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Rotational motion 
Introduction 

 
The circle we call the 
 
Summary of all points on a area where 
they have from a certain point M the 
same distance R. 
 
 
 
 
 
 
 
 
 
 
 
In every circle the Circumference 
divided through the Diameter is a 
constant value π (pee). 
 

Circumference = π Diameter 
 

π (Pee) = 3.14 ........... 
 
Circumference = π x Diameter 
Diameter = 2 x R 
 

 
 
 

Circumference = π x 2 x R 
Circumference = 2 x π x R 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
R 

R 

R 

ºD ô¼ - z º Û - G» ô - ºG Ý ¾ ü 
P ô - v ô h ü 

 
Ç K ô¼ - h ‚ ÛzÅ-ŸïÅ-q-P-±ôÅ-ºhÛ-¿e¼-zXôh-VôGü 
M-Eôm-GP-¼ÞP-ŸÛG-GÛ-±ïG-»ôPÅ-µμôGÅ-hzÞÅ-ˆÛ-±ïG-PïÅ-Tm- M   
¾-MP-±h-¼ÛP-fÞP-Eh-¤ïh-GTÛG-¤±ßPÅ- R  hP-¿km-q-ŸÛG-¾-Gôü 
 
 
 
 
 
 
 
ÇKô¼-h‚ÛzÅ-GP-»P-¼ÞP-z-ŸÛG-GÛ-¤fº-ºDô¼-HÛ-±h-hï-¼P-GÛ-±PÅ-
fÛG-G¤-hˆÛ¾-fÛG-¾-zGô-z-m-IPÅ-PïÅ-Tm- π (pee)  hP-
¤±ßPÅü 

¤fº-ºDô¼-HÛ-±hü  =  π 
 ±PÅ-fÛGü 
    π (Pee) = 3.14 ........... 
¤fº-ºDô¼-HÛ-±hü = π x  ±PÅ-fÛGü  
    ±PÅ-fÛGü = 2 x R   

 

 

         ¤fº-ºDô¼-HÛ-±hü = π x 2 x R 

         ¤fº - ºD ô¼ - H Û - ± h ü = 2 x π x R 
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Line 
 
Is a long thin mark on a surface 
 
 
Two lines can be parallel or nonparallel 
(intersecting) 
 
Two parallel lines never intersect, no 
matter how far they are extended. 
They are always the same distance 
apart. 
 
 
 
 
Two nonparallel lines (intersecting 
lines) meet every time when they 
extend or not. They are not the same 
distance apart. 
 
 
 
 
Angles 
An angle is formed when two straight 
(nonparallel) lines meet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

f Û G ü 
 ŸïÅ-q-mÛ-PôÅ-GP-ŸÛG-ÇeïP-hÝ-dGÅ-y-ŸÛPü m¼-¤ô-»Ûm-q-ŸÛG-¾-
Gôü 
     

 
 

fÛG-GZÛÅ-fh-GÁÛz-z¤-GÅïG-fÛG-GP-¼ÞP-»Ûm-ÆÛhü 
 
fh -GÁ Û z - ˆ Û - f Û G -GZ Û Å -WÛ-®¤-zÇo¼-AôP-‚ïh-ˆP-dG-bà-fÞG-
fzÅ-¤ïhü hï-GZÛÅ-MP-±h-PïÅ-Tm-ŸÛG-bà-dG-bà-f-hh-GmÅü  
 
 
  
 
GÅ ïG - f Û G -GZ Û Å -zÇo¼-¤-zÇo¼-¾-z¿eôÅ-¤ïh-ˆÛ-dG-bà-fÞG-GÛ-
»ôhü hï-GZÛÅ-z¼-HÛ-MP-±h-PïÅ-¤ïh-»Ûmü 
 
 
 
¸ Þ ¼ - D ÞGü  
m¤-ŸÛG-GÅïG-fÛG-D-fÞG-GZÛÅ-ºyh-q-m-¸Þ¼-DÞG-ŸÛG-VGÅ-ˆÛÅ-
»ôhü 
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Angles 
If you begin by facing in a certain 
direction and then turn round until you 
are facing in the original direction again 
you will have made a complete turn (or 
revolution). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One complete turn is divided into 360 
degrees, which is written as 360°. 
 
