Topic #6. Vectors


1. Vector Addition in Two Dimensions


2. Independence of Vector Quantities


3. Vector Addition on Forces


4. Vector Addition - Mathematical Method


5. Addition of Several Vectors


6. Equilibrium


7. The Equilibrant


8. Perpendicular Components of Vectors


9. Gravitational Force and Inclined Planes


10. Non perpendicular Components of Vectors

Notes should include:

Vector Addition in Two Dimensions: In a previous lesson you were told, “A vector is represented by an arrow drawn on a piece of paper”. If drawn to scale the length of the arrow represents the magnitude of the measurement represented and the direction is represented by which way the arrow is pointing with respect to some clearly defined reference point. The "vector sum" of two vectors can be determined graphically by carefully drawing the first vector and then drawing the second vector attached to the arrow end of the first vector. The "vector sum" would be a third vector that you would draw connecting the beginning of the first vector with the arrow end of the second vector. By the use of a ruler and protractor you can actually measure the magnitude (length) and the direction of this third vector. This third vector is called the vector sum of the other two vectors.

Independence of Vector Quantities:  When you add vectors together it is really a combining process based on principles associated with triangles and is not literally addition unless both vectors are in the same dimension. Vectors are independent of one another when they are at right angles to one another. For example, you walk 2 miles north and then you walk 3 miles east and then stop. How would “where you are now” differ from “where you would of ended up” had you walked 3 miles east, first, and then walked 2 miles north? The fact is, it wouldn't matter. The result of combining the two vectors (adding them) is the same whether you went north first or you went east first. In this sense the two vectors are independent of one another because the result, the outcome, is the same regardless of the order in which they are combined.

Vector Addition with Forces:  You add force vectors the same way that you add displacement or velocity vectors. However, you will often find that when working with force vectors, they act simultaneously on the same point. This does not change how you will work with them. You should simply start with the first force vector and then add to it the second. That they act concurrently does not change the way that you add them or the result obtained by adding them.(
Vector Addition, the Mathematical Method:  Vector sums can be found by mathematical means. The advantage over using a mathematical approach over a graphical construction approach is that you can usually do the vector addition more quickly and more accurately. If the vectors being added (combined) are at right angles to one another, the result, often called the resultant, can be found by using the Pythagorean Theorem and / or one or more of the right angle trigonometry functions of Sine, Cosine, and Tangent. If the vectors are not at right angles to one another the resultant can be found either by using the addition of the vectors’ components or by using the Laws of Sines and Cosines.

Addition of Several Vectors:  Sooner or later you may have to deal with a situation involving three or more forces acting concurrently on the same point. You could do this graphically by sketching one vector, then sketching the second attached to the first, etc., until you reach the end where you draw and measure the resultant vector that you use to connect the beginning of the very first vector with the very end of the last vector. If you use a mathematical approach, you could add two of the vectors together and then add that resultant to the third vector, etc., until you end up with a final resultant.

Equilibrium:  When working with force vectors it is possible that the resultant of all the force vectors combined add up to zero newtons. The situation can be described as being a state of equilibrium. If the resultant of two or more forces do not add up to zero newtons, the situation would not be one of equilibrium. If there is a net force with a magnitude greater than zero newtons there is an unbalanced force, and the situation involves an unbalanced force. This is not a case of equilibrium.

The Equilibrant:  When the resultant does not equal 0 N, and a state of equilibrium does not exist, there does exist a theoretical vector called the equilibrant , which is a vector equal in magnitude to the resultant vector but exactly opposite in direction to the resultant. To determine the equilibrant in a problem, you determine the resultant. You then state the value for the equilibrant as the magnitude of the resultant, but with a direction exactly opposite the direction of the resultant. For example, if the resultant is 50 N, 90o , then the equilibrant is 50 N, 270o .

Perpendicular Components of Vectors:  Any single vector can be broken down into or defined in terms of its x and y components. The process of resolving a vector into its x and y components is usually accomplished by using trigonometry functions. The vector is treated as a hypotenuse of a right angle triangle and the following two equations are used.  FY = F sin ,  FX = F cos .

Gravitational Force and Inclined Planes:  The skill of resolving forces into their x and y components is useful for working with inclined plane problems where the normal and parallel forces play a roll in determining the motion of an object on an inclined plane.(
(Adding Non-perpendicular Vectors: Vectors can be added by the addition of resolved vector components:  Vectors can be added by resolving each vector into its individual x and y components and then adding those components arithmetically. What you will obtain with those sums is the x and y component of the resultant vector. If you then add  these vector component sums, that is, find the hypotenuse of these two components and the angle defining its direction, you have derived the resultant vector of the vectors you were adding.

Vocabulary: Scalar, Vector, Displacement, Velocity, Acceleration, Force, Graphical Representation, Algebraic Representation, Resultant Vector, Equilibrant Vector, Vector Resolution, Vector Component and Vector Addition.

Skills to be learned:


Solve right angle triangle problems with geometry and trigonometry.


Solve vector addition problems by the graphical approach


Solve vector addition problems by the mathematical approach


Solve for equilibrants in vector addition problems


Resolve vectors into x and y components


Solve inclined plane problems using resolution of vectors


Solve vector addition problems using the vectors’ x and y components

Assignments:


Textbook: Read / Study / Learn Chapter 4 all about vectors


Workbook Exercise(s): PS# 6-1, PS#6-2, PS#6-3 and PS#6-4


Activities: TBA

Resources:


This Handout and the Overhead and Board Notes discussed in class 


Textbook: Chapter 4


WB Lessons and Problem Sets

www.physicsphenomena.com - “Study of Vectors”
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