟎. 𝟗𝒎; 𝜽 = 𝟑𝟎; 𝒈 = 𝟏𝟎𝑵/𝒌𝒈

𝑮𝑷𝑬𝑨 = 𝒎𝐠𝐡 = 𝐦𝒈𝑳(𝟏 − 𝒄𝒐𝒔𝜽)

𝑮𝑷𝑬𝑨 = 𝟐 × 𝟏𝟎 × 𝟎. 𝟗(𝟏 − 𝒄𝒐𝒔𝟑𝟎)

𝑷𝑬𝐠 = 𝟐. 𝟒𝐉
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1 Determine the Elastic Potential energy of a particle



Elastic Potential Energy (EPE)

Elastic Potential Energy (EPE): is stored in elastic objects such

as rubber bands, springs, …

𝑬𝑷𝑬 =
𝟏

𝟐
𝒌𝒙𝟐

𝒍𝟎

𝒍

𝒍
𝒍𝟎: initial length 

𝒙 = ቊ
𝒍 − 𝒍𝟎 (𝒆𝒍𝒐𝒏𝒈𝒂𝒕𝒊𝒐𝒏

𝒍𝟎 − 𝒍 (𝒄𝒐𝒎𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏)



Elastic Potential Energy (EPE)

𝑬𝑷𝑬 =
𝟏

𝟐
𝒌𝒙𝟐

• 𝑬𝑷𝑬: elastic potential energy, expressed in J.

• K: spring constant (stiffness) expressed in N/m.

• 𝒙: The compression or elongation of the spring, expressed in m.



Horizontal spring Vertical spring

Elastic Potential Energy (EPE)

𝑬𝑷𝑬 =
𝟏

𝟐
𝒌𝒙𝟐



Elastic Potential Energy (EPE)

Application 7:

Consider a box (S) of mass 𝒎 = 𝟓𝟎𝟎𝐠 is connected to a spring
(R) of free length 𝒍𝟎 = 𝟐𝟓𝒄𝒎.

1.Calculate the variation in length ∆𝒍.
2.Calculate the elastic potential energy stored in the spring when

it is elongated by 𝒙 = ∆𝑳

The stiffens of the spring is 𝒌 = Τ𝟐𝟎𝑵 𝒎
The spring is elongated by a distance 𝒙
and become has a length 𝒍 = 𝟑𝟓𝒄𝒎.



Elastic Potential Energy (EPE)

𝒎 = 𝟓𝟎𝟎𝐠; 𝒍𝟎 = 𝟐𝟓𝒄𝒎; 𝒌 = Τ𝟐𝟎𝑵 𝒎; 𝒍 = 𝟑𝟓𝒄𝒎.

𝒙 = ∆𝑳 = 𝒍 − 𝒍𝟎

𝐄𝐏𝐄 = 𝟏/𝟐𝐤𝐱𝟐

𝒙 = 𝟑𝟓 − 𝟐𝟓 𝒙 = 𝟏𝟎𝒄𝒎 = 𝟎. 𝟏𝒎

𝐄𝐏𝐄 = 𝟎. 𝟏𝐉

1.Calculate the variation in length ∆𝒍.

2.Calculate the elastic potential energy stored in the spring when

it is elongated by 𝒙 = ∆𝑳

𝐄𝐏𝐄 = 𝟎. 𝟓 × 𝟐𝟎 × 𝟎. 𝟏 𝟐
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1 Determine the mechanical energy of a particle

2 Determine the internal energy of a particle

3 Determine the total energy of a system



Mechanical Energy (ME)

The Mechanical Energy of a system at a certain point is:

the sum of kinetic energy and potential energy of a system at a

certain point, expressed in J

𝐌𝐄 = 𝐊𝐄 + 𝐏𝐄𝐠 + 𝐏𝐄𝐞



Mechanical Energy (ME)

Application 8:

A particle (S) of mass of 𝒎 = 𝟏. 𝟐𝟓𝑲𝒈 starts

its motion from rest from A.

The particle reaches point B, 3.1m above

the ground with a speed of 2.5m/s.

𝐀
𝑩

𝒉𝑩

𝐏𝐄𝐠 = 𝟎

Take the ground as reference level for gravitational potential energy.

Given 𝐠 = 𝟏𝟎𝐍/𝐤𝐠 .

1)Calculate the mechanical energy of the system[(S)-earth] at point

A.

