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- 763

7.65
7.67

7.69
!
773
175
777

779
7.81
7.83
7.85

7.87

o) V2gh(1 — yfd)
48.2°

a) 0.392 b) -0.832) -
2y U(x) = (300 Njm)x? + (6 00 N[m’)x
b) 7.85 mfs

7.01 mfs

a) m(g +a)f2gh b) 2ghf(g + a)

a) 3s7m[s B) 0.10m

a) F, = —mwdx, F, = ~muogx,

B dmod(s® + ) o © med(xd+ 3¢}
(i) dmod(xf +37) 3

a) 4.4 X 10 by 2.7 X 10° m®* 0.90 mm
¢} atiracts

a) —50.6] b} —675] ¢) nonconservatwe
a)no b) x,=Ffk d)no e) 3Ffk —Ffk
£) Upax = 2F]\/"ka:x =x=Flt

-

€) x =2, v =Vef2mid d) zero

-

f) first case: xp, o; second case: 3xpf2, 3x,

B v(x) =

x

Chapter 8

81

8.3
8.5

8.7
RS

8.11
813

8.15
8.17

8.19

8.21
8.23
8.25
8.27

8.29.

8.31

833
833

837
839
841

843

8.45
347
8.49
8.51
8.33
8.53
8.37
8.59
8.61
8.63
865

8.67
8.69

8.71
8.73
8.75
8.77
8,719
8.81
8.83

a) 1.20 X 10°kg-mfs B} 600mls

i) 26.8 mfs

b) baseball, 0.525 ¢} woman, 0.643

a) 22.5 kg - mfs, to the left b) 8387

562 N, no

2) 10.8 m/s, to the right b) 0 75 m/s to the
left

a) 500N/s®> b) 5810kg-mfs -¢) 270m/s
a) 2.30N+s b)i) +6.25 mfs, tothe right
b} ii) 3.75 mfs, to the right

a) 6.79mfs b) 5527

a) 0.790mfs b)) —0.00237

0.866 kg - mfs

a) 0.0559 mfs b) 0.0313 mfs

3.65 X 10°mfs

@) 7.20mfs b) —6807F

3.56 mfs

a) 0.846mfs b} 2,107 :
a) 1.4 % 107% km/h, which is not noticeable.
b) 6.7 X 107* ki/h, which is not noticeable.
5.9 mfs at 32° east of nerth

a) Both cars have the same change in
momentum, but the smaller car has a greater
velocity change. b} 2.5Av ¢} Those in the
smaller car

19.5 m/s (car), 21.9 m/s (truck) -

a) 293 cm b) 866F c) 1737

a) 0.333m/fs, 3.33F b) —1.33m/s (A)
+0.67 mfs (B)

a) —0.100 mfs (4), 6.500 m/s ()

b) 0.009kg - m/s for both

o} —4.5 X 107 (4), 4.5 X 1074} (B),
same magnitudes because the collision is elastic
A3 B &I

X = 0.044 10, yo,, = 0.056 m

2520 km from the center of Pluto

0.700 m upward and 0.700 m to the right

047 mfs

F,= (-1.50Nfs)L F,
a} 53g b) 522N
24 kmfs

45.1

a} 047N's b) 237N

a) L, =—L14N-5,J,=033N"s

b) vy, = 0.0500 m]s. v, = 178 m]s
2.67 mfs (convertible), 3.46 m/fs (SUV)
a} vg = 175 mfs, vg, = 0.26 mfs
By —0.0927

15.0 mfs

364N

a) 260mfs Bb) 325m/s

a) 5.28mfs b) 5.7m

68.8°

102N

a) 0222 by —2917 o) 0.784]

=025N,F, =0

8.85
8.87
8.89
8.91:
8.93
8.95
8.97
8.9%

8.101

8.103

8.105
8.107
8.109

8.111

3113
8.115

B M=m ¢} zero

a) 935 mfs b) 3.29mfs -

b) tMp,,?

a) 3.56 mfs b 5. mfs o) 4.67 m,l's
0.00544%

1.61 X 1072 kg - mfs, to the Teft .

A: 13.6 mfs; B: 6.34 myfs, 65.0°

a} (Lf2) cos(af2), along axis from apex
b) {Lf3)}, along bisector from bottom.
c} L[\/_ 8 along bisector- .

