Kinematics

Equations of constant acceleration
Definition of variables:

Xi is defined to be the initial (starting) displacement/location of an object

Xf is defined to be the final displacement of the object from its starting point

Vi is defined to be the initial velocity of an object (the velocity the object has at t=0 sec)

Vf is defined to be the final velocity of an object (the velocity that the ball has at tf)

a is defined to be the acceleration of the object.  When using these kinematics equations, we assume that acceleration is constant.

Acceleration due to gravity:  any object that is falling freely through space (such as a softball that is thrown through the air) has an acceleration in the vertical ( or y-axis) direction of about –10 m/s2.  This is the same for any object near the Earth’s surface, regardless of the size of the object!!  This acceleration has a negative value because objects “speed up” as they move in the downward direction.

Equations of constant acceleration—


You MUST become familiar with each of the following equations.  They are used by physicists to calculate aspects of an object’s motion if, and only if, the object is moving with a constant acceleration.  They are:

Vf = Vi + at

Xf = Xi + Vit + (1/2)at2
Vf2 = Vi2 + 2aX

Let’s try using these equations.  For each of the following problems, define your variables, determine which equation (or equations) you need to use, and then solve the problem.

1.
A car is heading towards an intersection when the light turns yellow.  The car slows down and stops in 4 seconds.  If the initial velocity of the car was 20 m/s, determine the rate of acceleration of the car over this time. (ans:   –5 m/s2)

2. Using the information (and answer) from the problem above, determine the distance that the car traveled during the 4 seconds that it was braking. (ans:  40 m)

3. A car heads onto a highway and speeds up from 10 m/s to 25 m/s.  If the car accelerates at a steady rate of 2 m/s2 during this time, how far did the car travel before it reached 25 m/s? (ans:  131.3 m)

