
Week Imure
,
inclastic Collisions

, ↑ impulse
mstion1 : Consider the system of blocks show below

. They each slide without friction ,

and when they collide , they stick . Answerthe following questions .
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(a) What is the speed of the l0kg block that results when the Greg * 4 ky blocks collide?
Since there are no not external force

,
the momentury of the 4lg/bbg system will be conserved :

pi =E

Gkg . 105 + 4kg . (-2) = 10lg
· VI ;

I chose + X to Right .

52 Kg - M =10kg . IfJ
this

,

Y = 5. 2Ys-
(b) Next

,
this 10kg block collides ↑ sticks with the 8kg block

.
What is the final speed of the resulting 18 ky

object ?
Same idea-momenture is conserved :

pi =P
10kg - 5

.2's
52kg. n

+ 8 kg :(-75) = 18kg -V
5

- 56 Kg . M

5
=

18 kg . Vf
- 4 Agiys = 18kg . Vf

=Xf

(C) Suppose all three bloac collided simultaneously .
What would the final speed of the 18 key

object be in this case ?

there will be no difference :

F = Pf

6kg . 10 + 4kg(-2) + 8kg(-75) =

18 kg . Us
(60 - 8 -56) =

18kg.

-4*
= 18kg .If

=X



stor2 : A ball of mass 50g is dropped from a height of 5
.
Om ↑ mebounds to a height of 4

.
0 m

.

(a) Using your knowledge of kinematics ,
calculate the

ty with which the ball first impacts the ground.

2 = V
.

+

easy
veloc

vi

- I
=**=

2g . Im y
v =y

-

4m2(9, 852)5 = 9, 8995

(b) The ball rebounds to a maximum height of 4 .
0m

.

With what velocity did it
,

v

leavethe surface !

or

= ~! + Laxy ↳See21O
=

Vo 2(-g) 4m
%8 =

2g - 4m

Yo = 8
.
8544/s

(2) If the ball was in contact with theground for 0. 0005 sec
,
what was the average force acting

on the ball during the collision?
Now we find the average force via Ye8

= 8 , 8545

/0
E =

B = Ei IE=
ni =tri)= 0.(9.89)

=
- 9

.89
h

E=

1875N

(d) What was theball's average Acceleration during the collision??

Va F =

ma
,

a = -g = 37
,
500-

a

L
A huge acceleration !



V= ?
ton3 Al2kg disk is initially at rest on

plodes into three ↑a frictionless surface
.
It ex I-chunks as shown . Glg O

= I

Compute the speed and the angle at which my
the 6 lg churc travels after the explosion. 20Y Eko

->

X--
I've

picked +x to Right &+y upward .

CAnother conservation of momenture question ;
this time in 2D. / ingitisIn terms of the unknown velocity components &x * Vy fre the blg Churc

,

we can write conservation of momentur in the & By directions :

-x- --

2kg - (-205) +

4kg - 305cos40° + bkg ./x
=

0 Ekg .+ 4kg(-305-sin40/ + 6kg · Vy
=0

- 40 + 91 .925 + 6kg5x= 0 - 77 . 135kg + 6kg - Vy =0

↑ 3

(initial momentar= 07
% Y

=

- 8
.
65455 Vy

=

+ 12
.
8564

① Now that we have the components ofI ,
we use the Pythagorean

theorem to fund the speed :

r =xy = 15 .55
② the angle is clearly greaten than 90

°

since Xx is negative :

-85s. Y
.... =

tand- 8 = 56 !
1

8 & = 123 ,90


