
https://eng.uomus.edu.iq/DefaultDep.aspx?depid=13 

  
 
 

Al-Mustaqbal University 

College of Engineering & Technology 

 Biomedical Engineering Department 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Subject Name: Dynamics  

1
st
 Class, Second Semester 

Subject Code: [UOMU011024]  

Academic Year: 2024-2025 

Lecturer: Dr. Ali kamil kareem 

Assist.lec. Eman yasir  

Email: ali.kamil.kareem@uomus.edu.iq 

Lecture No.:- 3 

Lecture Title: [Curvilinear Motion]  

 



Lecture 2

Kinematics of Particles
Instructor: Nihad Al Zubaidi

Mustansiriyah University

Mechanical Engineering Department 

Fall 2021

Curvilinear Motion 

2021-10-31 1

ocean
Text Box



Rectilinear 
Motion 𝒗 =

𝒅𝒔

𝒅𝒕

𝒔𝒐 𝑃 ሖ𝑃

𝑑𝑠
𝑑𝑡

𝒂 =
𝒅𝒗

𝒅𝒕𝒔

𝒗𝒅𝒗 = 𝒂𝒅𝒔
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Examples of Curvilinear Motion

Cycling

Javelin Throw

Roller Coaster

Curvilinear 
Motion
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Curvilinear 
Motion 

Displacement 
and Velocity 
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Acceleration 
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Rectangular 
Coordinates (x-y)

𝒗𝒙 =
𝒅𝒙

𝒅𝒕

𝒂𝒙 =
𝒅𝒗𝒙
𝒅𝒕

X

𝑌

𝒗𝒚 =
𝒅𝒚

𝒅𝒕 𝒂𝒚 =
𝒅𝒗𝒚

𝒅𝒕

𝒙

𝑦

𝑠

𝒓

𝒗𝒙𝒅𝒗𝒙 = 𝒂𝒙𝒅𝒙

𝒗𝒚𝒅𝒗𝒚 = 𝒂𝒚𝒅y
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𝑦 = 100 − 4𝑡2
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The y-components of velocity and acceleration are

𝑦 = 100 − 4𝑡2

We now calculate corresponding values of x and y for various values of t and plot x against y to obtain 
the path as shown
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Projectile Motion
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Set up x-y coordinates with origin at point A

𝒙 = 𝒙𝒐 + 𝒗𝒙𝒐t at point B

800+s 𝐜𝐨𝐬𝟐𝟎 = 𝟎 + (𝟏𝟐𝟎 𝐜𝐨𝐬𝟒𝟎) 𝒕 …… . (𝟏)

y= 𝒚𝒐 + 𝒗𝒚𝒐𝒕 -
𝟏

𝟐
𝒈𝒕𝟐 at point B

-s sin20= 𝟏𝟐𝟎𝒔𝒊𝒏𝟒𝟎 -
𝟏

𝟐
(𝟗. 𝟖𝟏)𝒕𝟐………………(2)

𝒔 = 𝟏𝟎𝟓𝟕𝒎, 𝒕 = 𝟏𝟗. 𝟓𝟎 𝒔

Example:
A projectile is launched from point A with the initial conditions shown in the figure. 
Determine the slant distance s which locates the point B of impact. Calculate the time of 
flight t.

x

y

simultaneously

𝒈


