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Course Information 

Instructor : Asst.Prof.Dr.Turgut AKYÜREK 

– E-mail : turgutakyurek@cankaya.edu.tr 

– Office : L-A18 

– Phone : 2331303 
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Credit of the Course and Grading 

ME 204 Engineering Mechanics: Dynamics 

T.Akyürek 3/50 

Total number of 

lecture hours per 

week 

3 0 

Total number of recitation/ 

laboratory/practice hours 

per week 

3 

Course 

credit 

= 3 + 0/2  

4 

ECTS 

European Credit 

Transfer System  

ME 204 Engineering Mechanics: Dynamics – Introduction to Dynamics 



Credit of the Course and Grading 

Letter Grades and Their Weights 
AA : 4.00 

BA : 3.50 

BB : 3.00 

CB : 2.50 

CC : 2.00 

DC : 1.50 

DD : 1.00 

FD : 0.50 

FF : 0.00 

NA : 0.00        Not attended (treated as if you did not take the course) 

T.Akyürek 4/50 

Satisfactory 

Unsatisfactory 
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Web Pages of the Course 

http://me204.cankaya.edu.tr/ 

– Follow the annoucements regularly 

– Download lecture notes and study sets at the 
beginning of the week 

– Solutions to studysets will be available after 
homework submittal due date 

You will need password to open the documents. 

– ME204_2013S 

T.Akyürek 5/50 ME 204 Engineering Mechanics: Dynamics – Introduction to Dynamics 

http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/
http://me201.cankaya.edu.tr/


Course Information 

Lecture Hours: 

Wednesday 13:40 – 15:30 @ M-A01 

Friday 09:40 – 10:30 @ M-102 

Office Hours: 

To be announced later. Appointments are accepted. 

Web site: 

– http://me204.cankaya.edu.tr/ 

– All the announcements will be posted on the course web 
site. Follow it regularly. 
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Course Objective 

To teach the basic principles of particle and rigid 

body kinematics and kinetics. 

To give the ability to form dynamics related 

mathematical models of engineering mechanisms 

and machines. 

To give the abilities of calculating; 

– the motion that results due to applied forces and 
moments and 

– the forces and moments that are necessary to 
result in prescribed motion characteristics. 
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Course Material 

Text Book: Engineering Mechanics-Dynamics, 

Meriam & Craig.7th Edition,SI Version, Wiley, ISBN 

9781118083451. 

Lecture notes will be provided via the web site of the course 

(before the lecture hour). 

Homework will be provided for each chapter at the end of 

the chapter. 

– Quiz question will be selected from the homework. 

– If the homework is complete, grade of homework will be 
assessed from the related quiz grade. 

– Solutions to the homework will be posted after the quiz. 
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Engineering Mechanics 

Dynamics 
Seventh Edition 

 

J. L. Meriam • L. G. Kraige 

Text Book 
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Reference Books 

Vector Mechanics for Engineers: Statics & Dynamics, 

Beer & Johnston,  9th Edition, McGraw Hill.,2009, ISBN: 

978–0–07–352940–0. 

Engineering Mechanics, Dynamics, Hibbeler, R.C, 12th 

edition, Prentice Hall,2010, ISBN -13:978-0-13-607791-6. 
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Examinations 

There will be 2 mid-term exams, 1 final exam, 5 

homeworks and 5 quizzes . 

Homework will be given after completion of a 

chapter. 

Quiz will be scheduled before start of a new 

chapter. 

– They will be selected from the homework. 

– If the homework is complete, grade of homework 
will be assessed from the related quiz question. 

Mid-term exam will cover Part 1 or Part 2. 

Final exam will cover all the topics. 
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Grading 

Overall final grade will be over 1050 points. Weight of 

each grading item will be as below. 

 

 

T.Akyürek 12/50 

Exam Grade Over 

MT-1 200 

MT-2 250 

Final  350 

Homework 100 (5 x 20) 

Quiz 100 (5 x 20) 

Attendance (bonus) 50 

Total 1050 
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Attendance 

According to the university regulations, students 

must attend at least 70 % of the lecture hours. 

Otherwise, the student gets NA (Not attended) from 

the course. Valid excuses are exempt from 

computation of these percentages. 

