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1. POTANSİYEL ENERJİ
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Bölüm 8: Potansiyel Enerji ve Enerjinin Korunumu 
 
Kavrama Soruları 
 

1- Hızı olmayan bir cismin enerjisi varmıdır? 
2- Hızı olan bir cismin potansiyel enerjisinden bahsedilebilir mi? 
3- Hangi durumlarda bir cisim üzerine yapılan iş yoldan bağımsızdır? 
4- Ne zaman bir sistemin toplam mekanik enerjisi korunur? 
5- Sürtünme kuvvetinden başka korunumsuz kuvvet var mıdır? 
 

Konu İçeriği 
 
      Sunuş 

8-1 Potansiyel enerji 
8-2 Korunumlu ve korunumsuz kuvvetler 
8-3 Korunumlu kuvvetler ve potansiyel enerji 
8-4 Mekanik enerjinin korunumu 
8-5 Korunumsuz kuvvetlerin yaptığı iş 
8-6 Korunumlu kuvvet-potansiyel enerji ilişkisi 
 

 
 
Sunuş 
 
Bu bölümde, önce potansiyel enerji tanımlanacak, korunumlu kuvvetler ve korunumsuz 
kuvvetler arasındaki farka değinilecektir.  Daha sonra korunumlu kuvvet ile potansiyel enerji 
arasında nasıl bir ilişki olduğu açıklanacaktır.  Fizikte önemli bir kavram olan ve problem 
çözmede güçlü bir yöntem olan enerjinin korunumuna değinilecektir.  Korunumsuz 
kuvvetlerin yaptığı iş tanımlandıktan sonra korunumlu kuvvet potansiyel enerji ilişkisi 
verilecektir. 
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1. POTANSİYEL ENERJİ

Kütle Çekim Potansiyel Enerjisi Esneklik Potansiyel Enerjisi

Potansiyel Enerji, parçacıklardan oluşan bir sistemde parçacıklarin konumlarından  dolayı 
sahip olduğu enerji olarak tanımlanabilir. Bu durumu biraz daha açiklamak için birbirine 
kuvvet uygulayan iki yada daha çok cisimden oluşan bir sistmemi tanıtmalıyız.Sistemin 
düzenlenişi değişirse, sistemin potansiyel enerjisi de değişir. Sistem birbirne kuvvet 
uygulayan sadece iki parçacikatn oluşmuşsa, bu parçacıklardan biri üzerine etkiyen 
kuvvetin yaptığı iş, parcacığın kinetik enerjisi ile sistemin diğer biçımlerdeki enerjisi 
arasında bir enerji dönüşümüne neden olur.
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1. POTANSİYEL ENERJİ

Potansiyel 
  Enerji

Kinetik 
Enerji

Tüm Enerji

Yerçekimsel 
potansiyel 

enerji

Elastik 
potansiyel 

enerji

Kimyasal 
potansiyel 

enerji

Tüm enerji nasıl bölünür?
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1. POTANSİYEL ENERJİ

• konum enerjisi 
veya depolanan 
enerji 

  
– Bir barajın 

arkasındaki su 
– Başın üstüne çekiç 
– Tabakta Yemek

• hareketin enerjisi, 
iş yapabilen form  

– Akan su 
– Düşen çekiç 
– Biyolojik bir 

hücrede ATP'yi 
yeniden oluşturan 
elektronlar

Potansiyel              Kinetik
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1.1. KÜTLE ÇEKİM POTANSİYEL ENERJİSİ
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1.1. KÜTLE ÇEKİM POTANSİYEL ENERJİSİ

• m = kütle (kg) 
• h = yükseklik (m) 
• g = yerçekimsel ivme(9.8 m/s2)

 
PE = mgh  

• birim joule
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1.1. KÜTLE ÇEKİM POTANSİYEL ENERJİSİ
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1.2. ESNEKLİK POTANSİYEL ENERJİSİ

218 C H A P T E R  8 Potential Energy and Conservation of Energy

CONSERVATIVE AND NONCONSERVATIVE FORCES
The work done by the gravitational force does not depend on whether an object
falls vertically or slides down a sloping incline. All that matters is the change in the
object’s elevation. On the other hand, the energy loss due to friction on that in-
cline depends on the distance the object slides. In other words, the path makes no
difference when we consider the work done by the gravitational force, but it does
make a difference when we consider the energy loss due to frictional forces. We
can use this varying dependence on path to classify forces as either conservative or
nonconservative.

Of the two forces just mentioned, the gravitational force is conservative and
the frictional force is nonconservative.

Conservative Forces

Conservative forces have two important properties:

1. A force is conservative if the work it does on a particle moving between any two
points is independent of the path taken by the particle.

2. The work done by a conservative force on a particle moving through any closed
path is zero. (A closed path is one in which the beginning and end points are
identical.)

The gravitational force is one example of a conservative force, and the force
that a spring exerts on any object attached to the spring is another. As we learned
in the preceding section, the work done by the gravitational force on an object
moving between any two points near the Earth’s surface is 
From this equation we see that Wg depends only on the initial and final y coordi-

Wg ! mgyi " mgyf .