2)Calculate the mechanical energy of the system[(S)-earth] at point B



Mechanical Energy (ME)

𝒎 = 𝟏. 𝟐𝟓𝒌𝒈; 𝒉𝑨 = 𝒉𝑩 = 𝟑. 𝟏𝒎; 𝑽𝑩 = 𝟐. 𝟓𝒎/𝒔; g=10N/kg.

1)Calculate the mechanical energy of the system[(S)-earth] at

point A.

𝐌𝐄𝑨 = 𝐊𝐄𝑨 + (𝐆𝐏𝐄)𝑨

𝑴𝑬𝑨 =
𝟏

𝟐
𝒎𝑽𝑨

𝟐 +𝒎𝒈𝒉𝑨

𝑴𝑬𝑨 = 𝟎. 𝟓 × 𝟏. 𝟐𝟓 × (𝟎)𝟐+𝟏. 𝟐𝟓 × 𝟏𝟎 × 𝟑. 𝟏

𝐌𝐄 = 𝟑𝟖. 𝟕𝟓𝐉𝑴𝑬𝑨 = 𝟎 + 𝟑𝟖. 𝟕𝟓

𝐀
𝑩

𝒉𝑩

𝐏𝐄𝐠 = 𝟎



Mechanical Energy (ME)

𝒎 = 𝟏. 𝟐𝟓𝒌𝒈; 𝒉𝑨 = 𝒉𝑩 = 𝟑. 𝟏𝒎; 𝑽𝑩 = 𝟐. 𝟓𝒎/𝒔; g=10N/kg.

2) Calculate the mechanical energy of the system[(S)-earth]

at point B.

𝐌𝐄𝑩 = 𝐊𝐄𝑩 + (𝐆𝐏𝐄)𝑩

𝑴𝑬𝑩 =
𝟏

𝟐
𝒎𝑽𝑩

𝟐 +𝒎𝒈𝒉𝑩

𝑴𝑬𝑩 = 𝟎. 𝟓 × 𝟏. 𝟐𝟓 × (𝟐. 𝟓)𝟐+𝟏. 𝟐𝟓 × 𝟏𝟎 × 𝟑. 𝟏

𝐌𝐄 = 𝟒𝟐. 𝟔𝟓𝐉𝑴𝑬𝑨 = 𝟑. 𝟗 + 𝟑𝟖. 𝟕𝟓

𝐀
𝑩

𝒉𝑩

𝐏𝐄𝐠 = 𝟎



Mechanical Energy: ME = KE + PE

Kinetic (KE) (motion) Potential (PE) (position)

Translation 

(𝑲𝑬𝒕𝒓𝒂𝒏 = 𝟏/𝟐𝒎𝑽𝟐) 

Rotation  (GS)

(𝑲𝑬𝒓𝒐𝒕 = 𝟏/𝟐𝑰𝜽′
𝟐
)

Gravitational 

(𝑮𝑷𝑬 = 𝒎𝒈𝒉)

Elastic         (𝑬𝑷𝑬
= 𝟏/𝟐𝐤𝒙𝟐)



Internal Energy  (Thermal energy): U

Internal Energy (U): is defined as the energy due to the

random, disordered motion of molecules of a body



Internal Energy  (Thermal energy): U

𝑼 = 𝑲𝑬𝑴𝒊𝒄𝒓𝒐𝒔𝒄𝒐𝒑𝒊𝒄(change of temperature)+𝑷𝑬𝑴𝒊𝒄𝒓𝒐𝒔𝒄𝒐𝒑𝒊𝒄(change of state)

Solid Liquid Gas



Total Energy of the system (E)

Total Energy = Mechanical Energy + Internal Energy (Thermal) 

Energy – isolated system: system does not exchange energy with 

surrounding

The total energy is conserved:

𝐄 = 𝐌𝐄 + 𝐔 = 𝐜𝐨𝐧𝐬𝐭𝐚𝐧𝐭

∆𝐄 = ∆𝐌𝐄 + ∆𝐔 = 𝟎

∆𝐔 = −∆𝐌𝐄



Total Energy

Mechanical Energy Internal Energy

Kinetic energy

Rotation  (GS)

Gravitational

Elastic 

Potential Energy

Translation
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1 Apply the principle of conservation of ME energy

2 Apply the principle of non-conservation of ME energy



A

B

𝑨

𝑩

𝒉

Conservation of Mechanical Energy 

A body moves from point A to point B. The mechanical

energy of the system is conserved if:

𝑴𝑬𝑨 = 𝑴𝑬𝑩

The non-conservative forces (friction, air resistance, braking force,

traction forces, damping force…) are zero or neglected. (ex: 𝒇𝒓 = 𝟎).



