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623 kg/m?
4mp (1 - 17)
3
7.69 cm
8.72 x 101 atoms/s
(a) 72.6 kg (b) 7.82 x 10% atoms
equation is dimensionally consistent
The units of G are: m3/kg - ¢?
9.19nm/s
(2) 3.39 x 105 3 (b) 2.54 x 104 b
832x10%¢m/s
9.82 cm
(a) 6.31 x 104 AU (b) 1.33 x 101! AU
(a) 1.609 km/h (b) 88.5 km/h (c) 16.1 km/h
(a) 3.16 x107 s/yr (b) 6.05x 1010 yr
2.57 x 10 m3
1.32 x 102 kg
(a) 2.07 mm (b) 8.62 x 10'® times as large
(a) 134 (b)49.1

3
r'a1= Tve N (Ore/ PAD

~10° km

~10° drops

time required = 50 years or more;
advise against accepting the offer
~10° tons

(@2 (b)4 ()3 (d)2

(@797 (b)1.1 (c)17.66

@3 b4 ©3 d)2

52m3 2.7%

1.79 x 10 m

24.6°

(b) Acylinder = 7R?, Arectangular solid = LW
0.141 nm

289 um
(a) 1000 kg (b) 5.2x 1076 kg 0.27 kg (d) 1.3 x 10

Aluminum: 2.75 &%13 (table value is 2% smaller)

Copper: 9.36 a%g (table value is 5% smaller)
Brass: 8.91 -5

cm?

Iron: 7.88 & (table value is 0.3% smaller)

cm3




Chapter 2 – Even Answers
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(a) 180 km (b) 63.4km/h

(@)50.0m/s (b)41.0m/s

() 20105/ (v +v2) () 0

() 27.0m (b) xp=27.0m + (18.0 m/s)At + (3.00 m/s?)(At)* (c) 18.0m/s

(D) Vs _50s=23M/S, Vs_40s=18M/8,04_30s=14m/8,0;_09s=9.0m/s (c)4.6m/s?> (d)0
-4.00 m/s?, sign indicates that acceleration is in negative x direction

(a)20.0 m/s,5.00m/s (b)262m

(©4m/s? (d)34m (e)28m

(@) 13.0m/s (b) 10.0m/s, 160 m/s (c) 6.00m/s? (d) 6.00 m/s?

(f) The spacing of the successive positions would change with less regularity.
(a)525m/s? (b)168m (c)525m/s

160 ft

(a) 1.87 km (b) 1.46 km
(€)a;=33m/s?(0<t<155),a,=0(155<t<40s),a3=-5.0m/s? (40s<t<505)
(d) () x; = (1.67 m/s2)2, (ii) x, = (50 m/s)t — 375 m, (iii) x3 = (250 m/s)t — (2.5 m/s2)t2 - 4375 m
(e)37.5m/s

(@)12.7m/s (b)-2.30m/s

(@) x =(30.0t — ) m, v =(30.0-2.000) m/s (b)225m

3.10m/s

(a) 4.90 x 10°m/s? (b)3.57 x10%s (c) 18.0 cm

200 m

(a)4.98x107s (b)1.20 x 10 m/s?

1145,212m

$99.4/h

1.79s

Vgh

(a) 96.0 ft/s downward (b) 3.07 x 10° ft/s? upward (c) 3.13x102s
(a)98.0m/s (b)490 m

796s

(a) a = —(10.0 X 107 m/s3)t + 3.00 x 105 m/s% x = —(1.67 x 107 m/s*)#3 + (1.50 x 10° m/s?)2
(b)3.00x103s (c)450m/s (d)0.900 m

(@) 0.111s (b)5.53m/s

48.0 mm

(a)15.0s (b)30.0m/s (c)225m

1555s,129 s

~10¥ m/s?

(a)264m (b)6.82%

1.38x10°m
2

Ubo
(C) TX ,0 (d) Oboyr 0

(b) a = 1.63 m/s* downward
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(a) 8.60m (b)4.47 m,-63.4°,4.24 m, 135°

(@) (2.17,1.25) m and (-1.90, 3.29) m (b) 4.55 m
(@)7,180°-0 (b)2r, 180°+6 (c)3r, -0

14 km, 65° N of E

310 km at 57° S of W

9.54 N, 57.0° above the x-axis

7.92mat4.34° N of W

(a) ~10°m upward (b) ~10° m upward

524 km at 25.9° N of W

86.6 m, - 50.0 m

358 mat2.00° S of E

|IB| =7.81, «=592°, B=39.8°, y=67.4°

788 miles at 48.0° NE of Dallas

(b) 5.00i + 4.00j, 6.40 at 38.7°, -1.00i + 8.00j, 8.06 at 97.2°
Cc=730cm, C,=-7.20 cm

6.22 blocks at 110° counterclockwise from east
(a)447matf =634° (b)849matfh =135°
42.7 yards

4.64mat78.6°Nof E

1.43 X 10* m at 32.2° above the horizontal
106°

- 220i + 57.6j, 227 paces at 165°

(@) (3.12i + 5.02j —2.20k) km (b) 6.31 km

(@) (15.1i +7.72j) em (b) (-7.72i + 15.1j) cm (c) (+7.72i + 15.1j) cm

(a) 74.6° N of E (b) 470 km
a=5.00,b=7.00
2 tan~}(1/n)