a4 Lf\/_ 2 from-éach side

0.400 mfs

a) 1.40kg: 14.3 mfs; 0.28 kg: 71 ﬁmjs
b) 347m

222 mfs, 1.01 X 10° mfs; v, = 1.5vg,
ayzerc b) 1 d) 0.87m f) 0.089m
a) yes b} no; kinetic energy decreases by
48 % 1077

a) 137, b) 1.18v,,
d) 2.94 km/s

b) 213

a)y Pagf32 by Pagf32

<} 238,

Chapter 9

91
9.3

9.5

9.7

9.9

9.11
8.13
9.15
917
9,19
9.21

9.23
9.25

9.27
9.29
9.31
9.33
9.35

9.37

9.39
941
9.43
945
947
9.49
9.51
9.53

9.55

9.57.
9259
9.61
9.63

9.65
9.67

9.69

971
9.73
9.77
9.79

a) 344° b) 627cm ¢} LO5Sm
a) A:tadfs; Brradfs® b) () 0
(i) 15.0 radfs® ¢) 9.501ad
a) w,{f) = (0400 1adfs)} + (O 0360mdfs3)t2
b) 0.400adfs ¢} w, = 1.30 radfs;
Wy, = 0.700 radfs
2) @ = mfdrad, b = 200rad,l's,
¢ = —0.139 radfs* b) zero
¢) 19.5 rad; 9.35 rad/s
a) 2.25radfs b} 4.69 rad
a) 24.0s b) 68.8rev
10.5 radfs
) 300 rpm b) 75.0s; 312rev
9.00 rev
a) 340rad b) 123s c) —8. 17rad,ls
a) 1.99 % 107 radfs b} 7.27 X 1077 rad/s
¢} 299.X 10* mfs d) 464 mfs
e} 0.0337 mfs?; zero
ay 151 mfs$ b) 15.1 mfs?
a) 0.180 mfs% 0; 0.180 m/s* b) 0.180 mfs%;
0377 mfs%; 0418 mfs?  ¢) 0,180 mfs%
0.754 mfs%; 0.775 m/s?
10.7 cm; no
a) 0.831mfs b) 19 m/s’
a) 220 b) 151 o) 157 mfs, 108g
29%¢cm
a) (i) 0.469kg-m? (i} 0.117 kg - m®
(i) zero b) (i) 0.0433 kg~ m?
(i) 0.0722kg-m® ¢ (i) 0.0288kg - m*
@i} 0.0144 kg - m*
a) 0.0640kg-m® b) 0.0320kg-m?
¢) 0.0320 kg - m?
0.193 kg - m*
8.52 kg - m?
a) 3.15 X 10%J b) 158 v;no
0.600 kg * m*
7.35 X 104
a) 67.3cm b 45.5%
a) f* b) 637 X 10°J
—88.2)
on an axis parallel to a diameter and
(2[\/?5_)12 from the center of the sphere
iM(a® + b%)
4 MLY12 by MLY12
MR2
a) yL*2 b) ML larger c) ML2[6; one-
third result of (b)
in1284d
4) 0.600mfs’ b) a= (240 adfs’)s
c) 3545 d) 17.7rad
a) 0.050radfs’ b) 0.300radfs <) 540 mfs*
) 6.18m/s% 7.66 X 10°N 1) 60.9°
a) 1.70m/s b) 84.8 radfs
b) 2.00mfs* d) 0.208kg-m*
a) 7.36m  b) 327 mfs
a) 2.14 X 1073 b) 2.66 X 1077J

Answers to Odd-Numbered Probiems

9.81
9.83

9.85

9.87
9.89

9.91
9.93
9.95
9.97
9.99
9.101

A1

" a) MPY6 b) 1821

a) —0.784J b) 5.42radfs - c} 542 md[s
d) particle speed = 443 m/fs
NV (2d) (g — g Y (o + ”'B + I{R%)