In a half turn therefore, there are 180°. 
 
 
 
 
 
In a quarter turn there are 90°, which is 
called a right - angle. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Angle 

Angle 

Angle 

Angle is 360 degrees 

¸ Þ ¼ - D ÞG ü 
  Eôh-ˆÛ-xôGÅ-GP-ŸÛG-¾-D-Gbh-hï-ºGô-º²âGÅ-q-hP-hï-mÅ-D-
xôGÅ-Nå¼-bï-ÇÀ¼-»P-fôG-¤ºÛ-xôGÅ-hï¼-D-Gbh-z¼ü  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ç+ô¼-z-V-±P-ŸÛG-¸Þ¼-DÞG-V-±h- 360 ¾-zGôÅ-»ôhü hï-ºhÛ-¿e¼-
ƒÛÅ-VôGü 360 ° 
Ç+ô¼-z-xïh-;-¾-¸Þ¼-DÞG-V-±h- 180 °  »ôhü 
 
 
 
Ç+ô¼-z-zŸÛ-V-GTÛG-¾-¸Þ¼-DÞG-V-±h- 90° »ôh-q-hP-hï-ºiºÛ-¸Þ¼-
DÞG-Tm-¾ - ¸ Þ ¼ - D ÞG -ºi ô P - q ô -¸ï¼ü 
 

Angle 

Angle 
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Angles 
 
The sum of the angles in one triangle 
is always 180° (degrees). 
 
 
 
 
 
 
The sum of angles in one square is 
always 360°. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We calculate the angle with the help of 
an instrument called protractor. 
 
 
 
 
A protractor is a half circle that is 
divided into 180 equal units. Units are 
called degrees. 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Angle 

¸ Þ ¼ - D ÞGü 
h‚ÛzÅ-G¸ÞGÅ-¸Þ¼-GÅÞ¤-¤-ŸÛG-GÛ-¸Þ¼-HÛ-Eôm-zÇkô¤Å-V-±h- 
180°  »Ûmü  
 
 
 
h‚ÛzÅ-G¸ÞGÅ-Iâ-zŸÛ-¤-ŸÛG-GÛ-¸Þ¼-HÛ-Eôm-zÇkô¤Å-V-±h- 
360           »Ûmü   
 
 
 
 
Ç 
 

Angle 

 
 
 
 
 
 
P-±ôÅ-¸Þ¼-DÞG-Vï-VßP-±h-ºW¾-Mã¼-¸Þ¼-DÞG-ºW¾-VÅ- 
protractor  (¹ - G¤ ü)ŸïÅ-q-hï-zïh-uôh-‚ïh-ˆÛÅ-»ôhü 
 
¸Þ¼-DÞG-ºW¾-VÅ- protractor  mÛ-hÝ¤-zÞ-GTÛG-¤±ßPÅ- 
180 ¾-zGôÅ-qºÛ-ÇKô¼-h‚ÛzÅ-xïh-;-ŸÛG-»Ûmü hÝ¤-zÞ-GTÛG-
¤±ßPÅ-¼ï-¼ï-¾-¸Þ¼-DÞG-V-±hü »P-mü degree ¸ï¼ü  
 
 
 
 
 
 
 
 
 

Angles 

Angle 
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A measurement in ancient times: What is 
the size of the Earth? 
(Written by Heiri Schenkel and translated by 
Tsering Dordjee  
The size of the earth was probably first 
measured about 235 BC in Egypt by the 
scientist ERATOSTHENES. He worked as a 
librarian at the University of Alexandria and 
wrote many books about philosophy, 
geography and mathematics. 
Here is how he found the circumference of the 
earth. He was very astonished to note that, on 
the longest day of the year, a tower in Syene 
did not have a shadow – while another tower in 
Alexandria had a shadow. 

