






1-24                                                                          Chapter 1: Introduction  

Therefore, the rate of change of the clock hand, represented by the unit 
vector in the r-direction with respect to the azimuthal φ  direction is equal to the 
unit vector in the φ  direction. Further, by applying this result to (1.3-21), we see 
that  
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Thus, the derivative of the unit vector that is always pointing in the direction of 
the clock hand, i.e. , with respect to ˆru φ  is at right angles to  and, in fact, is in 
the 

ˆru
ûφ  direction. This orthogonal result will always be so because the unit vector 

being differentiated does not change length. 
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