Problem 9.29

This is another classic conservation of
momentum problem. All the forces acting are
internal to the system, so the momentum sum

\

3 OO-k A
in the x-direction must stay the same even m, = 2. g ’

\
beyond the collision, and the same is true for v, = (5.00 m/s)i )
the y-direction. Using that, we can write:

2 Pt 2Fexlemal,xAtlhroughCol]ision = ZPZ,X
= m,v, =(m, +m,)v,cos6
mlvl
(m, +m,)
and with velocity signs unembedded to make the “v” terms magnitudes:

Z pl,y + 2 Fextemal,yAtthroughCollision = 2 p2,y

= v,cos0=

= -m,v,=—(m, +m,)v,sin6
. m,Vv, .\ .
= v,sin@=-—22— (note that the velocities are magnitudes)
(m, +m,)

1)

With the angle, we can write: v, =—(2.00 m/s)} m, =2.00 kg
2 . ,
myv, -
e= 11
V;COSs 71’1’11 " mz) _-m kg/
o« (3.00kg)(5.00 m/s) e )
= v,c0821.8° = ;
((3.00 kg) +(2.00 kg)) 5, = (5.00 s)]

= v,=323m/s

(You'd have gotten the same result if you’d used the other equation.)
With that, finally, we can write:
Vy=(323m/s) £(-21.8°)

=((3.23 m/s)cos21.8°)i—((3.23 m/s)sin21.8°) j
=(3.00 m/s)i—(1.20 m/s) ]

3)

The problem with all of this falderah is T =
that we end up with three unknowns: 2
v;, cosO and sin®. To solve this, we
have to be tricky. Specifically, notice that — \

by dividing the two conservation of m, =3.00 kg R \\\
momentum relationships, we get: v, =(5.00 m/s)i -~

m2V2
¥,sin® _ (mAm)
}/3 cosO a m,v,
2
sin® - tan0 = M2V
cos9 m,v

o m,v
= O=tan™'| 22
mlvl

R [ (2.00 kg)(3.00 m/s)]

(3.00 kg)(5.00 mys)

=21.8°

m, =2.00 kg
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