V(g/R}(1 = cosp)
ay 225 X 1072 kg - m* b)340m]s

. ¢} 495 mfs

723m

a). (247/512)MR? b) (3:&;3,;'512)}me1

b) $M(R? + R{)
a) IMR® b larger
b) 597 X 10?*kg ©) 0. 334MET
a) 5 = ryh + BO%2
b ¢ = (1B)[Vrd + 2Bvr — 1)

v i E
Vet g (g +2puiyP -
no d) r,=2.350cm, B 0.247 emjrad;
2,13 X 10° rev

¢} w, =

Chapter 10

10.1

10.3
10.5
10.7
109
10.11
10.13
10.15

1017
10.19

10.21
10,23

10.25
10.27
10.29
10.31
10.33
10.35

10.37
10.39
10,41
1043
1045

1047
1049
10.51

10.53
10.55
10.57

10.59

10.61

10.63
10.65
10.67

1069 a=

10.71
10.73
10.75
10.77

10.7%

a) 40.0N -m, out of the page b) 34.6 N, out
of the page ¢} 20.0-N + m, out.of the page

"d) 17.3 N-m, into the page €) zero f) zero

2.50 N - m, counterclockwise e

b) intopage ¢) {—1.05N-m)k
1301 N-m R
a) 14.8 rad/s?
T47TN
0.482 !

a) 7.5 N in horizontal part., 18. EN in hangmg
part b) 0.0160kg - m? ;

a) 2.65radfs* b} no' @ 331 m,l's no

a) 1.80m/s b} 7137 @) (1)360m,l's to
the fight ' (&) 0 (ifi)- 2.55-mfs, 45° below
horizontal d) (i) 1.80 m/fs, to the right '
(i) 1.80m/s, to the Jeft (i) 1.30 m/s,
downward )

a) 13 by 27 o Ys 45013

a) 0.613 b) no, requires g, = 0.858

¢) no slipping ’

1.7 m

a) 0309 radfs b) 100J ¢) 6 67 W - .
a) 0.38N'm b) 160rad c) 597 d) 59]
b) 65.6N :
a) 358N - m » 179 x 1°N ¢) 83.8m/s
a) 115 kg - m*fs, into the page  b)

125 kg - m*fs%, out of the page

471 X 107 %kg - m¥fs

4.6 X 10° radfs

1.14 revfs

0.60 rev

a) 0.120radfs b) 3.20 X 107* % work done
by bug

a) 5.88 radfs

a) L62N, b) 1.80 X 10° revjmin -

a) halved b)y doubled <) halved

by 1525

'd) doubled e} unchanged

a) 67.6N b) 629N ¢) 327s
a) 840rpm b)) 75mph ) 60 mph
a) 16.3.radfs® b) no; decreases
¢) 5.70radfs
a)atx=1! byatx=1! c)at
x= (f2)(1 + [28f1) for i > Zh;atx =1
for! < 2h
a) FR b) FRyyes ¢ VAF[MR d) 2FIM
€) 4FIM
a) 266 N b) 4.71 radfs?
a) 288 mfs? b) 6.13 m/s?; greater in case (b)
239N
2z 2g
2+ (be)z’a 26 + R¥p’
2mg

2(BfR)*+ 1
clockwise; clockwise; clockwise
a) 1415 70.5mfs b) ¢larger, v smaller
29.0.mfs
a) 26.0mfs b) unchanged
a) V20hy[7 b) no c) rolling friction
d) Va3




A-12 Answers to Odd-Numbered Problems

b) R = radias of wheel,
T = period of wheel’s rotation

- @{1 - w(z:r_r)l
T T /)5
2R . {21 2R\ . 2t
Uy = Tsm(—T—): a, = {—%—) Rsm’(—_r“).

_{2aRY 2art
a, = -—T— Rcos _i'_

10.81

. 4R
A e=07L2T... e, =0,8,= =)
43
€) ';ZR , independent of time
1083 2f3 '
1085 1.87m
1087 4) 6u/19L b) 319

a) 5.46tadfs b) 3.17cm
¢) 1.01 X 10°mfs
) 2.00radfs b) 637 radfs

10.93 0.30 radfs, clockwise

10.97 —42 % 1071 tad/s per year; decreasing
10101 2) 2 = HugHE = — 28R

b) wlR1Bmg ©) —MwiRY6

10.103 a) merifr* b) {me2)[{nfr:)? — 1]