He only could explain this by accepting that the 
Earth is round: 

Knowing the distance between the two places 
and measuring the angle of 7° between the 
tower in Alexandria and the direction auf the 
sun's rays, he found that the earth must have a 
circumference of about 50 times the distance 
between the two cities. 
So he found: 
Circumference of the Earth = 50x800 km 

                                     = 40000 km 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ç S - ¤ ô º Û - ± h - ºW¾ - Ç e PÅ ü Åº Û - G ô -¾º Û - V - ±h -G -
¼ ï - » Û m - m¤ ü  
 
ÅºÛ-Gô-¾ºÛ-V-±h-ºW¾-¤Dm-HÛ-GP-¸G-hP-qô-mÛ-È-¾¤-»Û-ÁÝ-¤-
ºFâPÅ-qºÛ-¾ô- 235 ÇSôm-¾-‚ãP-qºÛ- Egypt ˆÛ-±m-¼ÛG-q-
ÍÛ-¼-bô-ÅÛ-fÛm-ŸïÅ-q-hï-¼ïhü DôP-Íï-¾ïG-²ïm-^Û¼-»ºÛ-mP-»ôh-
qºÛ-G®ßG-¾G-DP-ŸÛG-GÛ-hqï-¤²ôh-DP-hÝ-hqï-¤²ôh-hô-h¤-qºÛ-
xG-¾Å-GmP-Ç+zÅ-Åï¤Å-D¤Å-¼ÛG-q-hP-Å-GÁÛÅ-¼ÛG-q-hP-
ÍP-¯ÛÅ-zTÅ-ˆÛ-hïz-¤P-qô-¯ô¤-»ôh-q-¼ïhü ºhÛ¼-DôP-GÛÅ-ÅºÛ-
Gô-¾ºÛ-¤fº-ºDô¼-¼ÛP-±h-º±ô¾-ÇePÅ-Ç+ô¼-Çeôm-»ôhü DôP-GÛÅ-
»-¤±m-Tm-HÛ-GmÅ-±ß¾-ŸÛG-G¸ÛGÅ-GmP-‚ãP-z-mÛ-¾ô-GTÛG-GÛ-
ZÛm-¼ÛP-ÁôÅ-Ç+zÅ- Syene ŸïÅ-qºÛ-IôP-Eï¼-mP-»ôh-qºÛ-¿UôG-
¤D¼-¾-IÛz-mG-¤fôP-Mã-¤ïh-q-hP- (Alexandria) mP-»ôh-
qºÛ-¿UôG-¤D¼-HÛ-IÛz-mG-¤fôP-Mã-»ôhü  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ºhÛ-ºIï¾-zÁh-MG-Mã¼-ÅºÛ-Gô-¾-hï-¿Àâ¤-G¸ÞGÅ-»Ûm-q-DÅ-¾ïm-
hGôÅü Å-GmÅ-GZÛÅ-ˆÛ-hz¼-z¼-fG-hP-Íï-¾ïG-²ïm-^Û-»ºÛ-mP-
»ôh-qºÛ-¿UôG-¤D¼-hP-ZÛ-ºôh-wôG-xôGÅ-hz¼-¸Þ¼-±h- 70  »Ûm-
q-ÁïÅ-XïÅ-¯ÛÅ-zMz-Çeï-ÅºÛ-Gô-¾ºÛ-¤fº-ºDô¼-¼ÛP-±h-mÛ-È-¾¤-
Å-GmÅ-GZÛÅ-ˆÛ-hz¼-z¼-fG-hïºÛ-¿kz- 50 ®¤-»Ûm-hGôÅ-q-
ÁïÅ-q-¼ïhü 
‚Å-®P-¤fº-ºDô¼-¼ÛP-±hü =  50 x 800 km 

   =  40000 km 
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Rotational motion 
Introduction 

 
An object in rotational motion moves 
around a circle (from a centre with the 
constant distance R).  
 
