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1. The prey hits the ground when y = 0 4 180 = _
. 50 the distance traveled by the prey &5
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1. Let ¢ = 0 and ¢ = 12 correspond 109 4.M. and 9 P, respectively.
T = g [12 [50 + 1 sin fyt] dt = 2 [50¢ — 14 12 con ymt]
- (5012414 2 414 )= (50+ 2)F = 50°F
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Since v(r) is decreasing on (0, K], e = v} = 1—;’%: Ths, tiwe = § tiua
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4 25 = f(z) = kz = k{0.1) [10 cm = 0.1 m], 50 k = 250 N/m and f(z) = 250z. Now § cm = 0.05 m, 50
W = [2% 250z dr w [1252%]; " = 125(0.0025) = 0.5125 = 0.31 ).

on of the rope from  ft 1o (z + &) fit below the top of the building weighs 1 &z Ib and must be lifted

7. The porti
The total wark is

£* i, 0 its contibution to the total work is =i &z fi-lb.

W o= lim iix:ﬂz=j:'}i:.h- ['}IT]?-“.E=EHH.":.

Lt ™

Motice that the exact height of the building does not mater (a5 long as it 15 more tan 50 A}

1. mmrtm-eru:,ndmlinmmmti:sckfmlh-mn:amrt-lh.mmmt{mmmzwmmuz: = It ft
above its original B0 ft depth, but it now holds only {40 — 0.2t) Ibof water In terms of distance, the ecket holds
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A requires (40 — f5=i) Az filb of work, Thus, the work needed to lift the water is

W tim 55 (40— ) Az = [0 (40— dha)da = (40 - =]’ = (3200 320) b
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Adding the wark of lifting the bucket gives a toial af 3200 fi-1b of work.

12. A horizontal cylindrical slice of water Az ft thick has a volume of mrih = - 127 - Ax ft* and weighs sbout
(62.5 Ib/ ") (144w Az fi') = 9000w &z Ib 1f the stics lies =3 ft helow the edge of the pool (where 1 £ =7 < 3),

needed 1o pump it oulis ahout $000x 2] S, Thus,

then the work
W= lim 5 8000ws] Az = [ 9000wz dz = [umu“]f = 4500w({25 — 1) = 108,000= fi-ib
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() BFW‘{‘}.W=¢MM(E—HMIET]‘5) where M = mass of earth in kg, R = radius of anth in m,
and M = mass of satellits in kg (Mote that V00D km = 1, 000, 000 mi,) Thus,
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L where M = mass of earth = 698 = 1&“&5.m=mmufpﬂﬂiil:=lﬂ'u

= 667 » 107 N-m*/kg". Therefore,

R = radius of earth = 6.37 x 10° m, and (7 = gravitational constant
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_ 66T % 101 . 5.08 = 10% . 10° 626 % 10 1.
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(b From part (a), W = %m-. The initial kinetic energy mppli:au-:nndad-nm,m
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