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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) 

 

 

 

Kinematics 
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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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Force, Mass, and Acceleration 
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General Equations of Motion 



Force, Mass, and Acceleration 
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General Equations of Motion 



General Equations of Motion 
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Alternative Derivation 



General Equations of Motion 
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General Equations of Motion 
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Alternative Moment Equations 



General Equations of Motion 
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Alternative Moment Equations 



General Equations of Motion 
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Alternative Moment Equations 

  


 iiirelP mH 


P

rel

PP amHM














  (AI-AM-P-SYS) 

Convenient if ap is known. 



General Equations of Motion 
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Alternative Moment Equations 
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When 𝜌 = 0 



Unconstrained and Constrained Motion 
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Systems of Interconnected Bodies 
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Analysis Procedure 

Kinematics 

– Linear and Angular Accelerations 

Diagrams 

– Free Body Diagram 

– Kinetic Diagram 

Equations of Motion 

– This 

 

– Or 
 

– Or 

T.Akyürek 14/26 ME 204 Engineering Mechanics: Dynamics – Plane Kinetics of Rigid Bodies 



Rigid Body Translation 
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Problem 6/17 
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Problem 6/23 
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The parallelogram linkage shown moves in the vertical plane with the 
uniform 8-kg bar EF attached to the plate at E by a pin which is 
welded both to the plate and to the bar. A torque (not shown) is 
applied to link Ab through its lower pin to drive the links in a clockwise 
direction. When θ reaches 600, the links ahave an angular acceleration 
and angular velocity of 6 rad/s2 and 3 rad/s, respectively. For this 
instant calculate the magnitudes of the force F and the torque M 
supported by the pin at E. 



Fixed-Axis Rotation 
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Fixed-Axis Rotation 

T.Akyürek 19/26 ME 204 Engineering Mechanics: Dynamics – Plane Kinetics of Rigid Bodies 



Problem 6/35 
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The uniform 100-kg beam is freely hinged about its upper end A and is 
initially at rest in the vertical position with ϴ=0. Determine the initial angular 

acceleration α of the beam and the magnitude FA of the force supported by the pin at A 

due to the application of a force P=300 N on the attached cable. 



Problem 6/39 
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9 kg 

10 N.m 

0.75 m 



General Plane Motion 
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Problem 6/88 
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Problem 6/91 
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The uniform slender bar AB has a mass of 0.8 kg and is driven by 
crank OA and constrained by link CB of negligible mass. If OA has an 
angular acceleration α0 = 4 rad/s2 and an angular velocity ω0= 2 
rad/s when both OA and CB are normal to AB, calculate the force in 
CB for this instant. (Suggestion: Consider the use of Eq.6/3 with A as 
a moment center.) 



Homework 5 (Chapter 6) 

Problem 6/29 

Problem 6/31 

Problem 6/49 

Problem 6/53 

Problem 6/94 

Problem 6/104 
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Due date: 3rd hour of Week 14 

ME 204 Engineering Mechanics: Dynamics – Kinetics of Particles 

Problems for Week 12 

 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 05 in due time. 
 You will have a quiz in the 3rd hour of Week 

14. A problem will be asked from the 
Homework 5 questions. 

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



English – Turkish Dictionary 

inertia eylemsizlik Area moment of 

inertia 

Alan eylemsizlik 

momenti 

Mass moment of 

inertia 

Kütle eylemsizlik 

momenti 

Radius of 

gyration 

Dönme yarıçapı Couple Kuvvet çifti translation ötelenme 

Rear bumper 

hitch 

Arka tampon çekme 

çubuğu 

concentric eşmerkezli 
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