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Vectors

I was only a scalar
until you came along 

and gave me 
direction!!
…SIGH!

Vector Review

• Quantities that have both size (magnitude) and 
direction, are called VECTORSVECTORS, and can be 
represented by arrows. 

• Quantities that are just numbers without any direction, 
such as mass, distance, time, or temperature, are called 
SCALARSSCALARS. 

• To add vectors graphically
– the length of a vector should be proportional to the magnitude of 

the quantity being represented.

– head of the arrow shows directon

– Tip-to-tail method 

Applet: Vector Addition
Tip-to-Tail Method

Link:     http://www.lon-capa.org/~mmp/kap3/cd052a.htm

Applet: Vector Addition
Tip-to-Tail Method

Link:   http://surendranath.org/Applets/Math/VectorAddit ion/VectorAddit ionApplet.html

Applet: Vector Addition
Completing the Parallelogram

Link:   http://surendranath.org/Applets/Math/VectorAddit ion/VectorAddit ionApplet.html
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Chapter 3Determining Resultant Magnitude and 
Direction of Vectors at Right angles

• Initially, we found the magnitude and direction of 
a resultant graphically.

• With this approach, the accuracy of the answer 
depends on how carefully the diagram is drawn 
and measured. 

• A simpler method uses the Pythagorean 
theorem and the tangent function.

Chapter 3Determining Resultant Magnitude and 
Direction of Vectors at Right angles

• Use the Pythagorean theorem to find the 
magnitude of the resultant vector.

• The Pythagorean theorem states that for any 
right triangle, the square of the hypotenuse (the 
side opposite the right angle) equals the sum of 
the squares of the other two sides, or legs.

c2 = a2 + b2
(hypotenuse)2 = (leg 1)2 + (leg 2)2

• Use the tangent function to find the direction of the 
resultant vector.

• For any right triangle, the tangent of an angle is defined 
as the ratio of the opposite and adjacent legs .

• use the inverse tangent to find the angle of the resultant 
vector

Chapter 3Determining Resultant Magnitude and 
Direction of Vectors at Right angles

tangent of angle q = 
opposite leg
adjacent leg
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Determining Resultant Magnitude and 
Direction of Vectors at Right angles

• The direction of a vector is stated in terms of North, 
South, East, and West

• the tail of the vector is at the origin of the coordinate 
system

• Measure the angle from either of the axes

http: //id.mind.net/~zona/mstm/physics/mechanics/vectors/introduchttp: //id.mind.net/~zona/mstm/physics/mechanics/vectors/introduction/introductionVectors.htmltion/introductionVectors.html

Components of a Vector

• Often we need to change a single vector into an 
equivalent set of two component vectors at right angles
to each other

• Vector resolution is the 
process of resolving a 
vector into components

• Any vector can be 
resolved into an infinite 
number of vector pairs

Components of a Vector
� We select pairs at 90° to each other 

(mutually perpendicular)

� One is parallel to the x-axis, the other 
parallel to the y-axis

� The original vector (A) is the 
hypotenuse of a right triangle    
A = Ax + Ay
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Components of a Vector
Ax = A cos � Ay = A sin �

Link:  http://id.mind.net/~zona/mstm/physics/mechanics/vectors/components/vectorComponents.html
http://phet.colorado.edu/simulations/sims.php?sim=Vector_Addition

Equilibrium Revisited

• when the net force = 0, the object is in 
equilibrium.

• According to Newton’s laws, 
– the object will not accelerate because there is no net 

force acting on it; 
– an object in equilibrium is motionlessmotionless or moves with 

constant velocityconstant velocity.

Equilibrium Revisited

• equilibrium can occur no matter how many 
forces act on an object. 
– As long as the resultant is zero, the net force is zero
– and the object is in equilibriumequilibrium.

Equilibrium Revisited

• If two forces are NOT in equilibrium, how could 
you find the force that causes equilibrium?

• To find this force, first find the sum of the two 
forces ( the resultant force ).

• The desired force is one with the same 
magnitude as the resultant force, but
in the opposite direction.

• A force that puts an object in equilibrium is called 
an equilibrantequilibrant.      

Equilibrium Revisited

• The desired force is one with the same 
magnitude as the resultant force, but in the 
opposite direction.

• A force that puts an object in equilibrium is called 
an equilibrantequilibrant.      

Equilibrium Revisited

• To solve for forces in equilibrium, study the horizontal forces 
and the vertical forces independently.  This means you must 
find x and y components of these forces, and let…

Fnetx = 0     and Fnety = 0

• Find the tension in the two wires that support the 126 N sign 
hanging from the ceiling.

� = 40°� = 40°
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Equilibrium Revisited

• Draw in the weight vector and tension vectors

• Sketch and calculate the x and y components of tension

• Let    Fnety = 0

� = 40°� = 40°

Fg = 126 N

T = ?T = ?

Tx = T cos40°

Ty = T sin40°

Tx = T cos40°

Ty = T sin40°

2 TY – Fg = 0

2 T sin40° – 126 = 0

T = ? 

Applet: Vector Addition with components
• Step one:  resolve the vectors into their x and y-components

Ax = A cos � Bx = B cos �

Ay = A sin � By = B sin �

Link: http://www.ies.co.jp/math/products/vector/applets/vsum/vsum.html

Applet: Vector Addition with components
• Step two:  add or subtract the component vectors

Rx =  Ax +  Bx

Ry = Ay +  By

Link: http://www.ies.co.jp/math/products/vector/applets/vsum/vsum.html

Applet: Vector Addition with components
• Step three:  use the Pythagorean theorem to find the magnitude of 

the resultant vector Rx =  Ax +  Bx Ry = Ay +  By

Link: http://www.ies.co.jp/math/products/vector/applets/vsum/vsum.html

22
yx RRR +=

Applet: Vector Addition with components
• Step four:  use the inverse tangent to find the angle of the resultant 

vector Rx =  Ax +  Bx Ry = Ay +  By

Link: http://www.ies.co.jp/math/products/vector/applets/vsum/vsum.html
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Applet: Vector Addition with components
• Step four:  use the inverse tangent to find the angle of the resultant 

vector Rx =  Ax +  Bx Ry = Ay +  By

Link: http://www.ies.co.jp/math/products/vector/applets/vsum/vsum.html
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Applet: Vector Addition with components

Rx =  Ax +  Bx Ry = Ay +  By
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Applet: Vector Addition with components

Rx =  Ax +  Bx Ry = Ay +  By
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