8.2

Properties of a conservative force

Figure 8.2 (a) An undeformed
spring on a frictionless horizontal
surface. (b) A block of mass m is
pushed against the spring, compress-
ing it a distance x. (c) When the
block is released from rest, the elastic
potential energy stored in the spring
is transferred to the block in the
form of kinetic energy. 

x = 0

x

m

x = 0

v

(c)

(b)

(a)

Us =    kx21
2

Ki = 0

Kf =    mv21
2

Us = 0

m

m

Esneklik Potansiyel Enerji, yanda görünen blok ve yaydan 
oluşan sistemi inceleyelim. Yayın blok üzerine uyguladığı 
kuvvet F=-kx ile verilir. Bu dudurmda yaya bağlı blok 
üzerinde yay tarafindan yapılan iş; 

Bu durumda bloğun ilk ve son x koordinatları x=0 denge 
konumundan ölçülür. Yine, W’nin sadece ilk ve son x 
koordinatlarına bağli olduğunü ve herhangi kapalı bir yol 
için sıfır olduğunu biliyoruz. Sistemin esneklik potansiyel 
enerji fonksiyonu;
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Can the gravitational potential energy of a system ever be negative?

Quick Quiz 8.1

The Bowler and the Sore ToeEXAMPLE 8.1
the ball reaches his toe gives (7 kg)
(9.80 m/s2)(0.03 m) ! 2.06 J. So, the work done by the gravi-
tational force is We should probably
keep only one digit because of the roughness of our esti-
mates; thus, we estimate that the gravitational force does 30 J
of work on the bowling ball as it falls. The system had 30 J of
gravitational potential energy relative to the top of the toe be-
fore the ball began its fall.

When we use the bowler’s head (which we estimate to be
1.50 m above the floor) as our origin of coordinates, we find
that (7 kg)(9.80 m/s2)(" 1 m) ! " 68.6 J and
that (7 kg)(9.80 m/s2)(" 1.47 m) ! " 100.8 J.
The work being done by the gravitational force is still 

30 J.Wg ! Ui " Uf ! 32.24 J !

Uf ! mgyf !
Ui ! mgyi !

Wg ! Ui " Uf ! 32.24 J.

Uf ! mgyf !A bowling ball held by a careless bowler slips from the
bowler’s hands and drops on the bowler’s toe. Choosing floor
level as the y ! 0 point of your coordinate system, estimate
the total work done on the ball by the force of gravity as the
ball falls. Repeat the calculation, using the top of the bowler’s
head as the origin of coordinates.

Solution First, we need to estimate a few values. A bowling
ball has a mass of approximately 7 kg, and the top of a per-
son’s toe is about 0.03 m above the floor. Also, we shall as-
sume the ball falls from a height of 0.5 m. Holding nonsignif-
icant digits until we finish the problem, we calculate the
gravitational potential energy of the ball–Earth system just
before the ball is released to be (7 kg)
(9.80 m/s2)(0.5 m) ! 34.3 J. A similar calculation for when

Ui ! mgyi !

Elastic Potential Energy

Now consider a system consisting of a block plus a spring, as shown in Figure 8.2.
The force that the spring exerts on the block is given by In the previous
chapter, we learned that the work done by the spring force on a block connected
to the spring is given by Equation 7.11:

(8.3)

In this situation, the initial and final x coordinates of the block are measured from
its equilibrium position, x ! 0. Again we see that Ws depends only on the initial
and final x coordinates of the object and is zero for any closed path. The elastic
potential energy function associated with the system is defined by

(8.4)

The elastic potential energy of the system can be thought of as the energy stored
in the deformed spring (one that is either compressed or stretched from its equi-
librium position). To visualize this, consider Figure 8.2, which shows a spring on a
frictionless, horizontal surface. When a block is pushed against the spring (Fig.
8.2b) and the spring is compressed a distance x, the elastic potential energy stored
in the spring is kx2/2. When the block is released from rest, the spring snaps back
to its original length and the stored elastic potential energy is transformed into ki-
netic energy of the block (Fig. 8.2c). The elastic potential energy stored in the
spring is zero whenever the spring is undeformed (x ! 0). Energy is stored in the
spring only when the spring is either stretched or compressed. Furthermore, the
elastic potential energy is a maximum when the spring has reached its maximum
compression or extension (that is, when is a maximum). Finally, because the
elastic potential energy is proportional to x2, we see that Us is always positive in a
deformed spring.

" x "

Us # 1
2kx2

Ws ! 1
2kxi 

2 " 1
2kxf 

2

Fs ! "kx.

Elastic potential energy stored in a
spring
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1.3. KIMYASAL POTANSİYEL ENERJİSİ

• Bir nesnenin 
kimyasal bağlarında 
depolanan 
potansiyel enerji

https://www.keacher.com/files/dir0/battery-group-large.jpg
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