𝜶

A

B

𝒉

𝐏𝐄𝐠 = 𝟎

Conservation of Mechanical Energy 

Application 9:

A car considered as a particle of

mass 500kg starts with a speed of

20m/s from the bottom A of an

inclined plane making an angle 𝜶
= 𝟑𝟎°with the horizontal.

The car cuts 35.1m reaches point B at a height h above the ground

with a speed of 7m/s.

1.Calculate the mechanical energy of the system[car-earth] at point A.

2.Calculate the mechanical energy of the system[car-earth] at point B.

3.Compare the mechanical energy at A and B, then deduce



A

B

𝜶

𝒉

𝐏𝐄𝐠 = 𝟎

Conservation of Mechanical Energy 

𝒎 = 𝟓𝟎𝟎𝒌𝒈; 𝑽𝑨 = 𝟐𝟎𝒎/𝒔;𝜶 = 𝟑𝟎°; 𝑨𝑩 = 𝟑𝟓. 𝟏𝒎; 𝑽𝑩 = 𝟕𝒎/𝒔

1.Calculate the mechanical energy of

the system[car-earth] at point A.

𝑴𝑬𝑨 = 𝑲𝑬𝑨 + 𝑷𝑬𝑨

𝑴𝑬𝑨 =
𝟏

𝟐
𝒎𝑽𝑨

𝟐 +𝒎𝒈𝒉𝑨

𝑴𝑬𝑨 =
𝟏

𝟐
× 𝟓𝟎𝟎 × (𝟐𝟎)𝟐+𝟎 𝑴𝑬𝑨 = 𝟏𝟎𝟎, 𝟎𝟎𝟎𝐉



Conservation of Mechanical Energy 

2.Calculate the mechanical energy of the system[car-earth] at

point B.

𝑴𝑬𝑩 = 𝑲𝑬𝑩 + 𝑷𝑬𝑩

𝒔𝒊𝒏𝜶 =
𝒉

𝑨𝑩
→ 𝒉 = 𝑨𝑩. 𝒔𝒊𝒏𝜶

𝑴𝑬𝑩 =
𝟏

𝟐
𝒎𝑽𝑩

𝟐 +𝒎𝒈𝒉𝑩

𝑴𝑬𝑩 =
𝟏

𝟐
𝒎𝑽𝑩

𝟐 +𝒎𝒈𝑨𝑩. 𝒔𝒊𝒏𝜶

𝑴𝑬𝑩 = 𝟎. 𝟓 × 𝟓𝟎𝟎 × (𝟕)𝟐+𝟓𝟎𝟎 × 𝟏𝟎 × 𝟑𝟓. 𝟏 × 𝒔𝒊𝒏𝟑𝟎 𝑴𝑬𝑩 = 𝟏𝟎𝟎, 𝟎𝟎𝟎𝐉

𝒎 = 𝟓𝟎𝟎𝒌𝒈; 𝑽𝑨 = 𝟐𝟎𝒎/𝒔;𝜶 = 𝟑𝟎°; 𝑨𝑩 = 𝟑𝟓. 𝟏𝒎; 𝑽𝑩 = 𝟕𝒎/𝒔

A

B

𝒉

𝐏𝐄𝐠 = 𝟎



A

B

𝜶

𝒉

𝐏𝐄𝐠 = 𝟎

Conservation of Mechanical Energy 

3.Compare the mechanical energy at A and B, then deduce.

𝑴𝑬𝑨 = 𝑴𝑬𝑩 = 𝟏𝟎𝟎, 𝟎𝟎𝟎𝑱

Then the mechanical energy is

conserved.

The frictional forces are neglected (𝒇𝒓 = 𝟎).



Non – conservation of Mechanical Energy 

A particle moves from point A to point B. If the non-conservative

forces acting on the body is not neglected, then:

The variation of mechanical energy

between these two points equal to sum of

work done by these forces.

∆𝑴.𝑬 =෍𝑾𝒏𝒐𝒏−𝒄𝒐𝒏𝒔

The mechanical energy of the system[body-earth] is NOT

conserved. (𝒇𝒓 ≠ 𝟎) 𝐁

𝐀

𝒉

𝜶 𝐏𝐄𝐠 = 𝟎

𝐌𝐄𝐀 ≠ 𝐌𝐄𝐁



The work done by friction appears as a heat




