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@l Dynamics l 2K Acceleration of Systems

[M M
Case 1 ‘ Case 2 ! 98N
Scenario

Jn boek cases shown abou, 0 Mook of mass M 9 st 0n o mugh ladde, The hock ie masected fo @ atnng
that passes ouer on kol puliey, I Case 1, the frow end of Me string & connectid 10 0 hangleg object of
maxe e = W kg fn Cose 2 the hunging olyect is rewowed and o pesyon grabs the free end of the siring
and poily with & consiont foroe egual 98 N, fhe weight of the hanging clject in Clase 1. In both cases,
the block is refeased from rest the same distonce from the right edge of the tble

Using Representations

pant A& The dots below represent cach object i Case 1. Draw the forces acting on those objocts after the
wysoam is releasod. Use the grids 10 draw longer anows (o represont stromger forces. Assume that
m < M. Recall that the systim & aoculenating,




2K Acceleration of Systems

Argumentation

Angeda and Doeninigue are observing this demonstration and note that the block accelesates in bath
cases. Howewer, the biock reaches the right edos of the table In less time ks Case 2 even though the
force on the string in (s case @ the same a9 the weight of the hangieg object in Case 1.

|, This ocours becasse thee s 2 @ifferenyt ammcunt of tension In the two cases. Explain wiry the
Block mmaches 1he snd in dess time in Case 2 in terma of the different tension force o each case.

In Case 2,hmknﬁmkb7nr.witrmhsth
::iys&sﬁer thnin&ml.fﬁshrrcmbm the force
tension, in Case 2, is now 78 N, whereas in Case /, the
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Case /, mmmdﬂrfthem::?:’efdtowﬂ
thchyivyavutwaumtmbnbdmwd—wfor
thhryh,ab}uttomkrabdmd the force of
tension, in Case /, must ke less than 78 N

il. This can aleo be explained by consideriog syatems, Lt the aystem in Case 1 comsist of both the
haaging object and the block on the table. Let the system in Case 2 comsint only of the block on
the table. Explain how Newton's second kaw, when applied 10 these systems, peedicts that the
block in Case 2 reaches the end of the tahle in lesa time.
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The net external force that causes the acceleration F, - F,
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same distance smaller.