(3.60i + 7.00§) N, 7.87 N at 97.8°counterclockwise from horizontal

~2.00 m/s j, it is the velocity vector
(a) (10.0 m, 16.0 m)
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(a) (1.00i+0.750j)m/s (b) (1.00i +0.500§) m/s, 1.12 m/s
(a) (~5.000i + 0j) m/s, (0i + 5.000%j)m/s?
(b) r=(4.00m)i+ (5.00 m)(-i sin wt —j cos wf),
= (5.00 m)w(-i cos wt +j sin wt),
a = (5.00 m)e? (i sin @t + j cos ©f)
(c) pathis a circle of 5.00 m radius and centered at (0, 4.00) m
(a) =12.0tjm/s,—12.0jm/s? (b) (3.00i—6.00j) m,~12.0j m/s

(a) r=[5.00t + % (3.00£%)j] m, v = [5.00i + (3.00)j] m/s
(b) (10.0m,6.00m), 7.81 m/s

2

(a) v=d ﬁgﬁ horizontally (b) 6 = tan™! ( dh) below the horizontal
48.6m/s
0.600 m/s?
(a) 226m (b)52.3m (c)1.18s

v? sin 6; cos 6; ‘U? sin 26;
xh = P R =

8 8

187 m
991m/s

(@) 1.02x10°m/s (b)2.72x 103 m/s?
0.0337 m/s? directed toward center of the Earth
0.186 s1
7.58 x 103 m/s, 5.80 x 10% s (96.7 min)
(a) 0.600m/s* (b)0.800m/s? (c) 1.00m/s? (d)53.1° inward from path
(a) 30.8m/s?down (b)70.4m/s?>upward
(a) 269m/s (b) 673 m (c) (2.00i-5.00j) m/s?
18.0s
2L/c 2L/c

tAlanz 1 —'UZ/CZ, tBethz m/
(a) 10.1 m/s? at 14.3° south of vertical
(b) 9.80 m/s? vertically downward

Beth returns first.

13R 13R
@2 )3VER OVERA @\ BE @37 O ()
54.4m/s2
by A=-—25 ()145m/s
20;
(a) 1.69km/s (b)1.80h
107 m/s
(a) 26.6° (b)0.949
R
2

7.50 m/s in direction ball was thrown

@ v;i>VgR (b)) (V2-DR

(18.8,-17.3) m
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0.139m/s

(@) 229 m/s (b) 360 m from base of cliff (c) (114i —44.3))m/s

(@)5.14s (b) (-1.30i +4.68j) m/s where +1 is eastward and + j is northward

(c) 194 m

Safe distances are less than 270 m or greater than 3.48 x 10° m from the eastern shore.
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(@)5.00m/s? (b) 19.6 N (c) 10.0 m/s?

444 s

@) 1.44m (b) (50.9i + 1.40j) N

445N

a) 4.47 x 10 m/s? (b) +2.09 x 10-1° N

(a) 534 N (b) 545 kg

2.55 N for a 88.7 kg person

16.31 + 14.6j) N

5.15m/s?at 14.0°Sof E

a) 181° counterclockwise from x-axis (b) 11.2 kg
¢)375m/s (d) (-37.5i-0.893j) m/s

112N

Ty =296 N, T, = 163N, T3 = 325 N

(@) T=F,/sin@ (b) 179N

() 5.10 x 103 N (b) 3.62 x 103 kg
(@a=gtan 6 (b)4.16 m/s?

(a) 2.54 m/s* down the incline (b) 3.18 m/s
(@)357m/s? (b)26.7N (c)7.14m/s

(a) 36.8N (b)245m/s? (c)1.23m

mim
@a;=2a, (b)Ty=—"-7

mqy

2m1+5m2 my + 5 my

7.84 m/s? independent of the mass
0.456

(a) 55.2° (b) 167 N

Uy =0.727, 4, = 0.577

221m

(a) 2.31 m/s%, down for 4.00 kg, left for 1.00 kg, up for 2.00 k
g g, up g

(b) Tleft = 300 N, Tright =242 N
(2) 0.931 m/s? (b)6.10 cm
(@)3.00s (b)20.1m (c)(18.0i —9.00j) m

Mg

2mq +

LU

_47711 + m,

——— g D=7 g (Qa=

(a)2.00m/s? (b) 4.00 N on my, 6.00 onmj,, 8.00 onmg
(c) 14.0 N between m; and my, 8.00 N between m, and m;

B . _ . B . __gsinb
(@M=3msin6 (b)Ty=2mgsin6,T,=3mgsin0 (a=7_ ">

1+sin 0 1+ sin 6 .
(d) T, =4mg (1 T2 sin 9) , Tr=6mg (1 T 0 sin 0) (€) Mpay = 3m(sin 6 + p; cos 6)

(£) Mppin = 3m(sin 0— 15 c0s 6)  (8) Tomax— Tomin = (Mmax — Mmin)g = 6345 Mg cos 0

60.
62.
64.
66.
68.

(a) (-45.0i + 15.0)) m/s (b) 162° from +x-axis (c) (2251 + 75.0j) m (d) (-227,79.0) m
(2)4.90m/s? (b)3.13m/s (c)1.35m (d)1.14s (e)no
The system does not start to move when released, f; + f, =294 N

a = 0.143 m/s? approximately 4% high
(b) T=9.80 N, a = 0.580 m/s?
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70. (a) mag l:mlM + mz(ml + M):I (b) mlM + mz(ml + M)
Mimyg Mmog
(C) mlM + mz(ml + M) (d) mlM + m2(m1 + M)
72. (a)220m/s? (b)274N
74. (a) 600 N (b) 1100 N (forward)

_ 2mg o mg mg 4 (tan 0,
76. (a) Tl = sin 91 , T2 = sin 92 = ' (b) 92 = tan )
sin [tan~1 (1 tan 81):|
2

78. n = (82.3N)cos 6,a = (9.80 m/s?) sin 6
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