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(a) Kinematics: 2
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A and B. Assume B moves down.
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Since work is positive, block B does move down.
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(b) B alone.
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PROBLEM 13.19  (Continued)
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Block leaves surface at C when the normal force 0.N 
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Work-energy principle.
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PROBLEM 13.44  (Continued)

(b) From (1) and (3)
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Velocity of A and B after impact
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Sphere A falls. Use conservation of energy to find ,Av  the speed just before impact. Use the plate surface as
the datum.
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Analysis of the impact. Conservation of momentum.

withA A B B A A B Bm m m m   v v v v 0B v

Dividing by Am  and using y-components  with ( / 2)B Am m 

10.767 0 ( ) 2( )A y B yv v     (1)

Coefficient of restitution. ( ) ( ) [( ) ( ) ]B y A y A y B yv v e v v   

( ) ( ) ( ) 10.767B y A y A yv v e v e     (2)

Solving Eqs. (1) and (2) simultaneously with 0.8e   gives
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(a) Sphere A rises. Use conservation of energy to find h.
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PROBLEM 13.178  (Continued)

 (b) Plate B falls and compresses the spring. Use conservation of energy.

Let 0  be the initial compression of the spring and   be the additional compression of the spring after
impact. In the initial equilibrium state,
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(a) At C:

Conservation of total momentum.
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PROBLEM 13.180  (Continued)

From (1) 27.333
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(b) Relative velocities.
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Data: 2 kg, 1 kg, 800 N/m, 0.1 m, 1.5 mA Bm m k x d    

0.2, 0.8, 20 , 40 , 1.0 mk e l        

Block slides down the incline.
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Use work and energy. Datum for gV  is the impact point near B.
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1 2 ( ) (3.6874)(1.6) 5.8998  JfU F x d       
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1 1
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1 1 1 2 2 2: 0 4.00 10.7367 5.8998 1.000 0AT V U T V v        

2 2 28.8369 m /sAv 
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Impact: Conservation of momentum.

Both A and B, horizontal components :
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(2)(2.9727) cos 20 2 cos 20 (1.00)A Bv v   (1)



PROBLEM 13.201  (CONTINUED)

Relative velocities: ( ) ( ) [( ) ( ) ]B n A n B n A nv v e v v   
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Solving Eqs. (1) and (2) simultaneously,
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Sphere B rises: Use conservation of energy.
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