
6. &I  4 8incwr-w  2.15 a = $ = 2x
m*

= 2m/s’

1 1 .  %.I 2  WnCWn15  2 . 3 1  vov = 0,t =
A l -

+  &&.4  t  dUO@J H
L

1 3 . Gl 2 i1inwni~ 2.3 ” = 2 = 12t2-  lot

ctt = 2s v =  (12)(2)*-(10)(2)  2 2 8  m / s

1 4 . I% 3 QlfllUfll~ 2.5 61 v &ilPlJ~a a = d vdt = 0 &SIfI.bF = m a  = 0
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0 = $+pz+F3 esio  6, = - mvl-  mv7

P3  =  m(\iZv)  =  my)

5.24 Pi = Pr %ps”  ml =  l k g ,  MZ = 2 kg, ;I,  = 27  m/s, vzi  = 0, fll5TlPa

mlvl,  + 0 = (ml + m2)vf

Ek,  = +-m,v:, = 23

1
Ekf =  f(rnl +mz)v:  = +J<2J

33. ib 2  9inmmia  6 . 1 0 : aTV

34. %I 3  w-wni~  6 . 1 1 0 = 10 aaaBuu, 1 90~1 = 2n adw

awal~a:~Miluauao¶J = 10 = 5
2-n n
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35. 4% 3 -ainIwdkwwnia  6.16: 8,  = 0+$-a(2)’  = 2arad.

1 1et = 2a(4)2-  Ta(2)*  = 6arad,  h/81  =  3

R 1 2

mg(2)  = Tmv2P9da0  JJLR = mg

2

T = mv  =  mw*r,  To  =  m&rr

T  =  m(2wo)*(2r)  =  8mwir =  8To

39. -%I 1 ~~nfwni’b 6.31 :g1/g2 = k+kgrl 2
= [ G$Mlr,  ] /k;nMzr2  ]

- -
4  3
jnrl

4 3
pr2

M
= plrl/p2r2  ; p = ~

4  3jnr

= r,/rz  LWTlZil  PI = p2

40. $0 4 ‘TIlnRaJnl~  6.38 v,/v~  = [r2/rllx

41. $0 3 ainwni5  6.31 : gx  = G(+M,v(+R,)*

=  ZGM,/R;  =  2g,

4 2 .  $8 I  ‘alnwunl~  6 . 4 3  tan0  =  & Ullpdfb  M2 P

43. $0 2 FIIE]  2.8 blt3tR%l?-ll5  6.21 ¶htflOU
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a = (YR  = M.s 2

,,,+F, 3

50. &I 1 8lnRBJnl3 6.69 Ek = ;~1,,o~~+~MV~,~,ru = +-

Ek = i[l-  +M]Vfm,  I’;,,= 2E& +M]
2 R2 RZ

51 - 53 ($kil~  6.6)

51. %I 3

52. Gl 2
*

53. %I 1

57. 21 3 mnmm~ 7.13

58. $2  4 mni=wm  7.15 w = 2~f = 3n,f  = 1.5Hz
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(Y

59. 91Q  2 mnmmia  1.23 Vmax  = A W  =  (2)(3n) = 6n cm/s

60 .  =iiQ  4  i)lllR%JfIl3  7 .23  llpblWllQJ  Amar  = Aw2  = (2)(3d2  = 18&m/s

62. -iQ 3 9l?lFiXJfll~ 7.19:T 2= f = -&l-5 = --s3

63. -iQ 2 XIlfltWnl,a 7.28

64. ‘$Q  1 Xll7lt%Jfll3  7.30~  fA = +- A l -$A

M,,  = M&4

65.  $Q 3  ‘i1inmmia  7.43c  :  h = [ 1Ll ‘h
fl ii

v,,/~;~,,,  = px/pr  = ~aiuriaJh~w~:

314-zz
1 ~a-mia&vii::  = 314

6 9 .  $Q 2  $J
nJnw7

= -+$x 100 = 6l”i’q

70 .  +Q 4  H&llIQJdlli% P,  = P2  (th’?u’o  8 .1 .3 )