 
 
 
 
 
 
 
 
The Rotational velocity of this object is 
 
 
 
 
Distance = Circumference = 2 x π x R 
 
 
 
 
If an object turns at a constant or 
uniform speed we call this motion 
uniform circular. 
 
Tangential Velocity 
 
Is the linear velocity along a curved 
path 
 
 
 
 
 
 
 
 
 
 
When we cut the thread, the object 
follows a straight linear motion. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rotational 
Velocity = 2 x π x R 

Time 
 

Velocity = 
Distance 

Time 
 

R 

Ç + ô¼ - z º Û - G» ô - ºG Ý ¾ ü 
P ô - v ô h ü 

hPôÅ-qô-GP-ŸÛG-Ç+ô¼-zºÛ-G»ô-ºGÝ¾-¾-»ôh-±ïü hï-ÇKô¼-h‚ÛzÅ-PïÅ-
Tm-ŸÛG-hˆÛ¾-mÅ-z¼-fG-zdm-qô- R  ŸÛG-GÛ-¤fº-Ç+ô¼-¾-G»ô-
zŸÛm-q-ŸÛG-¾-Gôü  
 
 
 
 
 
hPôÅ-qô-hïºÛ-Ç+ô¼-zºÛ-¤HôGÅ-±h- Rotational velocity mÛü 
 ¤HôGÅ-±hü =  MP-±hü 
            hÝÅ-±ôhü 
 
MP-±hü = ¤fº-Ç+ô¼-HÛ-±hü = 2 x π x R 
Ç+ô¼-zºÛ-¤HôGÅ-±hü = 2 x π x R 
               hÝÅ-±ôhü 
 
hPôÅ-qô-GP-ŸÛG-¤HôGÅ-±h-zdm-qô-º¤-Ç‰ô¤Å-qô-ŸÛG-PP-Ç+ô¼-z-mü 
P-±ôÅ-hï-¾-Ç + ô¼ - zB ô h - z dm - q ô - uniform circular     
ŸïÅ-zXôh-ˆÛÅ-»ôhü    
 
Ç K ô¼ - f Û G -G Û - ¤ Þ - E ã h -¾ - y h - qº Û - ¤H ôGÅ -±h ü  
hï-mÛ-¾¤-ˆôG-¾-»ôh-qºÛ-¤HôGÅ-±h-fh-;¼-ŸÛG-¾-Gôü 
 
 
 
 
 
 
G¾-ÆÛh-P-±ôÅ-fG-q-GTh-q-mü hPôÅ-qô-hï-¼P-G»ô-zŸÛm-qºÛ-¾¤-
fh-;¼-hïºÛ-xôGÅ-ÅÞ-ºWâG-Gôü  
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An object in uniform circular motion 
moves around the circle with a 
constant speed. 
 
Does the object accelerate? 
 
The speed of the object is constant but 
its velocity is changing. Velocity, being 
a vector, has a constant magnitude but 
a changing direction. 
 

Example 
An object rotates from the point A to 
the point B. It has the same speed but 
the picture shows clearly that the 
direction changes. 
 
 
 
 
 
 
 
The direction of the velocity in position 
A is different from the direction in 
position B. 
When the Velocity of an object  
changes then we say that the object 
accelerates. 
 

Rotational Speed 
Is the number or revolutions per unit of 
time. We express it in revolutions per 
minute (RPM). 
 
