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Reminders 10-29-07:
-Next Homework Due 11/1!!!
-Circular Motion Questions due Wednesday 10/31.
-Bring Chapter 9 Notes to Lab this week.
-Chapter 7 Conceptual Quiz Next Monday.
-Students need a 50% average in lab to pass this 
course. Presently there are 5 people with a lab 
average under 50%. If those averages remain under 
50% at the end of the semester the course grade is 
automatically F!!!

Objectives:
-Centripetal Force Examples
-Gravitation and Satellites
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To find minimum height h so that it makes it around loop we need:
1. free body diagram at top of loop
2. speed at top of loop
3. to realize that the normal force of loop goes to zero at top of 
loop when object loses contact with loop.

Forces
-N-mg=-mv2/r
N=(mv2/r)-mg: it can barely make it around loop if N slightly 

greater than zero. If N=0, then mg=(mv2/r) and vtop=√gR

Energy Conservation:
mgh=0.5mv2+mg2R
mgh=0.5mgR+mg2R
mgh=2.5mgR
h=2.5R

  

Nmg
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If initial height is 2h=5R, 
we need to find speed at 
bottom of loop to find N 
at bottom.
Conserve Energy:
mg5R=0.5mv2

v2=10gR

N

mg

N-mg=mv2/R

N-mg=mv2/R
N=mv2/R+mg=m(10gR)/R+mg=11mg at bottom

Find N at top when initial height is 5R.
At the top N=mv2/R-mg (see previous slide)

Now conserve energy to find speed at top.
mg5R=0.5mv2+mg2R
mg3R=0.5mv2

v2=6gR
so
N=m(6gR)/R-mg=5mg

When it leaves the loop then N=mg, since ac=0.
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Summing forces at bottom of swing yields 
T-mg=mv2/L.

We need v. Conserve energy.
mgL(1-cos60)=0.5mv2

v2=2gL(1-cos60)=gL

T=mg+mgL/L=2mg

What if the final angle is not 0 degrees?
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