71. $Q 2 p@hQh 8.5 1lfI@ free body diagram

T = w-B = 30-(15x10-‘4)(103)(10)  = 15 N

72.  $Q 3  S = W-tw-T  = W+B  = 230+15  =  245N

73. $Q 3 ~~-dQLilJ 8.8
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B=20N,V=
,,o-$qro,

= 2x10e3  m3

n

n.$q. =px;p  = ~2.5'2x'o-'l- = 1.25
10’

80. $3 2 mnmJni58.22  !I! = !L = Df = 2
hl r2 m
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109. ?kTl 2 i$kh.llO.6

110. %I 2 97nmma  lo.75  f’ = (“s)f
5

bdw"  v = 331+(0.6)(25) = 3461x11s

190  = 0 vI  = 10 m/s

f ’  =  (g)(672) = 692 Hz

532 PH 111



1. %I 4 sinaufm  1.3a &f&d  A  = 5 B = lo, B - A = 5

2. ?%I 3 pGh.miaerLa~loa~w”eri

3. & 2 v = 350 !.t!? , I m = IO-‘km
"a-4

v  = 350 x 10e3 x 3600 km/h

= 1260 km/h

4. %I 2 mmmis  2.19 : a = vdt

mm3.ms  2.20 : x = vat  - 4 at’

= vat  - 4  ( T ) LZ  = v,,/2

5. %I4

6. %I 2 ~lflCW-l-l% 2 . 2 4 :VOV = 6 = ‘.‘?%%t

= 20 m/s



.?
Il. $0 3 ~IfI~~nl~  2.28 : R = G sin 20 R = 202U)-=40m

g

12. $0 3 81fl’b?lVl!!  ~,n&jw  = 80Jkm/h

vF+u = - g 8+3  km/h

(MUlULeSf3j  : sin 45” = cos 45” = $)

80 7;=~&Jrju+<~ll=  -\r~i+80(1--&)jkm/h

v = [ (- $)’  + [80(1-  +=)j2]1/2  = 61.2 km/h

v -z 80 km/h

d2x13. $9 1 91n%wi42.18:a=  diL;~  = 5t3-12tZ+10m ;

dx- = 15tZ-24t  ,a = J$  = 30t-24dt

d t = 2 , a = (30)(2)- (24) = 36 m/s2

14. $0 2 C$‘-JiaodlJ  3.6 : T = W-ma = m(g-0.7g)

= mg(0.3) < mg

16. '63 4 9lIl%%Kl14  3.11 : N = mg- T sin0

LL~~Ql?lflf$kl~  2 lJO~f’X6.4  F = ma 16

T cosO  - p(mg  - T sine) = ma

a = *[T(cosO+  p sin8)  - pmgj

17. %I 4

= (E)g  = 6m/s
,

7% La
18. 3 Wl’bW’ld F&j = 0 uufla

mgsinO-pmgcosO=O,p=tan$=~  0.6 /I = 0.75
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19. +I 3 wmXnis  4.34 : w = AEk = ; I&-  4 mvf wn 0 du 30 m/s %I W = 4

m(30)’  J  =  450m J  9lfl  3 0  m / s  dOa 6 0  m / s  %I W  =  4 m[(60)2-(30)2]  =

1350 m J

Mg(+)=;Mv’,v  =m

21. &I 2 Wla’Mll~  4 . 6 1  :  W,  =  lmgh  =  -mgL sin0

22. 470 1 W  =  - f L  =  -O(mgcosB)L

=  -(0.~0)(1.5)(9.8)(cos  25”)(1.0)  =  - 4 . 0  J

23. $9 2 W,,,  = W,+W~+WF

Plf&O 2 1  :  =  -(1.5)(9.8)(l)(sin  2 5 ” )  =  - 6 . 2  JW,

WF  = FL = (15)(l)  =  15  J ,

W net = -6.2-4.0+ 15 = 4.8 J

24. $0 4 T  =  W - m a

400 = 500 - 50a

a = 2 m/s*

29. $0 1 Pi = Pf

0 = m,v,  -m2v2.  m2 = dU,  ml = gpih

rnlvl = m2v2

ml 0.002v*  = -v, =-
4

x 200 = 0.1 m/s
m 2

30. <Cl  1 9lfKiNf114  5.42, 5.4357  V2i  =  0

2ml
V2f =

Cm2  + m2)
10 = 16m/s .