c) same

10.89

1091

Chapter 11

11.1 298cm
1.3 200kg
11.5 S450N
117 a) 1000 N, 1.20 m from end where 400-N force
is applied b) 800 N, 1.25 m from end where
400-N force is applied
a) 550N b} 0.614 m from A
11.11 a) 1920N b} 1140 N
11.13 a) T = 2.60w; Flive = 328w at 37.6°
s b) T = 410w Fppa = 5.38w at 48.8°
11.15 140 N by-cach hinge
11,17 246 N;0.34m behind front feet
1140 T = 270N, Ty = 304N, 0 = 40°
1121 a) 0800m b) clockwise ©) 0.800 m;
clockwise-.
1.4 mm
200 X 10" Pa .-
ay upper: 3.1 X 1073: lower: 2.0 X 1072
b) upper: 1.6 mm; lower: 0.98 mm
9.1 X 10°N
) 3.33 X 10°Pa- b) 133 X 10° Pa- -
2) 4.8 % 10" Pa; 2.1 X 070pat
b) 6.60 X 10°N ¢ 1.8 mm
341 % 107 Pa’
10.2 mfs? ) o
a) 525N ) 222,328 N ¢) 148
wing force: 7300 N upward; tail force: 600 N
downward . o )
2) 140N b} 6cmiothe right
a) 424N b) 170N
120 N ta the Hght, 160 N upward
b) (Mg[2}sind '
2) V=mg +w, H=T=(w+mgfd)cotd
b) 950N ©) 4.00° ) :
7600N
7) 270N b) 19
a)y 490" b) G0N
-q) .= arctan (:hld,‘)‘:- .1-1=
b) —~——-—%d s W L .
AR+ &7 2R+ d) .
a) 150N b) 1940N: ¢y 918 N~ d). 0473

i1.9

11,23
11.25
11.27

1129
1131
11.33
1135
11.37
11.39
41
11.43

¢

1145
11.47
11.49
11.53
11.55

11.57
11.59
1161
11.63

(*dez)\/.h" + P
7 e

11.65
1167
above .
8). Wonge = TghD| LV +D2)

a) 7140N; tall walls b) 7900 N- -

a) 268N b} 232N ¢} 366 N

a) A: 0424 N; B/ LATN, C 0424 N

b) 0.B48N - -

11.69
1nn
11.73
1175

1177
slips - b) tips at-27° slips at 22° the bale slip
before it tips T
a) F; = SON, Fy = 870N b} 192 i
a) 3.7 N, 2.0 kN varically upward
a) 0.012w b)less <) 25.0°% tips~ *

11.79
11.81
11.83

person abover 590 N; person below: 1370N; .-+ -
' Coss 1279

a) tipsat 27°,:slips at 31 the bale tips before it -

1185
11.87
11.89

1191
11.93

11.95

11.97

- 1199

a) 5.4mm b} 42mm

2) 0.70 m from wire A b) 0.45 m from wire B
a) 1.63m b) brass: 2.00 X 10? Pa; mickel:
400 X 10°Pa ¢} brass: 2.2 % 107 nickel:
19 x 1073

2) 036mm b 0.045mm c) 0.33mm

a) (Feos9)f4 b) [Fsin28)f24 ) 0

d) 45°

2) 600N b) 135KN

<) slide; pmowf (5ing — pcos8); tip:

wi[{3) cosd + 2sing]; 66°

the lesser of WL + Lf2 and L

[(AZJIF) - kOVu]’Vs

11101 5) 0.662 mm b} 2.20 X 10723

¢ 833 % 10723 d) 304 X 10723
€) 3.04 X 107*J

Chapter 12

12.1
123
125
12.7
129

12.11

12,13
12.15
12.17
12.19
12.21
12.23
1225
12.27
12.29
12.31
12.33
12.35
12.39

C1241

12,43
1245
12.47

" 1249

1251
12.53

12.55°

1257
12.59
12.61
12.63
12.65
1267
12.69
1271

1273
1278
1277

12:81
12.83

12:83

1287

12.89

2.18

0.026 mm

) 2.59 X 10°m b) no

) 240 X 107N b) 36X 1078
a) 630 x 10% N, toward sun

b) 477 X 10°°N, 24.6° toward earth from sun

©) 2.37 X 10** N, woward sun

a) 0.366 m from mass m b) (i) unstable
(i) stable .

