Chapter 8 Derivation

Determination and Derivation of Problem of One Mass Moving

Hitting (head on) Another Mass at Rest

m1 = mass of cart 1
u1 = velocity of cart 1 before collision

m2 = mass of cart 2
u2 = velocity of cart 2 before collision

v1 = velocity of cart 1 after collision

v2 = velocity of cart 2 after collision










(1)
m1u1  +  m2u2  =  m1v1  +  m2v2
(2)


m1u12 + 

m2u22 = 

m1v12 + 

m2v22

(7)
m1u1  -  m1v1  =  m2v2  -  m2u2

(3)
m1u12 + m2u22 = m1v12 + m2v22




(4)
m1u12 - m1v12   = m2v22 - m2u22 





(5)
m1 (u12 - v12) = m2 (v 22 - u22)
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(5) ml  ( u  1      V  1    m2( v2 .  u  2
(8) m  1( ul @ VI ) = m2( v2 @ U2             (6) m  1  (u  1  + v 1)(Ul  v  1  )-. m  2  (v  2  +  u2)(v2  u2)

Divide (6) by  (u  1  + v  1) (ul @ v.) = m2 (V, + u2) (v2 - u2)

M             @l - VI) = m2              (v  2 @ u2)

(9) u  1  + v  1  = v  2  + u  2   or         (10) u  1  2  = v 2 @ VI

If cart 2 is at rest initially, the u     2  = 0 thus (11) u      1  = v  2 @  v  1

Remove u from equation (10) and then mutiplying (11) by ti gives:

2
m  1  u  1  =  mlv2 @ 'lvl

Simplify (1) as u   2  = 0 and add to (11)         Solve (11) for v   2
(11)  1'1 = ml'2 - m1vl                       (14) v  2  = U  1  + v  1

(1)      mlul = mlVl + '2v2                         Substitute (14) into (13)

(12)
2m lul = mlv2 + m2v2

2
Solve for                                           (15) ul + v  1    ml    u  1

V2  1  + M  2
2m  1
(13)
v                          (16) v, = ml @ M2
·
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ml + m2                                            m + m   1
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Fill in the following table:
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