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Vectors are quantities that require both __________________ and __________________ to fully describe them.  We often use arrows to represent vectors.  An example is shown below:
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Measure the Magnitude and Direction of Vectors A, B, and C:


Adding Vectors: When we add two or more vectors, the vector sum is called a ______________________.  

Why Do We Care?  We can’t simply add vectors the way we’ve always added scalar quantities.  Look at the boat paddling in a river, for example.  If VBW, the velocity of the boat in still water is 4 m/s, and VWE, the velocity of the river current is 3 m/s, VBE, the resultant velocity is NOT 15 m/s.   It is actually 5 m/s, at an angle of 36.9(.  We’ll discuss how to calculate such things, but today, we’re going to learn how to add vectors graphically (that is, without calculators), using one of two methods: 

· Tail-to-tip Method

· Parallelogram Method
Tail-to-Tip Method of Vector Addition:  Adding vectors using the tail-to-tip method requires that we draw the vectors to scale, arranged so that the tail of the second vector is placed at the tip of the first (hence the name “tail-to-tip”).  The resultant (vector sum) is then drawn from the tail of the very first vector to the tip of the very last vector:



Add the following vectors using the tail-to-tip method of vector addition:
(a) B + A

 (b)  C + D

(c) A + C
(d)
E + F                (e)  A – B

(f)  D - G



Parallelogram:  Adding vectors using the parallelogram method requires that we draw the vectors to scale, arranged so that the tails of the vectors begin from the same point.   A parallelogram is constructed, and the resultant (vector sum) is then drawn from the point where the tails converge, across the parallelogram. 




Add the following vectors using the parallelogram method of vector addition:
(a) B + A

 (b)  C + D

(c) A + C
(d)
E + F                (e)  A – B

(f)  D - G






How Do We Know the Direction? Sometimes, we’ll use scaled representations of vectors, and measure the angles using a protractor. The reference angles we measure are measured from the horizontal axis.  More often, we’ll calculate the angle.  
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Scale: ½ cm = 1 m/s





Vector A:


Magnitude: __________


Direction:  __________


Vector B:


Magnitude: __________


Direction:  __________


Vector C:


Magnitude: __________


Direction:  __________
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Scale: length of 1 box = ½ cm = 1 m/s





Vector Subtraction is simply adding a negative vector – that is, a vector with the same magnitude, but opposite direction.





A





A+B





B





QUESTION:  What is the magnitude and direction of E + F?
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Scale: length of 1 box = ½ cm = 1 m/s





Vector Subtraction is simply adding a negative vector – that is, a vector with the same magnitude, but opposite direction.
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QUESTION:  What is the magnitude and direction of D - G?