2.1 X 107° mfs?, down

138 X 107 m

) 037mfs b) 1700kg/m’

610 N; 83% of weight at surface

5.98 X 108 kg

0.83 m/s; yes

a) 502 X 10°mfs b) 6.06 X 10¢mfs
a) 746 X 10°mfs b} L68h

201 X 10%kg -

‘@) 47 mfs;yes b} 22h

&) 835 10°mfs by 13 X 10°s

a) 445 X 102 m, 455 X 10%m b) 248y
a) @531 X 10°N_ (i) 2.67 X 107N .
&) —GMmfVa® + 5

¢) GMmx{{a® + x%) ' toward center of ring
ey H-GMmfa. 2810

a) 53N b) 32N

139X 107° :

a) 43 X 107kg, 2.1 X 10'M,,, b) no

¢) 63 X 100 m; yes

a) 9.67 X 1072 N, midway between xand y
axes b) 3.02 X 1075mfs

b) 530 X 107¥ N - m, clockwise:

b) () 1.63 X 107 mfs, 408 X 107° mfs
(i) 2.04 X 10 mfs ¢} 319m

a) 358 % 107m )

1.8 X 10° mfs

a) 139 % 10Fm b} 359X 107m
0.01R; = 64 km .

0.28%

6.06 % 10° km/h

2Gmeh|(R% + hRg) .

a) 13.7kmfs b). 133kmfs ¢) 13.2 kmfs
a) @28y () 6.1y b) 490X 10°km
) 4.22 % 10* k. '

a) GMYaR* b) VGaMf4 ATV R GM - -

) GM*4R

6.8.x 10 mfs L
a) 791 X 10°s BY'L33 -
¢} 843 X 10°mfs, 551 X 10 mfs -

d) 241 % 10°mfs, 3.26 X 10% perdigee

322 X 10§
9.36 m/s?

- GmM

x(x+ L) G . . -
e
2y Ulr) = ZR“; /2 b) 790 % 10° mfs
R ) E : :
a) against the direction of motion in all cases .
b) 224 X 107s: € 44.1°

26Mm| . X T

F= 1 — ————1, toward the ~ -

@ { vV +a2l - '
center of the disk o e

Chapter 13

13.1

133
13.5
13.7
139
13.11

13.13

13.15
13.17
13.19

- 1321

13.23

13.25
13.27
1329
13.31
13.33
1333

13.37
13.41
1343
1345
1347
13.49

13.53

13.55

13.57
13.59

13.61
13.63

13.65

13.67

13.69

13.711
13.73

' 13.75

13.77
1379
13.81
13.83
13.87
13.89

13.91

13.93

13.95
1397

) 454 % 10725,138 X 10 radfs
b) 227 % 10735, 2.76 % 10° radfs
5.53 % 10° radfs, 114 X 107%s
0.0500 s
a) 0.167s b) 377 radfs c©) 8.44 X 107 kg
a) 0375s b) 266Hz ¢} 167 radfs
2) 098m b} wf2rad
¢ x(¢} = (098 m)sin{{12.2 radfs]e}
a) —2.71 mfs?
) #{1) = (146 cm)cos{{15.7 radfslt
+ 0715 rad),
v, (1) = {—22.9 cmfs)sin {{15.7 radfs)e
+ 0.715 rad},
a, () = (—359emfs?) cos {{13.7 radfs¥
+ 0,715 rad)
120 kg
a} 0.253kg b) 1.22em c) 3.05N
@) 1.5l's b} 260N/m =) 0308 mfs
dy 192N & —0.0125 m; 0.303 mfs;
0.216 m/fs? .
g) 14Bmfs b) 296X 1077
a) 120mfs b Lilmfs ©) 36 m/s?
d) 13.5mfs? e) 0.367
m= 33
0240 m
a) 00778 m b) 128Hz c) 0.624 m/s
2) 406cm b) L2imfs c) 2938 radfs
b) 23.9 com; 145 Hz
a) 27 % 108 kg -m®
b) 4.3 X 1075 N - mfrad
312 X 1072 kg - m’
a) 0255 b) 023s
0.407 swings/s
2.00m
10.7 mfs®
0.129 kg - o’

A: 2V L]g; B: (arV2[3)YVL]g = 0.943T4
pendulum A :

N }111, .
Ar 2V Lig) B: 2w 0= 1.05%

pendulum B -
a) 0393Hz b) LT3 kehs
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