That means if a ball rotates 20 times in 
a round in one minute we say that it 
has 20 RPM (Rounds Per Minute) 
 
For example a phonograph record 
rotates at 33 1/3 RPM. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

B 

hPôÅ-qô-GP-ŸÛG-Ç+ô¼-zBôh-zdm-qô-ŸÛG-PP-»ôh-±ïü hï-ÇKô¼-h‚ÛzÅ-
ŸÛG-GÛ-¤fº-Ç+ô¼-¾-¤HôGÅ-±h-zdm-qô-GP-¼ÞP-ŸÛG-GÛ-fôG-G»ô-
zŸÛm-»ôhü  
hP ôÅ - q ô - Ÿ Û G -G Û - ¥ ã¼ - ± h -¾ - ºH ã¼ - z -» ô h - h¤ ü 
hPôÅ-qô-hïºÛ-¤HôGÅ-±h-zdm-qô-»Ûm-»P-hïºÛ-xôGÅ-¿km-¤HôGÅ-±h-
¾-ºHã¼-z-ºIô-zŸÛm-»ôhü xôGÅ-¿km-¤HôGÅ-±h-mÛ-¶ïG-‡¼- 
vector »Ûm-ŸÛPü hï-¾-V-±h-zdm-qô-»ôhü »Ûm-mºPü hïºÛ-D-
xôGÅ-ºHã¼-z-ºIô-zŸÛm-»ôhü  
     hq ï¼ - m ü  
hPôÅ-qô-ŸÛG-±ïG-dGÅ- A  mÅ-±ïG-dGÅ- B  ¾-ºDô¼-zBôh- 
‚ïh-ˆÛÅ-»ôhü hï-¾-¤HôGÅ-±h-zdm-qô-ŸÛG-»ôhü »Ûm-mºPü hqï-
¼ÛÅ-mP-zÇem-q-zŸÛm-hïºÛ-D-xôGÅ-¾-ºHã¼-z-ºIô-zŸÛm-»ôhü 
 
 
 
hPôÅ-qô-hïºÛ-xôGÅ-¿km-¤HôGÅ-±h-ˆÛ-D-xôGÅ-GmÅ-ÇePÅ- A  

¾-»ôh-q-hP-GmÅ-ÇePÅ- B ¾-»ôh-q-GZÛÅ-¤Û-ºiºôü  
hPôÅ-qô-GP-ŸÛG-GÛ-xôGÅ-¿km-¤HôGÅ-±h-¾-ºHã¼-z-ºIô-zŸÛm-»ôh-
mü P-±ôÅ-hPôÅ-qô-hï-¾-¥ã¼-±h-ºhÝG-ŸïÅ-zXôh-ˆÛÅ-»ôhü  
 

Ç + ô¼ - z º Û - ¤H ôGÅ -±h ü 
hï-mÛ-D-IPÅ-ŸÛG-»Ûm-¾ü »P-mü hÝÅ-±ôh-ˆÛ-±h-GŸÛ-ŸÛG-¾-Ç+ô¼-
zBôh-WÛ-®¤-‚ïh-q-¤±ômü hï-P-±ôÅ-Ç+¼-¤-GTÛG-mP-Ç+ô¼-zBôh-WÛ-®¤- 
‚ïh-qºÛ- revolutions per minute (RPM) fôG-¯ÛÅ-Ç+ô¼-HÛÅ-
»ôhü 
hï-WÛ-¿e¼-»Ûm-±ß¾-zXôh-mü G¾-ÆÛh-qô-¾ô-ŸÛG-Ç+¼-¤-GTÛG-mP-ÇKô¼-
h‚ÛzÅ-ŸÛG-GÛ-¤fº-Ç+ô¼-¾-±¼- 20 Ç+ô¼-zBôh-‚ïh-q-mü P-±ôÅ-
GmÅ-ÇePÅ-hï-ºhÛ-¿e¼-  20 RPM  ºƒÛ-VôG 
 
hqï-¤±ôm-ŸÛG-¾ü O-º²Ûm-ºyâ¾-ºDô¼- 33 1/3 RPM Ç+ô¼-
zBôh-‚ïh-ˆÛ-»ôhü 
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Exercise 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Three balls are fixed with a thread and 
they make one revolution every 2 
seconds. What is the rotational velocity 
of every ball? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 
B 

