VECTORS
OBJECTIVE:
1. A graphical analysis of the vectors and their introduction.

2. To research the resolution of a two-dimensional vector and the method of addition through components.

PRINCIPLES:
A vector is an object which has both a direction and a magnitude. The magnitude is the vector's numeral value. A quantity that has magnitude only (no direction) is called a scalar. Geometrically, we can picture a vector as a direct line segment, the length of which is the magnitude of the vector, and the direction is indicated by an arrow. Two examples of vectors are those representing velocity and force. 

Adding two vectors which are equal but opposite in direction, add up to zero. The vector resulting in adding two or more vectors is called the resultant vector. If a vector E is equal to and opposite to R (E = −R) 

then, E + R = 0. Then E is named as 'Equilibrant vector'. Any vector can be resolved into two components as a horizontal component (x- component) and vertical component(y- component).

A= AX + AY

AX= A cos 
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(Horizontal component)

Ay =A sin 
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(Vertical component)


PROCEDURES:
1 Open the simulator

2 Place a vector A1 at (20, 10) with a magnitude 10, then place another vector A2 of magnitude 7.1 in such a way that its tail is at (20, 10) and the tip is at (15, 15) and similarly, place vector A3 of magnitude 5 in such a way that its tail is at (20, 10) and the tip is at

 (16, 7).

3 Find the sum that is the resultant vector R.

4 Place a vector E at (20, 10) where vector E is equal in magnitude and opposite in direction to vector R. Again find the sum and analyze it with previous sum values.

5 Then resolve the vectors into X and Y components.

6 Add all the x components and all the Y components along with signs.

7 Calculate the values manually then compare that values with the simulator measured values.

 

 

OBSERVATIONS:
Part1) Adding of vectors graphically
 Calculated:

Magnitude of R= 7.9
Direction of R= 96
Magnitude of E= 6.7
 Direction of E= 92
Measured:

	Measured R
	Measured E

	Magnitude
	Direction ƟR   CCW from +ve x axis
	magnitude
	Direction 𝜃  ƟE    CCW from +ve x axis

	8.1
	97.1
	8.1
	-82.1


With E sum= 0
Explanation:
 Here E= -R, that is E is the Equilibrant vector. Adding two vectors which are equal but opposite in direction, add up to zero.
Part 2) Resolving a vectors

Calculated:

ax= −2.9885494

Direction of ax = 106.7

ay= 9.96135394

Direction of ay=106.7

Measured:

	Measured ax
	Measured ay

	Magnitude
	Direction
	magnitude
	Direction

	-3
	106.7
	10
	106.7


Part 3) Adding vectors using components

Calculated:
	A1x
	A1y
	A2x
	A2y
	A3x
	A3y
	Rx
	Ry

	7.99684658
	6.00420225
	−5.02045814
	5.02045814
	−3.99842329
	−3.00210112
	−1.00117196
	8.03788869


Measured:

	A1x
	A1y
	A2x
	A2y
	A3x
	A3y
	Rx
	Ry

	8
	6
	-5
	5
	-4
	-3
	-1
	8


Addition of x components 
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Ax

=-1.02203485
Addition of y components 
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Ay

=8.02255927
Values of 
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Ax

 , Rx and values of 
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Ay

, Ry are almost same values. 

CONCLUSION:
Adding vectors through the virtual physics laboratory software resulted in a smaller percent error and improved measurement accuracy as compared to the opposing procedures. Procedures involving hand-drawn diagrams and human measurements provide an incredibly large margin for human error.
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