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Vectors 

➢ Scalars Vs. Vectors: 

• Scalar quantities are numbers and combine according to the usual rules of arithmetic. 

• Vector quantities have direction as well as magnitude and combine according to the rules 

of vector addition. 

 

➢ Vector addition: 

• The negative of a vector has the same magnitude but points in the opposite 

direction. 

• Vectors can be added by using components of vectors.                 

𝑅  =  𝐴 +  𝐵   

• Unit vectors describe directions in space. Unit vector has 

a magnitude of 1.        𝐴 =  𝐴𝑥 𝑖 + 𝐴𝑦 𝑗 + 𝐴𝑧𝑘  

 

➢ Scalar product & Vector product: 

• 𝐴 . 𝐵  = 𝐴𝐵𝑐𝑜𝑠𝜃 =  𝐴   𝐵    𝑐𝑜𝑠𝜃 

• 𝐴 . 𝐵  =  𝐴𝑥𝐵𝑥 + 𝐴𝑦𝐵𝑦 + 𝐴𝑧𝐵𝑧  
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Kinematics 

 

  

 

 

 

 

Projectile motion: 
In projectile motion with no air resistance, ax = 0 and ay = -g.  

The coordinates and velocity components are simple functions of 

time, and the shape of the path is always a parabola. We usually 

choose the origin to be at the initial position of the projectile. 

 

 
 

Uniform and nonuniform circular motion: 

When a particle moves in a circular path of radius R with constant speed v (uniform circular 

motion), its acceleration 𝑎  is directed toward the center of the circle and 

perpendicular to 𝑣  .  

If the speed is not constant in circular motion (nonuniform circular motion), 

there is still a radial component of 𝒂    , but there is also a component of 𝒂    
parallel (tangential) to the path. This tangential component is equal to the 

rate of change of speed, dv/dt.  

             

 

Relative velocity: 

When a body P moves relative to a body (o 
reference frame) B, and B moves relative to a 
body (or reference frame) A. 
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Newton's Laws of Motion 

Newton’s first law: 

Newton’s first law states that when the vector sum of all forces acting on 

a body (the net force) is zero, the body is in equilibrium and has zero 

acceleration. If the body is initially at rest, it remains at rest; if it is 

initially in motion, it continues to move with constant velocity. 

Newton’s second law: 

The inertial properties of a body are characterized by its mass. The 

acceleration of a body under the action of a given set of forces is directly 

proportional to the vector sum of the forces (the net force) and inversely 

proportional to the mass of the body. This relationship is Newton’s second 

law.  

Newton’s third law and action–reaction pairs: 

Newton’s third law states that when two bodies interact, they exert forces 

on each other that are equal in magnitude and opposite in direction. These 

forces are called action and reaction forces. Each of these two forces acts 

on only one of the two bodies; they never act on the same body  

 

Type of forces: 

1. Weight 2. Normal force 3. Applied force 4. Tension force 5. Friction force 

 

Friction force: 

The contact force between two bodies 

can always be represented in terms of a 

normal force 𝑛   perpendicular to the 

surface of contact and a friction force 𝑓   
parallel to the surface.  

 

Forces in circular motion: 

In uniform circular motion, the acceleration 

vector is directed toward the center of the 

circle. 
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ANY 
        QUESTION



THANK YOU
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