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Kinematics of Particles 
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 Rectilinear Motion 

– Motion along a line 

 

 

 

 Curvilinear Motion 

– Motion along a curve 

Definitions 



Relative Motion (Translating Axes) 

T.Akyürek 3/20 ME 204 Engineering Mechanics: Dynamics 

BS

S.. .O

BAS /

AS

B A

BABA SSS /

BABA vvv /

BABA aaa /

Rectilinear Motion 



Relative Motion (Translating Axes) 
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Curvilinear Motion 
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Relative Motion (Translating Axes) 
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Curvilinear Motion 
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Problem 2/188 
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Problem 2/190 
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Problem 2/198 
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Constrained Motion of Connected Particles 

One degree of freedom 
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Constrained Motion of Connected Particles 

One degree of freedom 
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Constrained Motion of Connected Particles 

Two degrees of freedom 

Cy

D
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Problem 2/110 
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Problem 2/117 



Chapter Review 

Important Concept: Time derivative of a vector 

(magnitude+direction) 

Categories of Motion: 

– Rectilinear motion (one coordinate) 

– Plane curvilinear motion (two coordinates) 

– Space curvilinear motion (three coordinates) 

Use of Fixed Axes: 

– Fixed reference axes (absolute motion) 

– Moving reference axes (relative motion) 
Restricted to translating reference axes. 
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Chapter Review 

Choice of Coordinates: 

– Rectangular (Cartesian) coordinates (x-y) and (x-y-
z) 

– Normal and tangential coordinates (n-t) 

– Polar coordinates (r-𝜃) 

– Cylindrical Coordinates (r-𝜃-z) 

– Spherical Coordinates (R-𝜃-∅) 

Choice depends on how the motion is 

generated or measured. 
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Problem 2/232 
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Problem 2/241 
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Problem 2/243 
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Homework 1 (Chapter 2) 

Problem 2.192 

Problem 2.196 

Problem 2.216 

Problem 2.220 

Problem 2.237 

Problem 2.253 
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Due date: 1st hour of Week 4 

ME 204 Engineering Mechanics: Dynamics – Kinematics of Particles 

Problems for Week 03 

 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 01 in due time. 
 You will have a quiz in the 1st hour of Week 4. 

A problem will be asked from the Homework 1 
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 

rim kenar 

Ferris wheel Dönme dolap Angular rate Açısal hız displacement Yer değiştirme 

velocity hız acceleration ivme revolution devir 

translation öteleme rotation dönme puck Buz hokeyi diski 

relative Bağıl, göreceli rectilinear doğrusal curvilinear eğrisel 

position konum displacement Yer değiştirme stationary Sabit, hareketsiz 

spacecraft Uzay aracı trajectory yörünge instantaneous anlık 

Degree of 

freedom 

Serbestlik derecesi accelarating hızlanan decelarating yavaşlayan 

track takip oscillation salınım simultaneous Eş zamanlı 

circular dairesel İnitial velocity İlk hız intersection kavşak 

drag sürüklenme polar kutupsal chamber Oda(cık) 

horizontal yatay vertical düşey launch fırlatma 

launch fırlatma normal dik tangential teğetsel 
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