31. GO 4 F = AC = gj-$i;g  = 0

pf  = I = 10 kg.m/s
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2n n rad
w = _z;i  rad/h =  - - -12 h

536 PH 111



sz/s,  = 3:  1

4 9 .  %I 4  9717 L = Iw

w  = V,,/R  ,  L  = 4 V,,..........(A)

InYonY:uaniil4  = +’ ; ‘nYmYeuon”8x  = MR2

I vlYJ”RU  =

Ek, n7wb-w = $,MV;-

51.  ikl 4 . mfl tang = 2 = (10) = 0.1
r3 (lW(lO)

,
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mnp  = ;‘dy = M dV =
v v-

-p d!
V
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l-4 = ~LB  , h,\  = hg

2( 1 ~~  COSOA) = (1 - cos&)

Bmwk4 (1 -cos0s)  > (1 -cm9/\)

63. %I 4

64. %I 3 8ln

65. ???I 2 9171

.

66. &I 3 R?JfllT 7.93 bbA”hlihJleJ

67. $9 4 Wl-iWlS? 240
p,uJaMna = 40 = 6g/cm3

i 7.5bmJk5J  = ~ 2.5 = 3 e/cm3

= (lO’)(lO)(  3o )(80)(30)2

= 3 6  x  1O’N
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7 0 .  $0 2  itln8blnl5  8 . 1 2  W,  =  W,  - B ;  B  =  Vyl,

=  6 2 0  - ( 2 7  x  IO-‘+(103)(10)

= 350 N
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= +(1)(400)(10)(200)  = 4x lo5  N

8 1 .  izzl  4  i)in [%I,/  [$$I.  = kAA/r/keAB

k&A__ = l,kA  = !! kg  ; RA = 2Rs
kBAB = $kB

8 2 .  +I  3  QlnlUnlf9.19:  [i]l/[z]2 =  [-]/[‘!?I

rn;, = m:,u~, = m

mL  +  mty  +  m(lOO-t$  ;  L  =  80caVg

85. %I 2 5lln~%Jlll-2 9.16 R ‘v ?

86. -21 3 mniwni5 9.22 = const, +!

p(zv)=-=PV
(2-Q T

const.

87. G.l 3 xmmmi~  9.22 v2 = Y%

PlVl WI) = v,= ~.__
TI (ZPI)
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w = - nRTln(Vf/V,)

: -(lmol)(8.31J/mol.K)(273K)ln(  y)

= -2 .73  x  lo3  J

89. $3 3 ~lni=TXJfil=i  9 .31  :  v,,,,,  m ,Q

v,ln,,  x270(‘ = 273 + 527J----273 - 73 V,,n,,-?3-<

91. &I 3 sp%k 9.3.3

92. &I 1 8111

mL= -__..
273K

= (6 k&(80x4.18x  10’  J/kg)-__ __---
273K

=  7.33x IO’  J / K
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X = A sin (wt  + a)

w = 2nf = $,T = f

T = & = 0.063 s

100. <El  2 x(t=O) = 2sin$-  = lm

101. &l 3

0 =  2bOcos(lOOt  +  2.)

u(t  = 0) = 200 cos -F = 173.2m/s

1 0 2 .  & 1  yl WJIU~J  ” =  0 =  2OOcos(1ciot  + +,

:.a
UWIQ 1OOt+$.  = n / 2

t = *= 0.01 s

1 0 3 .  GQ 2  JFlWJFjR  MUIU~J x =  0  =  2 s i n  (loot + f)

t 5R= - - =600 0.026 s

104. Gl 3 IaJfllTi 10.64

105. 721 2 vinTswB uwwm 10.72

fL = 1 1--lL- .400=8OOHz>fv -Iv
2

fia  = [ 1
“+-TV.  1 400 = 600 Hz < f

”
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* 106. Gl 4 vll¶J10.22  mx=wn7~  10.47

107. -LPI  3 @$koh 10.13

108. l% 2 mn V
I

; ‘xi
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