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1. θ = 0° → maximum dot product.
2. θ = 90°  → zero dot product
3. a · b = b · a → order doesn’t matter

• Only horizontal component contributes when force is angled.
• No work in vertical direction if no vertical movement.
• Notice, F c�(θ) is the horizontal component of force that 

appears in the dot product

(Same direction if scalar > 0, 
opposite if scalar < 0)

Problem solving 
Method 1: when angle is known                       a · b = |a| |b| c�(θ)  
Method 2: when components are known        a · b = AxBx + AyBy + AzBz
To find  θ,  use                                                    c� θ =    a · b / |a||b| 
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Work is easy to calculate when force and displacement 
are in the same direction — just multiply the two.
W = F × d

When force is applied at an angle, only the horizontal 
component — F·c�(θ) — contributes to the work.
The vertical component, F·sin(θ), does no work since 
there’s no displacement in the vertical direction
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Why Only the Horizontal Component Does Work
When a force is applied at an angle to the direction of 
displacement, only the horizontal component of the 
force contributes to the work done.
The force is resolved into two components:
      Fh = F·c�(θ) 
           → does work (aligned with displacement)

     Fv = F·sin(θ) 
          → does no work (no vertical displacement)

So, the work done is:
W = Fh × d = F·c�(θ)·d
This is precisely the dot product of the force and 
displacement vectors:
                         W = F · d = |F||d|c�(θ)

Note: Whether the angle is θ � 360° – θ, the value of c�(θ) 
remains the same. That’s why the dot product is unaffected by the 
direction in which the angle is measured.
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