RC=3 m 

RB=5 m 

RA=6 m 

C 

Tangential 
Velocity 

     ¢ ô P - z l¼ ü  
 
 
 
 
 
 
 
 
 
 
qô-¾ô-GÅÞ¤-fG-q-ŸÛG-GÛ-º²Ûm-bï-»ôh-q-hP-Ç+¼-V-GZÛÅ-¼ï-mP-hï-
±ô-Ç+ô¼-z-¼ï-Mz-fÞz-ˆÛ-»ôhü 
qô-¾ô-¼ï-¼ïºÛ-Ç+ô¼-zºÛ-xôGÅ-¿km-¤HôGÅ-WÛ-®¤-»Ûm-m¤ü 
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Centripetal Force 
 
When an object rotates with a constant 
speed but a changing velocity, the 
object accelerates. When an object 
accelerates, according to the second 
law of Newton, a force is acting on it. 
 
We call this force Centripetal Force. 
It’s the force that is directed towards a 
fixed centre. 
Generally, we can say that for objects 
moving in circular motion, there is a net 
force acting towards the centre which 
causes the object to seek the centre. 
 
 
 
 
 
 
 
It’s the same force that is acting: 

• Between the earth and the moon 
• Between the sun and the planets 
• Between the electrons and the  

nucleus 
• On a car or motorbike when it  

takes a curve 
 
Moon    Earth 
 
Electrons  nucleus 
 
It’s the cause of circular motion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Centripetal 
Force 

 mP - h Ý - x ô GÅ - qº Û - º f ï m - Á ÝGÅ ü 
 
hPôÅ-qô-ŸÛG-¤HôGÅ-±h-zdm-qô-ŸÛG-¾-ºDô¼-zBôh-‚ïh-ˆÛ-»ôh-q-hPü 
hïºÛ-xôGÅ-Çeôm-¤HôGÅ-±h-ºHã¼-zŸÛm-»ôh-q-mü hï-¾-¥ã¼-±h-»ôh-
q-hP-GP-ŸÛG-hPôÅ-qô-hï-¾-¥ã¼-±h-»ôh-mü mÛ-‡ôm-HÛ-VôÅ-ZÛh-GZÛÅ-
qºÛ-Iâz-hôm-¿e¼-mü hï-¾-ÁÝGÅ-ŸÛG-GÛÅ-¾Å-;-‚ïh-ˆÛ-»ôhü 
P-±ôÅ-ÁÝGÅ-hï-¾-m P - h Ý - x ô GÅ - qº Û - º f ï m - Á ÝGÅ -¸ï¼ü 
ÁÝGÅ-hï-mÛ-hzÞÅ-ˆÛ-±ïG-PïÅ-Tm-hïºÛ-xôGÅ-ÅÞ-»ôhü 
uÛ¼-hPôÅ-qô-GP-ŸÛG-ÇKô¼-¤ôºÛ-G»ô-ºGÝ¾-HÛ-G»ô-zŸÛm-»ôh-mü Eôm-
zÇkô¤Å-ÁÝGÅ-hï-hzÞÅ-xôGÅ-ÅÞ-»ôh-q-hP-hï-¾-zdïm-mÅ-hPôÅ-qô-hï-
hzÞÅ-xôGÅ-ÅÞ-º²Ûm-fÞz-q-»Ûmü  
 
 
 
