Physics C – Mechanics 1992

1. Elastic collision with the floor. Using g = 10 m/s2 with a mass of  9m and v0 = 0 m/s.

    (a) E​0 = Ef  
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    (b) d1 + d2 = 5, but calculating distance can be a little tricky, so let's use y-coordinates:

          y1 = 
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 (the dropped object)

 
y2 = 
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(the bouncing object on it's way up from the floor)

         So we'll find 't' when y1 = y2 
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    (c) 
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    (d) v1 = -10t = -5 m/s   and   v2 = -10t + 10 = 5 m/s, so speeds are: 
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    (e) "Immediately" after impact means: 
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, so we'll use...

 conservation of momentum: p0 = pf  
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2. Bug mass is '3M' vs the two spheres with 'M' and 'M' for their masses. 2
[image: image12.wmf]l

 for the rod.

    (a) (magnitude) 
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    (b) Use: 
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    (c) Using conservation of mechanical energy (E):  E0 = Ef    or     K0 + U0 = Kf + Uf  

Method 1 (Using rotational kinetic energy, KR) 
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Method 2 (Using translational kinetic energy, KT​)



[image: image21.wmf](

)

(

)

2

1

2

0552

MgMvMg

Þ+=+

ll

 


[image: image22.wmf]2

56

25

3

MgMvvg

Þ=Þ=

ll

  but watch out here! 
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    (d) 
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    (e) Using: 
[image: image25.wmf](
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 and  Fc = Fsphere – 3Mg  gives: 
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3. RA = 1.2 x 107 m, RB = 7.1 x 107 m, RE = 6.4 x 106 m.   ME = 6 x 1024 kg.
    vA = 7.1 x 103 m/s, vB = ?

    (a) E = K + U = 
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[image: image29.wmf]10109

2.52103.335108.1510

J

´-´=-´


    (b) 
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   = RA(1000)vA​ = 
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    (c) Using conservation of angular momentum (Kepler's 2nd Law of Equal Areas)


L0 = Lf  or  LA = LB  so:  
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    (d) Orbital Speed Formula: (derivation using Fc = mv2/R :  
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         or just the formula:  vA = 
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    (e) Escape Velocity Formula: (derivation using energy: E0 = Ef  or  K0 + U0 = Kf + Uf
                                                      with Kf = 0 and 
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or just the formula:  vescape = 
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