Answer on Question #39825 — Physics — Mechanics

1. A ball of mass kg, 5.0*10"-2 starting from rest, falls a height of 4.0 m and then collides with the
ground. The ball bounces up to a height of 2.0 m. The collision with the ground takes place over a time
4*10"-3 s. Determine (i) the momentum of the ball immediately before the collision, (ii) the

momentum of the ball immediately after the collision and (iii) the average force of the ground on the
ball.

m=5-10"kg Solution.
h, =4m (i) The velocity of the ball immediately before the collision determines by kinematics
h,=2m Vo2
of the movement: h=—"-, v, =./2gh, .
t=4.10"s 29" ° ’
Py, Py, F =72 The momentum of the ball immediately before the collision:
Po =MVy, |Pp =M./2gh|.

(i) If the ball bounces up to a height of 2.0 m, we can calculate its velocity immediately after the
collision: v, =./2gh, .

So, the momentum of the ball immediately after the collision: p, =mv,, |p, =m./2gh, |

(iii) The average force of the ground on the ball: F = ) F= m.j2g (\/hi1 + ﬁ)

Let check the dimensions.

kg-\F
[po]=[p1]=kg-ﬂ/$-m=kg'm, [Fl-— 8" m-kem_y,
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Let evaluate the quantities.

p, =5-102- 2-9.8-4:0.443[kg'mj, b, =5-102 2.9.8-2=o.313(kg'mj,
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Answer: 0.443
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