 
ÁÝGÅ-hï-mÛ-GÁ¤-z;ôh-ÁÝGÅ-n¤Å-hP-¤±ßPÅ-bïü 
�ÅºÛ-Gô-¾-hP-¹-zºÛ-z¼-HÛ-ÁÝGÅü 
�ZÛ-¤-hP-G¸ºÛ-z¼-HÛ-ÁÝGÅü 
�¤ô-lÝ¾-hP-lÝ¾-ym-HÛ-z¿eÛ-GmÅ-z¼-HÛ-ÁÝGÅü 
�ÇoÝ¤-ºDô¼ü »P-mü Ç~G-Ç~G-ÅôGÅ-¾¤-ˆôG-bà-Ç+ô¼-Ç+zÅ-ˆÛ-
ÁÝGÅü 
¹-zü              ÅºÛ-Gô-¾ü 
¤ô-lÝ¾ü             lÝ¾-ym-HÛ-z¿eÛ-GmÅü 
hï-mÛ-ÇKô¼-¤ôºÛ-G»ô-ºGÝ¾-HÛ-Aïm-G®ô-zô-»Ûmü 
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Centrifugal Force 
 
If we turn a cylinder box, filled with 
water, around, we see that the water 
still stays in this cylinder cup. 
 
 
 
 
 
 
 
 
 
 
 
There is an outward force that is acting 
on it which we call centrifugal force. 
 
This force is fictitious, in the sense 
that it is not part of an interaction, but 
is an apparent force. It is in itself-a 
result of rotation- with no reaction – 
force counterpart. 
 
We can explain this phenomenon with 
Newton's first law.  
 

"The object continues in its state of 
uniform motion" 

 
That means that the water inside the 
cylinder follows the motion direction.  

 
The direction of the velocity 

 
For the sake of simplicity we use the 
term centrifugal force. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C
e
n
t
r
i
f
u
g
a
l
  

Force 

Water 

Tangential 
Velocity 

x Û¼ - x ô GÅ - qº Û - º w Þ ¾ - Á ÝGÅ ü 
P-±ôÅ-¤hôP-h‚ÛzÅ-Tm-HÛ-ÇK¤-VßÅ-zÇ+P-z-ŸÛG-Ç+ô¼-z-Ç+ô¼-z-mü Vß-
hï-¤hôP-h‚ÛzÅ-mÅ-¤-¿ËàP-z¼-GmÅ-fÞz-q-G¸ÛGÅ-»ôhü 
 
 
 
 
 
 
 
 
hï-¾-xÛ¼-xôGÅ-ÅÞ-ÁÝGÅ-ŸÛG-»ôh-q-hP-hï-¾-P-±ôÅ-x Û¼ - x ô GÅ -
qº Û - º w Þ ¾ - Á ÝGÅ -¸ï¼ü 
ÁÝGÅ-hï-mÛ-dôG-zTôÅ-»Ûmü Mã-¤±m-mÛü hï-mÛ-dïm-ºƒï¾-HÛ-V-ÁÅ-
ÁÝGÅ-ŸÛG-¤Ûmü »Ûm-mºPü hï-¾-ÇoP-±ß¾-HÛ-ÁÝGÅ-ŸÛG-»ôh-q-hPü 
hï-mÛ-ºDô¼-zBôh-‚ïh-qºÛ-ºHã¼-¿kôG-¤Ûm-qºÛ-ºƒÅ-zÞ-ŸÛG-»Ûmü ¿kôG-
ÁÝGÅü  
P-±ôÅ-¤fôP-VôÅ-hïü mÛ-‡ôm-HÛ-VôÅ-ZÛh-hP-qôºÛ-fôG-mÅ-ºIï¾-zXôh-
‚ïh-fÞzü 
  
hPôÅ-qô-¼P-GÛ-G»ô-ºGÝ¾-zdm-qºÛ-GmÅ-ÇePÅ-¾-¤Þ-¤fÞh-GmÅü 
 
hï-»Pü ¤hôP-h‚ÛzÅ-mP-hÝ-»ôh-qºÛ-Vß-hï-G»ô-ºGÝ¾-xôGÅ-ˆÛ-XïÅ-ÅÞ-
ºWâGü 

x ôGÅ -Ç e ô m - ¤H ôGÅ -±h - ˆ Û - x ô GÅ ü 
ÇezÅ-zÇeàm-Mã-¤±m-HÛ-P-±ôÅ-x Û¼ - x ô GÅ - qº Û - º w Þ ¾ - Á ÝGÅ -
ŸïÅ-qºÛ-f-Ç‰h-hï-zïh-uôh-‚ïh-ˆÛ-»ôhü 
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Torque 
 
If we study the forces acting on a 
seesaw we observe the following. 
 
