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J.50 R, whot s its SP{*I}O‘ at FDr'nf A7 How Eir'rﬂ'f is the
normal ferce on i1 if 15 mass s 5.00 9.

e.15, A bead slides without friciron around a loop —the - faup, [f the bead is released
from a herght § =
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2.47. A particle of mass m is attached between 4wo identical springs on a horizontal
frictionless fable. The springs have spring constant K, and each is inttrally
unstressed. (o) I¥ the mass is pulled a distance x along a direction Pn—rpendl'r:u!ur
o the initial cnﬂﬂ'ujuruﬂan of the springs , show that dhe pafenh'uf energy
of the system is Uex)= Kx2 + 2kL{L=-yx*1 L% ).

™~ .
roe, {1 1s? When the mass moves distance X, +he [ength of
L: F"#ri‘&r gach SFrl'ng change s from L 40 f 22+ L2 , S0
____L{__,g_ri'ﬂ_.__., sach; exeris Force [ F = K (¥ x23L2 — L)
E A _{ff*‘" toward its fized end. The y—components cance|
L,\V ¢ out gnd the x-components add o :
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(b) Make a plot of ((x) versus x ond identify all equilibrium porint's. Assume
thet L= 1.20m aqnd kK= 40.0 N/m.

U(x)= 40.0 22 + zuun}frzn}mzu—i 2 4 (1.20)2 )

ulyx) 40.0x% + 956 (.20~ x 14 )
% {m) 0 | aiz 0.4 a, E il 1.5 2 2.5
uix) (T) 0 |o.01l |o.168 |0.802 2,35 .24 20, § 51, & 99.0

For neqative X, U(x) has +he same value as for posriive X,
The only equilibrium poini (where Fy=10) vs x=<40.
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(c) Vf the mass is pylled 0.5 m to +the righ4 and then released, what s

its speed when it reaches the equilibrium point X =01
E¢ = Ef = [0.800T
ki Uil m

0 4+ 0.400T = 2my?

9.50. A block sivdes down a curved fricironless +rack and then up an inclined
plane . The coefficient of kinetic friction beiween the block and the
incline Is Uk . Use energy methods +o show that the maximum hergh+

reached by the block s Yok = h
16+ Mk cot B
Ei + Wg = Es
W= Fe-d = =Ukmgdcos@
a ' Fx = Uk n = Ukmgcos @
/ q
e /1 h m—ﬂh“ﬂkmgdcusﬁ=mgfm”
sin @ = Ymax /d
Ymax Fr d= Ymux /5in B
° h =AUk Ymax cot B = Yymay
Ymoax t Mk cof O ymax = h

VYmax =

(1+dkcotd)
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g.92. A child starts from rest and slides down the frictionless olide .
R agnd H , at whaot hergh'f’ h will he lose contact with the section of radiu s

R?
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In ferms .::r“F!

‘Ei= E¥

Ut + k= Uf '}‘KF

fﬁgH + 0 =ﬂ*qh+‘émv2

vi= {2q (H-F)

(remember +he normal force will be zero) !
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Qf ‘mg wmqh/R= 2mg(H-h) /R
mg tos 6 S \ 3 h™= 2H-2h
Ih = ZH
= (213) H

9.6. Two blocks of masses M and 3M qgre placed on o horizontal, frictionless surface .
k light spring (s affached 1o one of them , gnd 4he blocks are Pushrd fogether with
the spring befween them. b cord rlni.'f[.ﬂ”j' holdrng 4he blocks {ogether s burned %
after 'fh‘I'EJ +he block of mass FM moves 1o +the n'ahf with o SPEE‘J o f 2 mis .
tal What s The spePd of +he +the block of mass M T (b) Find the original

elastic enerqy in the spri'nsl oft M= 035 05k g.

(o) For fhe system of Fwo blocks
1 el [l
M ] 0= Mv+ 3W(2mlis)
X vz - 6.00mis (to the lef+)
y —% 2mls
: = o) Foripaty 2
M S kR = MV + 5 (GM) Vap
_ﬂf’.'[f_l,_ i i
i = 3(035k9)(~6mis)* + (105 kq)(2mis)?
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struck by @ bat is shown.

.9, An estimated force — +ime curve For o baseball
From this carve determine (a) the impulse delivered +o the ball , (b) the average

force eseried ﬂnj'-fhf‘ ball, and (c) the peak Tforce exeried on 4he ball.

F[H} F =18 000 N
20 DOD / Fim“ ]
(5 0oo F; I‘ﬂ-d'rf t
Lo 000 F dd : m dV
5 poo Fidt = d’P
5 5 = +-(m=s)

(@) I=§ Fdt = grea under coyrve
_;(1-5*|U'35)(:3nun N&J== 435 IN:s

F At - 4he constont force that would give same impulse as time varying force

(b) T =
el | I3 RSN e
F ﬂ"[: = ];5‘]ﬂ_33 = E!G'D kN
(¢) Fmox = 18.0 KN

g.15. H]'Hh"EFE‘Ed sqroboscoprc Fhuiuqruphs show +ha+ +he head nf_a ol f
Eﬂﬂﬂ 1's +ruveh'n3 at 55-0mls ‘yst before it strikes o ‘i‘E.t}g

club of mass
guH" ball at rest on a tree. Af{er +he t‘ﬂ”r'.‘?r'ﬂn} the club head drqvels
(in +he same directien) a+ 40.0m/5. Find the s?eEJ of +he guf‘r ba ||

just affer l'rnpuc{

200 q 46.09
Be fore 0 5 0
5%mls 0 mis
After = 0
40 m/(s P

Pi ot
(2009 )(55m/s) = (2009)(40 mis) + (46.09) V

v= E52 mls




