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Angle between two nonzero vectors in standard position πθ ≤≤0 , 
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Force: The projection of F (force) onto v is given by uvprojw1 =  where v is the unit vector along a ramp.  The magnitude of w  1 is 

the force needed to keep the boat on the ramp. 
 
 
Work: The work done by a constant force F as its point of application moves along the vector PQ is given by any of the following:  

1) PQW PQFproj=   projection form 

2) PQW Fθcos=  angle form 

3) PQW •= F   dot product form 
 

Angle between two planes: 
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Distance between a Plane and a Point Q (not in the plane): 
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normal to the plane. 
 

The distance between the point ),,( 000 zyxQ  (not in the plane) and the plane given by 0=+++ dczbyax  is 

222

101010 )()()(

cba

dzzcyybxxa
D

++

+−+−+−
=  or 

222

000

cba

dczbyax
D

++

+++
=  where ),,( 111 zyxP  is a point in the plane and 

)( 111 czbyaxd ++−= . 

Distance between a Point Q and a Line in Space: 
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D  where u is the direction vector for the line and P is a point on the 

line. 

Spherical Coordinates ( )φθρ ,,=P ; θρ,  as θ,r  before, φ  is the angle between 
→

OP  and the z-axis. 
To change coordinates between rectangular and spherical in equations, use: 

Spherical to Rectangular: φρφρθφρθφρ sin,cos,sinsin,cossin 22 =+=== yxzyx  

Rectangular to Spherical: 
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To change coordinates between cylindrical and spherical in equations, use: 
 

Spherical to cylindrical (r ≥ 0): φρθθφρ cos,,sin 222 === zr  

Cylindrical to Spherical (r ≥ 0): 
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Moment of Force F about  a 
point P is given by 

FM ×= PQ  


