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Chapter 10 Even Answers

(2) 1.99 x 107 rad/s (b)2.65x10%rad/s
12
@), = Tl’lh, n=0,1,2,3,...,10 (b)only at 12:00:00

226 rad /s?

50.0 rev

(a) 7.27 x 105 rad/s (b) 2.57 x 104 s (428 min)
Umain rotor — 179 m/s = O.522?Jsound, Dtail rotor = 221 m/s = 0'644Usound
40.0rad/s

(a)25.0rad/s (b)39.8rad/s?* (c)0.628s
a,=294m/s? a,=9.80m/s?

0.545

~102 cm

1

160

1.04%10°%]

11 mL2/12

(a) %MRZ (b) gMRZ

177 kg

168 N'm (clockwise)

8.02 kN

(a) 21.6 kg-m? (b)3.60 N'm (c)52.4rev

0.312

(2)56.3] (b)8.38rad/s (c)2.35m/s (d)1.0014 times larger

A\/ (mq - mz)gd

m1+m2+%M

303 rev/s

10.3 min

2767

(a) 0.992 W (b) 827 W

(a)9.00 kg - m? (b)49.3k] (c)-37.0K]
(@) R/N2 (b)IN3/6 () RN2/5
-0.322 rad/s?

149 rad/s

(a) 257 x 10®] (b)-1.63 x 1077 ]/d

1
(a) MR? + 3 nmR? (b) 2MR? + % nmR2

2mgd sin 6 + kd?
@) \/ g e (b) 1.74 rad /s

(a) =794 N'm, -2510 N'm, 0, ~1160 N'm, -2940 N'm
(b) At the following times:

12:00:00 12:30:55 12:58:19 1:32:31 1:57:01
2:33:25 2:56:29 3:33:22 3:56:55 4:32:24
4:58:14 5:30:52 6:00:00 6:29:08 7:01:46
7:27:36 8:03:05 8:26:38 9:03:31 9:26:35

10:02:59 10:27:29 11:01:41 11:29:05
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Chapter 11 Even Answers

448}

doh
Udisk = _g_ s Uring = \/?1, the disk

Xmax = 3-19 m

(@)2.38m/s (b)4.31 m/s (c) The ball does not reach the top of the loop.
(@) 740 cm? (b) 59.5 cm

(@) 168° (b) 11.9° (c) Only the first method gives unambiguous results.
No; the cross product vector must be perpendicular to the known vector.
(a)-7.00kN-m (b)11.0kN -m

F3 = Fl + Fz, No

—22.0k kg -m?/s

(@)3.14N'm (b) 0.400v (c)7.85m/s?

(a) 9.03 x 10° kg - m?/s (south) (b) No (c) zero

103 N'm

(@) 0.360 kg - m?/s (b) 0.540 kg - m?/s

120 kg - m?/s

7.14 rev/min

(a)9.20 rad/s (b)9.20 rad/s

(@) 720 x 103 kg - m?/s (b) 9.47 rad/s

12.3m/s?

~10"13 rad/s

(a) gmdz (b) (mgd)k (c) %counterclockwise (d)%gupward

d3 d
@mgd O\ Z @m\TEE 0 B2

(a) (0.00589 W)t (b)2.59N -m (c) (0.0925 W/s)t (d) 40.7 W
(e) 3.70 N/s)t (f)8.96 k] (g)-4.48k] (h)4.48 k]
0910 km/s
(a) zero (b) The monkey and the bananas move upward with the same speed. He will not
reach the bananas.
(@) 7351 N (b)-3.68i N (c) 0.827 m from the top
6mu; M
@ v3myd OMam
~10'm

seh .« [3h
CRVECNCRNE
(a) Mud (b) Mv? (c) Mud (d)2v (e) 4Mv? (f) 3Mv?
@A HE-

3r2
; 2
@3 3

AR
3

(b) 531 x10*m/s (c) It goes into internal energy.

Fy clockwise torque, F, zero torque, F; and F, counterclockwise torque
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Chapter 12 Even Answers

£
Fy+R,~F,=0,F,—R,=0,F{ cos O—Fg(ﬂcos 6-F/sin=0

3.01 kN

0.750 m

Xog =2.54m, Yoo =475 m
8.33%

(a) |: mig + ( )ng:l cot 6, (my + my)g (b)