Apart from the university regulations, it is of 

student’s benefit to attend all of the lecture hours. 
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Course Schedule 

T.Akyürek 14/50 

Chapter Week Subject 
1 Introduction to Dynamics 1 1/1 History and Modern Applications 

1/2 Basic Concepts 

1/3 Newton’s Laws 

1/4 Units 

1/5 Gravitation 

1/6 Dimensions 

1/7 Solving Problems in Dynamics 

2 Part I –  Dynamics of Particles 

Kinematics of Particles 

1 

 

 

 

2 

 

 

3 

2/1 Introduction 

2/2 Rectilinear Motion 

2/3 Plane Curvilinear Motion 

2/4 Rectangular Coordinates 

2/5 Normal and Tangential Coordinates 

2/6 Polar Coordinates 

2/7 Space Curvilinear Motion 

2/8 Relative Motion (Translating Axes) 

2/9 Constrained Motion of Connected Particles 

2/10 Review (HW1) 

3 Kinetics of Particles 4 

 

 

 

 

 

5 

 

 

6 

 

 

 

7 

3/1 Introduction (Q1) 

SECTION A: FORCE, MASS, AND ACCELERATION 

3/2 Newton’s Second Law 

3/3 Equation of Motion and Solution of Problems 

3/4 Rectilinear Motion 

3/5 Curvilinear Motion 

SECTION B: WORK AND ENERGY 

3/6 Work and Kinetic Energy 

3/7 Potential Energy 

SECTION C: IMPULSE AND MOMENTUM 

3/8 Introduction 

3/9 Linear Impulse and Linear Momentum 

3/10 Angular Impulse and Angular Momentum (HW2) 

SECTION D: SPECIAL APPLICATIONS 

3/11 Introduction (Q2,MT1) 

3/12 Impact 

3/15 Review Problems 

Chapter 01.pptx


Course Schedule 
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Chapter Week Subject 
4 Kinetics of Systems of 

Particles 

8 4/1 Introduction 

4/2 Generalized Newton’s Second Law 

4/3 Work-Energy 

4/4 Impulse-Momentum 

4/5 Conservation of Energy and Momentum (HW3) 

5 Part II –  Dynamics of Rigid Bodies 

Plane Kinematics of Rigid 

Bodies 

8 

 

9 

 

 

10 

 

11 

5/1 Introduction (Q3) 

5/2 Rotation 

5/3 Absolute Motion 

5/4 Relative Velocity 

5/5 Instantaneous Center of Zero Velocity 

5/6 Relative Acceleration 

5/7 Motion Relative to Rotating Axes (HW4) 

5/8 Review Problems (Q4, MT2) 

APPENDIX B MASS MOMENTS OF INERTIA 

B/1 Mass Moments of Inertia about an Axis 

B/2 Products of Inertia 

6 Plane Kinetics of Rigid 

Bodies 

12 

 

 

 

 

13 

 

 

14 

SECTION A: FORCE, MASS AND ACCELERATION 

6/1 Introduction 

6/2 General Equations of Motion 

6/3 Translation 

6/4 Fixed-Axis Rotation 

6/5 General Plane Motion 

SECTION B: WORK AND ENERGY 

Work-Energy Relations (HW5) 

SECTION C: IMPULSE AND MOMENTUM 

6/8 Impulse-Momentum Equations (Q5) 

6/9 Review Problems 
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What is Engineering Mechanics ? 

Physical Science 

Deals with the response of bodies to forces 
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Branches 

T.Akyürek 17/50 ME 204 Engineering Mechanics: Dynamics – Introduction to Dynamics 

Engineering 
Mechanics 

Mechanics 
of rigid 
bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics 
of 

deformable 
bodies 

Mechanics 
of fluids 



Engineering 
Mechanics 

Mechanics 
of rigid 
bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics 
of 

deformable 
bodies 

Mechanics 
of fluids 

Rigid Body Mechanics 
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 Equilibrium of bodies, 

– at rest, or 

– move with constant 
velocity 

 Relationship between 

internal and external 

forces 

Statics 



Engineering 
Mechanics 

Mechanics of 
rigid bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics of 
deformable 

bodies 

Mechanics of 
fluids 

Rigid Body Mechanics 
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 Analysis of bodies in 

motion 

 

Dynamics 



This astronaut is anchored to a foot restraint on the 

International Space Station’s Canadarm2 

Applications 
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Applications 

Artificial Hand 



Engineering 
Mechanics 

Mechanics 
of rigid 
bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics 
of 

deformable 
bodies 

Mechanics 
of fluids 

Rigid Body Mechanics 
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 Study of geometry of motion 

 Used to relate  

– displacement 

– velocity 

– acceleration 

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

 

 

 

Kinematics 



Engineering 
Mechanics 

Mechanics 
of rigid 
bodies 

Statics Dynamics 

Kinetics Kinematics 

Mechanics 
of 

deformable 
bodies 

Mechanics 
of fluids 

Rigid Body Mechanics 
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 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 



Mechanics of deformable bodies 
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 Known as 

– Mechanics of materials 

– Strength of materials 

 

Internal force 
distributions 

Deformations 

 Advance study 

– Theory of elasticity 

– Theory of plasticity 

 



Fluid mechanics 

Compressible 

– Ideal fluid 

– Viscous fluid 

 

Incompressible 

– Hydraulics 
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Historical Development 

Archimedes (287-212 BC) 

 
 

Galileo(1564-1642) 

 
 

Newton(1642-1727) 

 

 

Euler, D’lambert, Lagrange, etc. 

