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Q@A. e) — 11— No external forces are acting oO-
b) \ vhe ex‘)'oo’.‘fv box. I¢ Seporates
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e Sy stem (hee. the explocting bex)
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P = conSdant

Arews o vectolS ten be olroppeel because ever)ﬂ\!v oceuls in
the x- dtrechon,

m, = mass of pfece |, m, = mass of prece 2

For each of the three cases, the Syséem has votel momentum

‘P.-=(m.m,)v > where /= box's veloe/ty betere explosv'm.

(M.?M,) v 5 ?f = v, ¢ my v,
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case ¢, VY, g (o) = (..,,fm,)V

$ v, = ;'\T(m,'mz)\/

SO row it can be Seen VThot o



v, for case @ £ v, for case c , and

v, for case b 2 v, for cose .

So the mvhﬂ‘kdefa of '\7: for each cases are  panicenl Jmiew ¢o
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a) Xeom where E subserpt mecns Eartt’”
e v M,
m  Subseript means “moon "
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= (5.9€x10*") (o)« (7.36 x10%*) (3.52x=10%)
5.98x10% 4 7.36x 0"

= 4.464 x 106 m

b) Eath's rdus= 6.37x)0¢m = R,
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P ol S con be treatesd s point masses at ther centers of mass.
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Therebore  x = - —

Krow that xe.oms = 2 b/ Symmeﬂy. S+l need me °

ms <:knm;.'07_.5 X thickness, x areag

dens:vyp X thicknessg x orea,

Bur the Plnﬂ. 'S unfbrm, So dens.‘i?s..— density, andol
Qﬁ.’cknes.s: = ﬂq.’cknessp-

— My dens; v ¢thickness . x aree
7 = . VA nesSs ’ ares s
Mme

—

deasiiyg x vhitkness  x area ., arenp

From the picture | ortag = 2=2 = ¢ f"‘z

areap = (Grxgp)- (2x2) = 22m?

msg

areg g ) 1
So » = T — x = - — - - ( = -
comp mp Comn ¢ ame xcoms = 3 2 2 ) ‘f

For e y - direction, the ghove methoed conld be MS%’, but the

P'ote, S Symmetnt c\bout vhe X-22,%, So ¢ can Juse be seen




L’
et 7 eomg =0, .

o
Gy the coordinates of the center of mass of the remeiaing prece are ( q,o),
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Consetvanon of mowmentum means That Vhe cecordinate of the center of Mass

be the Same bekre & after dhe poogle guwitch places.
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mqtmefmc
after: Xeom = MR(XR- A)(vd) v MB (Ka'axf g-) + " (K&‘AX)

'\Rf MQ*MG

where A x = ghe m.an:hde ol the ckanje ‘n the

boat s  x- coorcdinate = .40 m

S0 equobing X, 's expressims for belfore and afiar the Switeh s

(olenommo-hrs are the Same, So ﬁ\er c'mcel)
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fom ~m
W= 13§ 3
h [
S 2= a7 T
so K,z £(2100)( 1).36%)= ).36x10°]

Ka=z % (2100) (19.17%) = 2.1 x10°3J
7 &K= K-, = 20105~ [.36x10° = 7.5%10"]J
kL) magnitnde ord  olirectron of the Change n the truck's Irnear

romenbum ¢

—
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—
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AF = Pz_’P| anol e = "'"-;.o > P—Z = MV,
5o ap = (2100)(1u47) ¢ - (2100) (11.39)
= 29g007 - 23400%

n.,ajn.’h\de = ’A? , = (( 29800) 2 + (- 23?00)2) t

= 3.82= 0" J
2
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O_.-; 200 §
beéere elfPloS.'M\
I, The esnplosiom s the resuls od cnternal
o Y toog forces of ¢he sy seem. Se ¢he ner exteraa|
500 § oro.o Ig
) m forre o #he System s 2ere, So momentum
— O 2%
;5  conserveal.
4,00 "‘j waltnown vel‘ocrv
@ {} 600 I<y
Y —
“) Nl MV: = qotal pnomemtum befere colllsfom
= (20.0)(200) * = 40GO %
Pe = dodal momentum Qfter colliSiom

Y w2
P = P¢ must be true

-
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= (,o.o)(IOO)J‘ v (4.00)(-500) 1 ¢+ (6.00) \;_-;#

= 1000~ - 2000 % - v, =
J 2 Ool + 4-00 V_-,t ﬁﬂd V3‘ VJ:X{\ - Vs"\?

A = -
4000 4 {0001 - 20007 ¢ é.oo(v, e Vae, J‘)

Do vhe x- and - olrrections separatel, ;

x: Y000 = -2000 + G.OOV_;‘_.
= V-N-‘,. = oo ?

y: O = Jeoo ¢« 6.00 VJ"

= st’ = = "7‘;:'

The 3peed of The Thord \Cm\jment S v = Jjwo‘+ (_-Nr)‘ = [ol0 g
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b) The eneryy released s Just vhe cl\u‘\je Fn ¢the syStem's

kinenc eneryy.

K:= SMmv;® = £(200)(200%°) = #x10°J
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K;. Toamy,, ¢ zn,v," ¢

z ((10.0)(100)* « (4.00) (500)*+ (6.00)( 1010)? )

3.56x10% 7T
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s¢ Ak = Ke- Kk = 3.54%106- Y x 05 = 3,2~ 0% T

X+
:"imsvs*z . Facter out the 2.
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A= Ke-K;= 16T _— X

M Viz 2.6 §
befare = @) >
g.0 "‘J
a{‘er : '<: = Ji MV; 2
™, ™My
0 o) . 1 1 2
ho ":j 4.0 kg K; B X l"\.\l";a + 9 "\;vu

Ki= 2(8.0)(2.6)*= 146 T
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L 2

aK=16= 20y 20, 2-1¢ (=K -Ik)

€

2 6=y 2 2
/ V,‘ 'rvzf

No extemal farces act on the Systerm | 3o meaenfum S Conserved.

b= P Pi= Vi, Pe=muy, +mav,
P; = (28.0)(2.0) = 16 kg s
Pg = (q.O)v,‘ ¢ (‘f-o)vu

¥ 6= 4.0 Vig + ‘-f.Ova‘

4= Vie * Vag

e Vw: q-va$

Now use ths n the Al expression *

16= v,

2 5 2
7 Vag

6= (H-v, )2+ Vag -

l6 = l(v-gvz‘ Tv
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2, ¥ Vzc
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