When two objects with the same 
weight are on the same distance from 
the centre, the seesaw is balanced. 
 
 
 
 
When one of these two objects with the 
same mass stays closer to the centre,  
there is a misbalance. 
 
 
 
 
 
The object that is further away from the 
centre draws the seesaw on its side. 
 
This phenomenon of rotation is called 
torque. 
 
Torque is the product of force and 
lever arm distance, which can lead to  
rotation. 
 

Torque=lever arm x force 
 

Example with a stubborn bolt 
 
If we try to remove a nut, it’s more 
difficult when the force is applied close 
to the nut than applied far from it. 
 
 

 
 
 

 
     

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Force 

Force 

Force 

ºD ô¼ - Á ÝGÅ ü 
P-±ôÅ-M-fÞ¼-¾-ÁÝGÅ-Aïm-‚ïh-¤Dm-zdG-ŸÛz-‚ïh-Ç+zÅ-GÁ¤-GÅ¾-
¿e¼-¤fôP-fÞzü 
hPôÅ-qô-¿YÛh-±h-¤fÞm-q-GZÛÅ-hzÞÅ-mÅ-MP-±h-GTÛG-¤±ßPÅ-ŸÛG-
bà-ºWôG-q-mü M-fÞ¼-hï-¿YÛh-±h-Ç‰ô¤-qô¼-GmÅ-ˆÛÅ-»ôhü 
 
 
 
hPôÅ-qô-¿YÛh-±h-¤fÞm-q-GZÛÅ-mÅ-GP-¼ÞP-ŸÛG-hzÞÅ-hP-Zï-¼Þ-GbôP-
z-mü M-fÞ¼-hï-¤Û-Ç‰ô¤-q¼-ºHã¼ü 
 
 
 
hPôÅ-qô-GP-ŸÛG-hzÞÅ-mÅ-MP-z-»ôh-±ïü M-fÞ¼-hïºÛ-xôGÅ-ÅÞ-G»ôü 
 
ºhÛ-ºiºÛ-¤fôP-VôÅ-ˆÛ-ºDô¼-zBôh-ˆÛ-G»ô-ºGÝ¾--hï-¾-P-±ôÅ-ºDô¼-
ÁÝGÅ-¸ï¼ü 
 
ºDô¼-ÁÝGÅ-mÛ-ºhïGÅ-ºWºÛ-»¾-G-hP-ÁÝGÅ-ºHã¼-zºÛ-ºƒÅ-zÞ-hï-
»Ûm-ŸÛPü hïÅ-ºDô¼-zBôh-zCæm-MãºÛ-mÝÅ-q-»ôh-q-ŸÛG-¾-Gôü 
 
ºD ô¼ - Á ÝGÅ ü = ºh ïGÅ - ºWº Û -»¾ - G ü x  

Á ÝGÅ ü 
 
GT ßÅ - w Þ ¼ - ¤F ï GÅ - q ô - Ÿ Û G -G Û - h q ï - ¤± ô m ü 
G¾-ÆÛh-GTßÅ-wÞ¼-ŸÛG-wÞh-»G-»Ûm-mü P-±ôÅ-ÁÝGÅ-MG-Å-hï-GTßÅ-
wÞ¼-hP-Zï-z-»ôh-q-¾Å-fG-¼ÛP-z-»ôh-mü hï-wÞh-q¼-¾Å-ÇÀü 


