
LECTURE 07: 1-D Kinematics

Select LEARNING OBJECTIVES:

TEXTBOOK CHAPTERS:

Giancoli  (Physics Principles with Applications 7th)  ::  2-5 ; 2-6 ; 2-7 ω
Knight  (College Physics : A strategic approach 3rd)  ::  2.5 ; 2.6 ; 2.7   ω
BoxSand  ::  Kinematics ( 1D Kinematics)ω

Demonstrate the ability to describe the motion of an object constrained to 1-D through the use of 
kinematic equations with constant acceleration.

i.

Demonstrate the ability to quantitatively solve algebraic expressions, including quadratic equations.ii.
Begin the development of problem solving strategies, which includes but is not limited to translating 
problems into different representations, determining knowns/unknowns, and identifying the relevant 
physics.

iii.

Demonstrate the ability to construct kinematic equations with the knowns and unknowns which are 
specific to a problem.

iv.
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https://boxsand.physics.oregonstate.edu/ph201/kinematics/1d-kinematics-fundamentals


WARM UP:  Given is a velocity versus time graph for an object moving along a straight line.  Draw the 
acceleration vs time and position versus time graphs for that motion.

We are now able to introduce how to mathematically describe the motion of objects subjected to a few 
constraints and approximations.  This mathematical description is known as kinematics.  Kinematics is the 
study of the mathematical relationship between position, velocity, and acceleration without concern about the 
cause of the relationship.  In other words, kinematics is the mathematical study of motion without cause.  

So our first constraint arises from not asking questions about what is causing the object to move or not move.  
We will have to wait until we get to Newton's laws to be able to ask these questions.

Our second constraint, for this lecture, is to limit ourselves to motion in one dimension (1-D).

An approximation used in kinematics is due to limiting ourselves to point particle objects which have finite 
mass and infinitesimal size.  Although quite an obscure approximation, it is a very good approximation for a 
wide range of situations, which is why we study this simple model first. 

Our goal here is to transition from the graphical representations addressed in the previous lecture to the 
mathematical equations that describe them.  Note that Kinematics does not describe anything new here.  We 
obtain the same information from Kinematics as we would from an appropriate graph.  Keep this in mind 
because we can use both Kinematics and graphical representations simultaneously to help better grasp the 
problems encountered hereinafter. 
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problems encountered hereinafter. 

**Perhaps even more important than using kinematics and graphs to analyze the motion of objects, we will 
also highlight the importance of using physical representations (motion diagrams and/or pictures) when solving 
problems.

This lecture will focus on a further simplification of our system of interest, namely constant acceleration.  The 
astute student might be thinking, "great, yet another constraint that limits the application of kinematics, so why 
even bother?".  Well, as it turns out, there are a wide range of scenarios where the acceleration is 
approximately constant (e.g. baseball in free fall).  Further motivation for studying constant acceleration can be 
found in the application of computer modeling of objects with non-constant acceleration if you consider very 
small time intervals, the acceleration can be approximated to a very good degree as constant within those very 
small time intervals. 

Hang in there, just one more approximation, we will be ignoring air resistance too.

So now I would like to just write out the 1-D Kinematic equations (below).  Then we will go into some derivation 
of them, followed by examples and practice problems.

1-D KINEMATIC EQUATIONS:

Recall from lecture 03, we found general mathematical expressions for position, velocity, and 
acceleration vectors.  The end results were the following:

SKIP THIS SECTION- DERIVATIONS (Calculus bonus)

(2)

f --> final
i --> initial
x --> x-coordinate

ϝbƻǘŜ ŀōƻǳǘ ƴƻǘŀǘƛƻƴΥ  ¢ƘŜ ŀōƻǾŜ ǎǳōǎŎǊƛǇǘǎ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜŀƴƛƴƎǎΧ

We can now start from these expressions and derive the kinematic equations.
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