0.643 m
Fiop = 36.7 N (left), Fpouom = 31.2 N (right)
1/3 by left string, 2/3 by right string
3L/4
(a) 73.6 kN (b) 2.50 mm
~1cm
9.85 x 10-5
0.0293 mm
1035 kg/m?
(a) 6.89 mm (b) No
3.51 x 108 N/m?
480N
in i
Mg—sins(af B (left side), Mg sn(a+B (r{; oy (right side)
(b) T=343N, R, =171 N (to right), R, =683 N (up) (c)5.13 m
T =1.46 kN, H = 1.33 kN (to right), V =258 kN (up)
Fax = 6.47 x 10° N (left), Fp, = 6.47 x 10° N (right), F4, = 1.27 x 105 N (up)
0.268
T=1.68kN,R=234kN, 0=21.2°
(b) T1=T,=144 kN, T3 =142 kN
(@) 120N (b) 0.300
(c) 103 N applied at 31.0° above horizontal at upper left corner
(2/5)R
(c) in AB, compression = 732 N; in BC, compression = 897 N; in AC, tension = 634 N
(a) X =9.09m, Y, =109 m (b) x, =10.0m, Y, =109m (c) 0.144 m/s
(3/8)F,
(@ P;=Py;=167N,P,=333N (b)2.36N
4.90 cm
Yeg =167 cm
5.73rad/s
na=11.0 kN, ng = 3.67 kN; F 43 = Fpg = 7.35 kN (compression);
Fac =Fep = 6.37 kN (tension); Fpc = Fop = 4.24 kN (tension);
Fpp = 8.49 kN (compression)

[(1/2) mg + (d/L)ym,g]cot 0
(my + my)g
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Chapter 13 Even Answers

(b) 1.82 s (c) No, the force is not in the form of Hooke’s law.
(@) 4.33cm (b)-5.00cm/s (¢)-17.3 cm/s? (d)3.14s,5.00 cm
(a)2.40s (b)0.417 Hz (c)2.62rad/s
(@) 1.26s (b)0.150 m/s, 0.750 m/s?
(c) x =-3.00 cos(5.00t) cm, v = 15.0 sin(5.00t) cm/s, a = 75.0 cos(5.00) cm/s2
(a) 0.542kg (b) 1.81s (c)1.20m/s?
v v\ .
(a) s (b)x=- (w sin wt
(@) 126 N/m (b)0.178 m
(@) 0.153] (b) 0.784 m/s (c)17.5m/s?
(@) 100N/m (b)1.13Hz (¢)1.41m/s (d)10.0 m/s?
()2.00] (f)1.33m/s (g)3.33m/s?
(a) E increases by a factor of 4 (b) vy, is doubled

() Amax also doubles  (d) period is unchanged
(a)0.218 sand 1.09s (b) 14.6 mW

SCambridge =1.0015
8Tokyo
142 5,0.499 m

(a)3.65s (b)6.41s (c)4.24s

@ L=100m,T=199%s;L=0.750m, T=1.732s;L=0500m, T=1422 s
(b) 9.85m/s? (c) % difference = 0.5%

(a) 2.09s (b) 4.08%

203uN - m

(b) 0.628 s

(@) 1.00s (b)5.09 cm

318N

1.74 Hz

1.57 s

(a) 0.500 m/s (b) 8.56 cm

_H&

472

(a) 42m/T? (b) m(T'/T)?

(b) 1.23 Hz

(a) 15.8rad/s (b)5.23cm (c) 1.31 cm, 7 radians
~10'm

(a) %(M + —’;—) (o2 ML

(@ 1.74N/m 6% (b) 1.82N/m=3% (c)8 grams +12%
(a)5.20s (b)2.60s

For 0., = 5.00°: precise agreement

For O, = 100°: large differences,

period is 23% greater than small-angle period
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Chapter 14 Even Answers

(@) 250 x 10° N (b) between the masses and 0.245 m from the 500 kg mass
2.00 kg and 3.00 kg

Pm/PE=2/3

(a) 1.02x10°m/s (b) 1.35 mm

267 x107m/s?

(a) 3.46 x 108 m (b) 3.34 x 103 m/s? toward the Earth
(a)423x10"m (b) 0.285s

M =203T/nG

352 A.U.

Planet Y has gone through 1.30 revolutions

1.63 x 104 rad/s

(@) 1.31 x 10V N (b) 2.62 x 1012 N/kg

GMr(a? + r?)73/2 toward center of ring

417 x 10107

252x107m

2.82x107]

(a)42.1km/s (b)2.20 x 1011 m (1.47 A.U.)

(RE + h) GMg Rg + 2h 27m2RE m
(@) 277\ O Nr, +r ©CMem [ZRE(RE " h)}(86400 52

469 MJ

(a) 10.0 m/s? (b)21.8km/s

11.8km/s

(b) 1.81 h (c) the moon’s core is not molten

(a) Gm toward the center (b) toward the center

1

Gm(my+m
—(1——) toward the center

(©)

3‘\’GMfo M,3'\’GMfor2M

() 1.85x10° m/s?

v=492m/s

@ =0.0572rad/s (or 1 revin 110 s)
(a) G1/2¢-3/2p1/2 () ~ 1034 m

dg 2
(2) 55 =4nG [p(r) -3 %(r)}
(b) the value of g increases as one descends into the Earth
(a)293x10¢m/s (b) K=2.74x1037], U=-540x10%]
() K=257%x10%], U=-522%x10%]

(a) 850 MJ (b)2.71 x 10°]
(a) 226 x 108 yr (b) ~ 10! solar masses, ~ 101! stars

\/ MG \/ 2R%g G{— " —1—)

(@) 2.77 m/s? (b) 3. 70 m/s?





