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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 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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Impulse and Momentum 
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Linear Momentum 
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Linear 
Momentum 

The resultant of all forces acting 
on a particle equals its time rate 
of change of linear momentum. 
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Impulse and Momentum 
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Linear Impulse and Linear Momentum 
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Linear 
Momentum 

The total linear impulse on m 
equals the corresponding change 
in linear momentum of m. 

Linear 
Impulse 

Obtained by integrating net force wrt time 
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Impulse and Momentum 
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Linear Impulse and Linear Momentum 

21

2

1

GdtFG
t

t


  

x

t

t
xx vmdtFvm )()( 21

2

1

  

y

t

t
yy vmdtFvm )()( 21

2

1

  

z

t

t
zz vmdtFvm )()( 21

2

1

  



Problem 3/198 
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Problem 3/209 

T.Akyürek 12/23 ME 204 Engineering Mechanics: Dynamics – Kinetics of Particles 



Problem 3/211 
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Impulse and Momentum 
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Angular Momentum 

vmG




Linear 
Momentum 

The moment of linear momentum 

vector m𝑣  about the origin O is 

defined as angular momentum. 
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
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Angular 
Momentum 



Impulse and Momentum 
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Angular Momentum 

vmG
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Momentum 

The moment of linear momentum 

vector m𝑣  about the origin O is 

defined as angular momentum. 
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Impulse and Momentum 
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The moment about a fixed point O 
of all forces acting on m equals 
time rate of change of angular 
momentum of m about O. 

x
x

OO HM




rHo


 vm


x 

Rate of Change of Angular Momentum 



  vmrFrM o



Take 
derivative 



 vmrvmvvmrvmrH o



=0 

oo HM




y
y

OO HM


 z
z

OO HM






Impulse and Momentum 
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Angular Impulse and Angular Momentum Principle 
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Angular 
Momentum 

The total angular impulse on m about 
the fixed point O equals the 
corresponding change in angular 
momentum of m about O. 

Angular 
Impulse 

Obtained by integrating net force wrt time 
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Angular Impulse – Angular Momentum 
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Plane Motion Applications 
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Problem 3/220 
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Problem 3/227 
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Problem 3/235 
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Homework 2 (Chapter 3) 

Problem 3/199 

Problem 3/213 

Problem 3/228 

Problem 3/238 

T.Akyürek 22/23 

Due date: 1st hour of Week 7 

ME 204 Engineering Mechanics: Dynamics – Kinetics of Particles 

Problems for Week 06 

 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 

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 stationary Sabit, hareketsiz 

plane düzlem trajectory yörünge instantaneous anlık 

embedded gömülü accelarating hızlanan decelarating yavaşlayan 

track takip deflection sapma swinging salınan 

circular dairesel Initial velocity İlk hız wedged Sıkışmış, 

kamalanmış 

drag sürüklenme polar kutupsal spiked Sivri uçlu 

horizontal yatay vertical düşey impact çarpma 

ram Şahmerdan tokmağı pile Temel kazığı plug tıkaç 
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