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T.Akyürek 

 Study of geometry of motion 

 Used to relate  

– displacement 

– velocity 

– acceleration 

without reference to the     
cause of the motion            
(Force not considered) 
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Rigid Body Mechanics 

T.Akyürek 

 Study of relation between 

– the forces acting on the body 

– the mass of the body 

– the motion of the body 

 Used 

– to predict the motion    
caused by the forces or 

– to determine the forces 
required to produce a motion 

 

Kinetics 
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Plane Kinematics of Rigid Bodies 
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Rigid Body 

System of particles 
where the distances 
between particles are 
constant. 

Plane Motion 

All parts of the body 
move in parallel planes. 



Types of Rigid Body Plane Motion 

 Translation 

 Rectilinear Translation 

 Curvilinear Translation 

 Fixed Axis Rotation 

 General Plane Motion 
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Relative Acceleration 
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Relative Acceleration Due to Rotation 
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Relative Acceleration 
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Interpretation of Relative-Acceleration Equation 

Acceleration of A = vector sum of translational 
portion    + rotational portion Ba
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Problem 5/140 
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Problem 5/150 
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Problem 5/156 
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Motion Relative to Rotating Axis 
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Time Derivative of Unit Vectors 
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Motion Relative to Rotating Axis 
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XY system:  Fixed (origin O) 
xy system:  Rotating reference frame (angular velocity       , origin B) 
A:  Particle moving in the XY plane (XY system) 
      «plate» or rigid body moving in the XY plane (xy system) 





Position vector of A wrt rotating xy 
system given by  

 
Coordinates of A (wrt xy system) 
 Unit vectors, along x & y axes, 
which rotate with the xy system 
(i.e.,     are attached to the xy 
system) 
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Time Derivative of Unit Vectors 



Motion Relative to Rotating Axis 
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Motion Relative to Rotating Axis 
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Relative Velocity 
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Relative velocity of A wrt B for a nonrotating xy system (i.e., 
when  
 
Relative velocity of A wrt B for a rotating xy system. 
 
Relative velocity of A wrt B when A does not move relative to 
the xy system (i.e., when           implying that A is fixed to the 
“plate” , i.e., A = P ) 
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Motion Relative to Rotating Axis 
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Transformation of a Time Derivative 
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Motion Relative to Rotating Axis 
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Relative Acceleration 
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Motion Relative to Rotating Axis 
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Coriolis Acceleration 
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Motion Relative to Rotating Axis 
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Coriolis Acceleration 
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Motion Relative to Rotating Axis 
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Rotating Versus Nonrotating Systems 
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Problem 5/176 
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Problem 5/182 
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Homework 4 (Chapter 5) 

Problem 5/153 

Problem 5/154 

Problem 5/162 

Problem 5/165 
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Due date: 1st hour of Week 11 

ME 204 Engineering Mechanics: Dynamics – Plane Kinematics of Rigid Bodies 

Problems for Week 10 

 There will be additional problems for the next 
week(s). 

 Solve each weeks problems in that week, do 
not wait for the last day! 

 Submit the Homework 04 in due time. 
 You will have a quiz in the 1st hour of Week 

11. A problem will be asked from the 
Homework 4 questions. 

 Your homework grade will be assessed only 
from that question of your homework. 



English – Turkish Dictionary 

particle Maddesel nokta, 

parçacık 

kinematics Kinematik, 

hareket bilimi 

resultant bileşke 

kinetics Kinetk, hızbilim Angular rate Açısal hız displacement Yer değiştirme 

velocity hız acceleration ivme revolution devir 

translation öteleme rotation dönme rod çubuk 

relative Bağıl, göreceli rectilinear doğrusal curvilinear eğrisel 

position konum displacement Yer değiştirme component bileşen 

plane düzlem normal dik instantaneous anlık 

tangential teğetsel slider piston Connecting rod Piston kolu 

lever levye deflection sapma swinging salınan 

circular dairesel İnitial velocity İlk hız reciprocating karşılıklı 

rolling yuvarlanan polar kutupsal Conveyor belt Taşıyıcı bant 

horizontal yatay vertical düşey absolute mutlak 

link Bağlantı, biyel Four-bar linkage Dört çubuk 

mekanizması 

rigid Katı, şekil 

değiştirmeyen 
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