
PHYS 170  Section 101

Lecture 25

November 5, 2018



Nov 5vAnnouncements

� Midterm review sessions in tutorial slots tomorrow

� Current homework due Tuesday, November 13, 11:59 PM

� Lecture 21 now includes a solution of problem 12.204 from the 

8th homework assignment (the pulley question)



Lecture Outline/Learning Goals

� Relationship between tangential-normal and polar coordinates

� Two worked examples of motion in polar coordinates

� One really bad engineering joke



TANGENTIAL AND NORMAL FORCES

� Many of the problems in this part of the course 

have the following features

� They are natural to treat in polar coordinates

� The path of the particle is specified 

(constrained motion)

� Some of the forces on the particle act in the 

normal or tangential directions 

� We thus need to be able to determine the 

orientation of the (t,n) coordinate system with 

respect to the          system

� As shown in the figure, the tangent to the particle 

path will form an angle      with the extended

radial line
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TANGENTIAL AND NORMAL FORCES (continued)

� Given the equation for the path in the form

, the text derives an equation for    ; will 

not reproduce that derivation here

� Rather, we derive the formula using a different 

construction that is based on the observation that 

the velocity of the particle is always tangent to 

the particle path
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TANGENTIAL AND NORMAL FORCES (continued)

� From 

it follows immediately that

� If the angle computed in this fashion is positive, then it is measured 

counterclockwise from the extended radial line to the tangent line; conversely, 

if the computed angle is negative, it is measured clockwise from the radial line

� That is, the sense of      is the same as the sense of      (the positive direction of 

is counterclockwise)  
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From geometry

 and  axes both make an angl

9

e  with  axis

0 90

n y r

\ T
K \ T

K

 

 �  �





Solution continues in Lecture 26


