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I. Horizontal Circle 
     A disk of mass 0.5kg is attached to a cord and passed 

through a hole in a frictionless table top. Tension is 
maintained by a hanging weight below the table. If the 

cord can withstand a tension of 50N, what is the disk’s

maximum speed? Assume a 1.5m radius.

Solution: A Force Diagram would show mg = n
(equilibrium in the vertical direction). The only

unbalanced force is the tension in the string, T.

We’ll use maxT = 50N as our net force in Fnet = ma,
giving us the following Force Equation (Fc = mac):  T = .5ac or 50 =
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II. Banked Curve Problem
Assume an icy surface and a banked curve. 
The designated speed is to be 30mph (13.4 m/s) 

and the radius of the curve is 50m. At what angle

should the curve be banked?  

Solution: Resolve all vectors toward the 

center of the circle(curve) and perpendicular to that

direction. Hence, the normal vector (n) is resolved 
into a radial component 
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component
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. Our force equations are 
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 [Now you may have been wondering about the mass of the car in these equations, but ‘m’ must cancel out (not matter) if there is a numerical answer to this problem and they don’t tell us the mass of the car!]


Here’s a nifty manipulation… Take the 1st equation and put it under the 2nd equation. The normal force (n’s) will cancel out and so will the mass (m’s). Giving us:
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 I boxed this result because it will be the solution to many variations of this problem (eg., Conical Pendulum, Banking Airplane).


So where are we? Oh yeah… 
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III. Simple Pendulum Problem

       (nonuniform speed) 

    A small sphere (m = 2kg) is attached 
to a cord (L = 3m) and swung from the
ceiling as a pendulum. 

(a) When the angle 
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, made with 

the vertical, is 30 degrees and the tension
in the rope is 51.3 N, find ac and at.
(b) Find the tension (T) at the bottom of 
the swing if v = 7.746 m/s.
     Solution (a): We actually have both 
types of acceleration here, at and ac, so 
our two force equations are:  
(1) 
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(2) 
[image: image13.wmf]cos

c

Tmgma

q

-=

 which yields...


[image: image14.wmf]2

3

2

20251.317.3217

m

ccc

s

Taaa

-×=Û-=Û=


    Solution (b): At the bottom Fg and T work against each other so Fc = T – mg. 

Our force equation is then: T – 20 = 2ac =
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