Answer on Question#38354, Physics, Mechanics

Two bodies are moving with acceleration g and velocities of 3 & 4m/s in opposite directions. What will be
the distance between the two bodies when their velocity vectors become perpendicular to each other?

Solution

We can visualize the situation as given below. Suppose that the velocities of two bodies become mutually
perpendicular after time t. Let the velocities of the two bodies at that instant be v; and v; , respectively.
What can we say about these velocities?

-l’é ﬂ Vot vt > v

¢ The velocity of each body can be resolved into horizontal and vertical component (£ and j).

¢ The acceleration due to gravity g acts only on the vertical component of velocity. The horizontal
component remains unchanged for both bodies.

* Since the initial velocity in the vertical direction is 0 for both bodies, they travel the same distance in
vertical direction. Hence, the distance between the bodies at t is given only by the horizontal distance
between the bodies at time t.

We have,
vy = vyl — gtf
vy = —v,i — gtj
At time t, the vectors v; and v are mutually perpendicular. Hence, their dot product must be 0.
v vy =0
(11— gt) - (vl — gtj) = 0

—V1Vl L= Vygpy J — Vo9t + (gv)?*-j=0

v+ (gt)2=0[i-1
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g
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In time ¢, the bodies have moved v, t and v,t in opposite directions, therefore the distance between them
is

=28m

N2 vV3-4
g

d =, +v)t = Wy +v,) =(3+4)?

Answer: d = 2.8m
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