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Q- Two masses 5 kg and 15 kg are moving along x direction with velocities of 10 m/s and 2 m/s
respectively. At an instant they are at position 10 m and 70 m respectively

(a) Find position of their center of mass at this instant.
(b) If the two will collide inelastically what is their common velocity?

(c) If they collide elastically find the velocity of each one after collision.
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a) The position of center of mass of a system of particles of mass mi1, m2, ms ... at positions r1, r2, r3 ....
respectively is given by
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Here we have only two objects and both objects are on x axis (y and z coordinates are zero) hence the x
coordinate of their center of mass is given by

x _ m1x1+m2x2
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Or Xem = T =55m

Hence the center of mass of the system of the two bodies will be at 55 m from origin.

Go through the reading Head-on Collision (Home page)

b) m:1 = 5Kkg; ur = 10 m/s; mz2 = 15 kg; u =2 m/s;

As after collision the bodies sticks together, they move with a common velocity v.
As there is no external force on the system, according to law of conservation of linear momentum we have

Momentum of the system after collision = momentum before collision

Or miv + mMa2v = miui + mauz
) m1u1+ mou, 5%10+15%2 80
Gives UV = = = — =4 m/s

Hence their common velocity after collision will be 4 m/s

¢) If the collision is elastic

According to law of conservation of linear momentum


http://physicshelpline.net/files/documents/be6cfb89-4383-4e36-aad1-c80ebfb7e4e3.pdf
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mivi + M2v2 = miu1 + mau2
or 5*%vi + 15*v2 = 5*10 + 15*2
or vi+3v2=16 e (1)

And for elastic collision the velocity of separation is equal to velocity of approach (e = 0) hence we have
V2 — Vi = U1 — U2
Or va-vi=10-2

Or v2-v» =8 mmmmmmmmeeeeeeeee- (3)
Adding the two equations we get

4 vy = 24
Or v2 = 6 m/s

Substituting value of vz in equation (1) we get
Vi + 3*%6 = 16
Or vi=-2m/s
Here negative sigh shows that the first body will move in opposite direction after collision.
Hence after collision first body will move with velocity = 2 m/s

and the second body with velocity of 6 m/s.



