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M4 — FURTHER MOTION OF PARTICLES IN ONE DIMENSION

Question:

A train, total mass M, including the engine, is moving along a straight horizontal track. The

engine exerts a constant driving force of magnitude F. At any instant the total resistance is bv?

where b is a positive constant and v is the speed of the train at that instant. Show that the
1

limiting speed V of thetrainis (EJZ .

Thetrain startsfromrest at t = 0. Show that it reaches aspeed of 1V after atime
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Show further that the distance covered in thistimeis
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Solution:

The limiting speed V is reached when the resultant force acting on thetrainis zero. That is:

F-bV?=0 = F=bvV? = Vz:% = V:(%jz

For the next part:
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Butwhent=0, v=0, therefore C=0. And since (%j =V,
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When v=1V,
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For the last part:
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SinceV:(%j2 Vi=— = F
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