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7.19. When a 4 kg mass s hung verticolly on a certain ligh+ spring that obeys Hooke's

law , the spring streiches 2.5 cm. | the 4 kq mass is removed , (a) how far will
the spring stretch if a .5 kg mass ys hung on it and (b) how much must an

external agent do fo streich tht same spring 4 cm Ffrom s unstreiched
Pusl"lr'nn":
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g!?,*H, |f a certain horse can maintain 1.00 hp of output for 2.00 h , how many

|70.0 kg bundles of shingles can the horse hoist (using some polley arrangement )
to the roof of o house 8.00 m tall, assuming 70 ofo efficiency,
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2.59. A 4 kg purticle moves ﬂfung the »r anis . s posiiion Varies with +ime

according o X =4+ 2.01° where % isin mefers and 1 is in seconds. Find

(a) 4he kineirc energy ot any time t , (b) the acceleration of the particle and the
force octing on 14 at Hime 4, (c) the power being delivered fo the particle af time
+ gand (d) the work dene on +he parircle in the interval 1=0 1o t=2.00s.
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K= 2mv? = L(4Kkg)(1+6.004%)% = (2.00 + 24047 + 72,04%) T
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3.66. A portrcle is attached between 2 identical springs on a horizontal frictionless
|table , Both springs have spring constans K and are imtrally unstressed. (a) IF the
particle is pulled o distance « along a direction perpendicalar to the initra |
confiquration of the springs, as in Fiqure P 7.66, show tha! the force exerted
on +Ee particle by fhe springs /¢
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(b) Determine the gmount of work done hﬁu this force |n mun'ng the
Fm--i,'cl't from' x=A Hoixi= .

(a) The new length of each spring s Jy2 LT 50 its extension [ s
Jx2+ 1% —LI and the force [t eseris s
F= K(JxZ23 12 -L ) +oward its fixed end, The y componen 1s
of dhe 2 spring forces opdd f0 zero. Their x-components add o

Fr = Feoe 8 i
Fy = Fr=2— |
I3%+12 '

_"': = k.ﬂ |:1Jii'sz_'".ij S i i (1._ L
F 2 L W ZKK!- W




| ¥=5.00m ognd y=5.00m. One force /s gravity.
|calculate +he work done by gravity as the particle moves fram 0 +o €
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83, A 4Ky puriicle moves from the origin 4o posttion C, which has coordinaies
Using Equalron 7.2,

along (o) OAC (b) OBC, and (o) OC.

our resuldis should all be identrcal .
Why ¢
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(o) Work u|ung CAC= work glong 0A + work u!'unf] AC
W= Fﬂ (0A) cos(90) + Fq(AC)cos 180°
W= "0 4 (39.NX5.00m)(-1) = — (96 T

:“‘] Work along 08C = Work a[ung 0B + Work nlung B C

W= Fq(0B)cos (180) + Fq(BC)cos (90)

Wiz BN ES. U0 mAl=IN 0 =T 196 (]
(c) W= Fql0C)cos I35
W= (39.2 N)IVEZ + 5% Jcos I35 = —196 T

Gravitotional forces are conservative .




V.0, A particl of mass D 5Ky is shot Fom P. The particle bos an inrtval veloerty Wi
with 2 horizental tompepent of 30.0mis, The partichk trses to o may htight of 20m
above P. Using the fow of conseivation of entryy, determine (&) +the vertical
cornpopent  of A . (b} +he work done by the grnn'fuf-'onu! ferce on the ow,ﬂe
duting i1s motion fram P to B, ond {c) the horitontel end vertreal compontnis
ef +fhe welot 1 ¥y vector when the pnrfn'cla reaches B,
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(6) AKE* APE =0  encrqy /5 conserved
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W 27T |
(6) Vig=Viy = 30 nls

= ~afE = Wer

J—F@ -i-infi P =294 7
L . L o
. TR TP Viyt = JOTOmis)E 4 (19, Smis)?

W 36 mls oL

Vi :,j_(_Z‘HI* ITTRDE - -"'g;!JJ.f-ﬁ.“ (0.5 kgt 35 m/s
" m i 0.5 ky .

Vg 7 50 mig
NFE R vt 4 Vi _
CVey sHNETovET Tl Semis)t < (3omis)”
Vfy =-31.6 mls

-

Ve = (3oms)T = (398 mis) ]




8.15. A porticle of mass m = 3 kg 1% refeased from point @ and slides on the
frictionless fratk shown in Froure P8.13. Deiermine (a) the PﬂFfri‘:fE g 5Pﬁ'f*tfﬁf
points ® and © and (b) the net work done by +ne force of gravity fn moving the

particle from @ 4 (©.
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Ve =2 [ (9.8mIs?)(3.2m-2m) + £ (5.94 mis)]
Ve = F.6F mlis

W= F-d (mg](d]tusﬂ

W= (5 gmsmm}{mm{n

W= 1427



