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TOPIC
Conservation of Linear Momentum
Newton’s Laws of Motion
First Law
Second Law
Third Law
Data Required to Solve for impact Velocity
Cartesian Coordinate System
Vectors
sense and direction
graphical solution for addition/subtraction of vectors
list of common vectors
Negative Vectors
Determining Momentum
Use of Subscripts to Identify Vehicles
Change of Momentum Equation
impuise
relatedness to force equation F = ma
Derivation of the Linear Momentum Equation
Measuring Approach and Departure Angles
Use of Trigonometric Functions
Derivation of the Speed-at-Impact Equations
from the Linear Momentum Equation
Speed-at-impact Equation for Vehicle 2
Speed-at-Impact Equation for Vehicle 1
Using the Speed-at-impact Equations

with angie alpha of O degrees
with angie alpha of 180 degrees
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PRACTICE PROBLEMS
Data

Answers to Practice Problems

USE OF EQUIPMENT
Use of 360 degree protractor to measure angles
when sense of vector is upward
when sense of vector is downward
measuring approach angle psi of Vehicle 2
measuring departure angle theta of Vehicle 1
measuring departure angle phi of Vehiclg 1
Use of pocket calcuiator
obtaining sine and cosine values
entering negative numbers
FIGURES
1. Oifset skid marks
2. Cartesian coordinates
3a. Vector M with arrow indicating an upward sense
3b. Vector M with arrow indicating a downward sense
4, Vector M, drawn to scale
5. X and Y coordinate system
6. Vectors A and B plotted
7.  Line drawn parallei to B

8.  Line drawn parallel to A

9. Vectorsum (C)of Aand B .
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10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

Equal but opposite force vectors
ifiteracting forces

Collision with centers of mass in line
Diagram of an accident scene

Vehicles at point of impact and at final rest

Line through each vehicle’s CM in direction of travel

Protractor centered on diagram

Vehicles at point of separation

Line from CM of Vehicle 1 at impact
through CM of Vehicle 1 at separation;
departure angle of Vehicle 1

Line from CM of Vehicle 2 at impact
through CM of Vehicle 2 at separation;
departure angie of Vehicle 2

Magnitude and direction of V, plotted

Diagram showing labeling of angles

Diagram showing vehicles moving right to left
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