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Example 1 

A diver of mass m drops from 

a board 10.0 m above the 

water’s surface, as in the 

Figure. Neglect air resistance.  

(a) Use conservation of 

mechanical energy to find 

his speed 5.00 m above 

the water’s surface.  

(b) Find his speed as he hits 

the water. 
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Solution 
a) find his speed 5.00 m above the 

water’s surface.  
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Solution 
b) Find his speed as he hits the 

water. 
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Example 2 

A block of mass 0.25kg is placed 

on a vertical spring of constant 

k = 5000N/m, and is pushed 

downward compressing the spring 

a distance of 0.1 m. As the block is 

released, it leaves the spring and 

continues to travel upward.  To 

what maximum height above the 

point of release does the block 

rise? 
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Taking Ug = 0 to be at the point of release, and 
noting that = vi = 0, gives 

Ei = Ki + Ui = 0 + (Us + Ug)i 

Ei = ½ k x2 + 0 = 25J 

When the mass reaches its maximum height h, 
vf = 0, and the spring is unstretched, so US = 0.  

Ef = Kf + Uf = 0 + mgh  

Ef = (0.25 kg)(9.80 m/s2) h 

Since mechanical energy is conserved, we have  
Ef = Ei, or 

(0.25 kg)(9.80 m/s2) h = 25J  

h=10.2m 
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Solution 

Example 3 

A 0.2 kg ball is forced to 
slide on a frictionless 
wire as in the Figure. 
The ball starts from rest 
at A and ends up at B 
after colliding with a 
light spring of force 
constant k. If the spring 
compresses a distance of 
0.1 m, what is the force 
constant of the spring? 
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The gravitational potential energy of the ball at A -with 
respect to the lowest point is 

 Ugi = mghi = (0.2 kg) (9.8 m/s2) (1.5 m) = 2.94 J 

 

 

 

 

 

 
 

The gravitational potential energy of the ball at B is 

 Ugf = mghf = (0.2 kg) (9.8 m/s2) (0.5 m) = 0.98 J 
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Solution 

The kinetic energy of the 
bead at A is zero since it 
starts from rest.   

Ki + Ui = Kf + Uf 

Solution 

Since the spring is part of the system, we must also take into 
account the energy stored in the spring at B. Since the spring 
compresses a distance xm = 0.1m, we have 

 US =  ½ k xm2 =  ½ k (0.1)2 

Using the principle of energy conservation gives 

           Ei = Ef 

   Ki + Ui = Kf + Uf 

   0 + Ugi = 0 + Ugf + Us 

         Ugi = Ugf + Us 

    2.94 J = 0.98 J +  ½ k (0.1)2 

          k = 392 N/m 
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Two masses are connected by a 
light string passing over a light 
frictionless pulley as shown in 
Figure.  The 5-kg mass is released 
from rest.  Using the law of 
conservation of energy,  

(a) determine the velocity of the 
3kg mass just as the 5kg mass 
hits the ground.  

(b) Find the maximum height to 
which the 3kg mass will rise. 
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Example 4 

 من قانون الحفاظ على الطاقة الميكانيكية

Ef = Ei  

Ei =  Ki + Ui = 0 + Mgh  

Ef = Kf  + Uf  = ½ Mv2 + ½ mv2 + mgh 

½ (m+M)v2 + mgh = Mgh 

½ (m+M)v2 = (M-m)gh 

𝒗𝟐 =
𝟐𝒈𝒉(𝑴−𝒎)

(𝑴+𝒎)
 

v = 4.4 m/s 
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متر في  4عندما تصل الكتلة الكبيرة األرض تكون قطعت مسافة 

متر وتمتلك طاقة حركة تجعلها  4حين ان الكتلة الصغيرة ترتفع 

ترتفع مسافة إضافية إلى ان تتحول الطاقة الحركية إلى طاقة 

 وضع بالكامل

Ei = Ef 

0 + ½ mv2 = mgh + 0 

𝒉 =
𝒗𝟐

𝟐𝒈
=
(𝟒. 𝟒)𝟐

𝟐 × 𝟗. 𝟖
= 𝟏𝒎 

الكتلة الصغيرة لألعلى بعد وصول  تحركتهاوهذه المسافة التي 

الكتلة الكبيرة إلى األرض وبالتالي يكون اقصى ارتفاع للكتلة 

 الصغيرة عن األرض هو 

ymax = 1+h = 1+4 = 5m 
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Solution 

i 

f 

Example 4 

Use conservation of energy to determine 

the final speed of a mass of 5.0kg 

attached to a light cord over a massless, 

frictionless pulley and attached to 

another mass of 3.5 kg when the 5.0 kg 

mass has fallen (starting from rest) a 

distance of 2.5 m as shown in Figure  
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 من قانون الحفاظ على الطاقة الميكانيكية

Ef = Ei 

Ei = Ki + Ui = 0 + Mgh 

Ef = Kf + Uf  

Ef = ½ Mv2 + ½ mv2 + mgh 

Mgh = ½  Mv2 + ½  mv2 + mgh 

 من هذه المعادلة يمكن إيجاد السرعة المطلوبة
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Solution 

Problems to be solved by yourself 

1. Use conservation of energy to determine 

the final speed of a mass of 5.0kg 

attached to a light cord over a massless, 

frictionless pulley and attached to another 

mass of 3.5 kg when the 5.0 kg mass has 

fallen (starting from rest) a distance of 2.5 

m as shown in the Figure 
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2. A 0.5-kg ball is thrown vertically upward with an initial speed 

of 16 m/s.  Assuming its initial potential energy is zero, find its 

kinetic energy, potential energy, and total mechanical energy 

(a) at its initial position, (b) when its height is 5m, and (c) when 

it reaches the top of its flight. (d) Find its maximum height 

using the law of conservation of energy. 
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 المحاضرة القادمة 

Non-conservative forces and 

the work-energy theorem  


