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Rigid Body Mechanics 

T.Akyürek 

 Study of geometry of motion 

 Used to relate  

– displacement 

– velocity 

– acceleration 

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

 

 

 

Kinematics 
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Engineering 
Mechanics 

Mechanics 
of rigid 
bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics 
of 

deformable 
bodies 

Mechanics 
of fluids 

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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Kinetics of Particles 

T.Akyürek 

Newton’s Second Law 
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Kinetics of Particles 

T.Akyürek 

Newton’s Second Law 

 𝐹 = 𝑚𝑎  A particle acted upon by unbalanced force 

experience an acceleration a that has the 

same direction as the force and a magnitude 

that is directly proportional to the force.  
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Typical Kinetics Problems 

1. Given  𝐹 , find 𝑎  → Calculate motion (𝑠(𝑡), 
𝑣(𝑡) ) via integrating 𝑎   

2. Given 𝑎 , find  𝐹  

3. Problem 1 in one axis, Problem 2 in another 

axis 

 

 

 

 
T.Akyürek 

Problem Types 
 𝐹 = 𝑚𝑎  
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Solution Methods for Kinetics Problems 

 Newton’s 2nd law ( 𝐹 =𝑚𝑎 )  

 Work, energy methos 

 Impulse, momentum methods 
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Kinetics of Particles 
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 Rectilinear Motion 

– Motion along a line 

 

 

 

 Curvilinear Motion 

– Motion along a curve 

Definitions 
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Rectilinear Motion 

 𝐹  and 𝑎  are in the same directions 
 When 𝑎 =0 → 𝑆𝑡𝑎𝑡𝑖𝑐𝑠 
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Problem 3/24 
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Problem 3/37 
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Problem 3/41 



Curvilinear Motion 

T.Akyürek 

 Cartesian (Rectangular) 

– x,y 

 

 Normal and Tangential 

– n, t 

 

 Polar 

– r, ϴ P
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Coordinate Systems 
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Curvilinear Motion 
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Rectangular Coordinates 

Normal & Tangential Coordinates 
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Polar Coordinates 
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Problem 3/72 
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Problem 3/75 
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A stretch of highway includes a succession of evenly spaced dips 
and humps, the contour of which may be respresented by the 

relation 𝑦 = 𝑏𝑠𝑖𝑛(
2𝜋𝑥

𝐿
). What is the maximum speed at which the car 

A can go over a hump and still maintaion contact with the road? If 
the car maintains this critical speed, what is the total reaction N 
under its wheels at the bottom of a dip? The mass of the car is m. 



Problem 3/95 
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Homework 2 (Chapter 3) 

Problem 3.43 

Problem 3.45 

Problem 3.65 

Problem 3.74 
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Due date: 1st hour of Week 7 

ME 204 Engineering Mechanics: Dynamics – Kinetics of Particles 

Problems for Week 04 

 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 02 in due time. 
 You will have a quiz in the 1st hour of Week 7. 

A problem will be asked from the Homework 2 
questions. 

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



English – Turkish Dictionary 

particle Maddesel nokta, 

parçacık 

kinetics Kinetik, hızbilim impulse itki 

momentum Momentum, devinim Angular rate Açısal hız displacement Yer değiştirme 

velocity hız acceleration ivme revolution devir 

translation öteleme rotation dönme puck Buz hokeyi diski 

Slender rod İnce çubuk rectilinear doğrusal curvilinear eğrisel 

position konum displacement Yer değiştirme stationary Sabit, hareketsiz 

coefficient katsayı trajectory yörünge instantaneous anlık 

Degree of 

freedom 

Serbestlik derecesi accelarating hızlanan decelarating yavaşlayan 

track takip cart (el) arabası pulley makara 

circular dairesel lunar Ay ile ilgili thrust itme 

gripping sıkma polar kutupsal dip çukur 

horizontal yatay vertical düşey hump tümsek 

Evenly 

spaced 

Düzenli aralıklı succession Birbirini takip 

etme 

collar bilezik 
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