Einstein(1879-1955) 
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Basic Quantities of Mechanics 

Independent of each other (Newton): 

Space: the geometric region where an event occurs. 

Time  : the interval between successive events. 

Mass : a quantitative measure of inertia. 

– Inertia is the resistance of a body to any change in velocity. 

Dependent on each other (Einstein)! 
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Idealizations of Mechanics 

Particle: 

– has mass 

– but neglectible size and 

– no geometry 

Rigid body: 
– collection of particles 

– particles remain at fixed distance 
from each other before & after 
applying a load. 

Concentrated force: 
– represents effect of loading which is 

assumed to act at a point on a body 
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Newton’s Three Laws of Motion 
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Newton’s First Law 

 𝐹 = 0 
A particle originally at rest, or moving in a 

straight line  with constant velocity, tends 

to remain in this state provided the particle 

is not subjected to an unbalanced force.  



Newton’s Three Laws of Motion 

T.Akyürek 30/50 ME 204 Engineering Mechanics: Dynamics – Introduction to Dynamics 

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.  



Newton’s Three Laws of Motion 
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Newton’s Third Law 
For every action there is an equal and opposite reaction. 
The force of action and reaction between bodies are 
equal in magnitude, opposite in direction, and collinear. 



Newton’s Laws of Motion 

 

1st law  

 

3rd law 

 

2nd law 
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}Statics 

}Dynamics 



Newton’s Law of Gravitational Attraction 

T.Akyürek 33/50 ME 204 Engineering Mechanics: Dynamics – Introduction to Dynamics 



Newton’s Law of Gravitational Attraction 
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G=66.73x10-12 m3/(kg.s2) 



Newton’s Law of Gravitational Attraction 
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man Earth 

mass 60 kg 6x1024 kg 

g 10-22 m/s2 9.81 m/s2 
N

e
w

to
n
’s

 3
rd

 l
a
w

 



Acceleration of Gravity 
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Units 
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Units 

The US Standard kilogram at the 

NationalBureau of Standards 



Prefixes 
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Numerical Calculations 

Dimensional Homogenity 

𝑠 = 𝑣𝑡 −
1

2
𝑎𝑡2 

𝑚   
𝑚

𝑠
𝑠    
𝑚

𝑠2
𝑠2 

Significant Figures 

    3 significant figures   4430=4.43(103)      23400=23.4(103)  

      0.000582=0.582(10-3)= 582(10-6) 

Rounding Off Numbers 
3.5587≈3.56    0.5896 ≈ 0.590 

75.25 ≈ 75.2  0.1275 ≈ 0.128 
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even odd 

Do not round off until 

the final result! 
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Important Points 
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Sample Problem 1/1 
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Problem 1/2 

Determine the weight in newtons and pounds. Convert the mass to slugs. 
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Problem 1/5 

The two 100-mm-diameter spheres are located in deep space. Determine 
the gravitational force F which the copper sphere exerts on the titanium 
sphere if (a) d=2 m, (b) d=4 m. 
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Problem 1/6 

Two uniform aluminum spheres are positioned as shown. Determine the 
gravitational force which sphere A exerts on sphere B. R=50 mm 
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Problem 1/10 

Determine the angle ϴ at which a particle in Jupiter’s circular orbit experiences 

equal attractions from the sun and from Jupiter. Use Appendix D as needed. 



Problem 1/11 
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Calculate the distance d from the center of the earth at which a particle 
experiences equal attractions from the earth and from the moon. The 
particle is restricted to the line through the centers of the earth and the 
moon. Justify the two solutions physically. Use Appendix D as needed. 



Problem 1/14 
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Applications 
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Virgin Galactic SpaceShip2 in gliding flight after 

release from its mother ship WhiteKnight2. 
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English – Turkish Dictionary 

Statics Statik deformable Şekil 

değiştirebilen 

fluid akışkan 

equilibrium denge internal iç external dış 

rigid Şekil değiştirmeyen, 

katı 

displacement Yer değiştirme velocity hız 

acceleration ivme strength mukavemet compressible sıkıştırılabilir 

viscous İç sürtünmeli hydraulics Sıvı bilimi elasticity Elastik şekil 

değişimi 

inertia eylemsizlik particle parçacık rest hareketsiz 

thrust itki projection izdüşüm cannon top 

orbit yörünge gravitation yerçekimi attraction çekme 

constant sabit Rounding off yuvarlama Dimensional 

homogenity 

Boyutsal 

uyumluluk 

magnitude büyüklük Distributed load Yayılı yük resultant bileşke 

component bileşen parallelogram 

 

paralelkenar resolution ayırma 

horizontal yatay vertical düşey coplanar Eşdüzlemsel 

Dynamics dinamik position konum intersecting kesişen 
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