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Annoucements

1. Second hour exam – Wed. Oct. 16, 2002 at 10:00-10:55 AM

Bring:   Clear head

Calculator

Equation sheet

Assigned seating

(Will not collect HW notebooks.)

2. Extra practice sessions

Monday (today) at 5:30 PM

Tuesday at 5:30 PM?
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N

ff

W
fw 12-48. A uniform ladder 

weighing 200 N is leaning against 
a wall. The ladder slips when  θ= 
60.0°. Assuming that the 
coefficients of static friction at 
the wall and the ground are the 
same, obtain a value for µs.

5 unknowns: W, N, ff, fw, µs

Answer: µs
2 +2 tanθ µs – 1 = 0
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Problem solving steps

1. Visualize problem – labeling variables.
2. Determine which basic physical principles apply.
3. Write down the appropriate equations using the variables 

defined in step 1.
4. Check whether you have the correct amount of 

information to solve the problem (at least as many knowns 
as unknowns; some information may be redundant).

5. Solve the equations.
6. Check whether your answer makes sense (units, order of 

magnitude, etc.).
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Review:

Notion of potential energy for conservative force FC:

Notion of linear momentum p = mv

In terms of Newton’s second law:
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Linear momentum and Newton’s second law:

dt
dpF =

Consequences:

1. If   F = 0     p = constant

2. Notion of impulse:
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Physics of  composite systems
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Define center-of-mass velocity:

center-of-mass displacement:

Note that: 
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Angular motion

angular “displacement” θ(t)

angular “velocity” 

angular “acceleration”
dt
d(t) ωα =

dt
d(t) θω =

“natural” unit  == 1 radian

Relation to linear variables:     
sθ = r (θf-θi) 

vθ = r ω

aθ = r α

s
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Newton’s second law applied to center-of-mass motion
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Newton’s second law applied to rotational motion
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Torque and angular momentum

Define angular momentum:

For composite object:  L = Iω

prL ×≡

Newton’s law for torque:

dt
d

dt
dItotal

Lωτ == If τtotal = 0    then L = constant

Mechanical equilibrium
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