
Homework I Solutions

14 (a) In all cases one wants the speed of the plane relative to the ground. For the upwind

and downwind legs, where o' in the figure is gven by (c2 - a2)V2
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For the crosswind case, the plane's speed along t is o' =(r' -o')Ut
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t"=ffi(;,-n*r)=on",n
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(b) At=t"+a-t,. =0.0085h=0.009h or 0.510 rnin =0-5 min

This is a case of dilation. T = / T' in this pmblem with the prop€r time T'= 4

, =1,-(v\'f-" r^ -v-=1,-(!n\"l" .
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in thiscase r=2To,r=| '1- l+rl  t  =lt- l i l l  therefore u=o.Wc.
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The problem is solved by using time dilation. This is also a case of o << c so the binomial

expansion is used u = y u' =l t + !]*', * - *' = S, " =f 4JU: * )]u" -
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N=@A WdayXs6n s/h) = o6 46s t, N=N'-r=t16399s;

, =fIE +m::!9!291! =o.@48c =t.44x 106 ny's.
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1-10 (a) r=7r'where P=! au14

r='(- pzyvz - 4r-+)-" =(zoxror ,[r -1o.os1'1-v' =8.33x10a s'  i  c " )

(b) d = ?,r= (0.9s)(3 x 108)(4.:a x ro8 s)=zrn

t,-z(roomi)( 1 )=o.rorrr,' 500 mi/h \J0.%./
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l-72 (a) 70 beats/min or Al'=* ,t l"

minute=305=31

l-1,6 For an observer apprcaching a light source, 1,, =l\l- tl.-!y,'1'
' 

L0+o1c'1Fl
some algebm we 6nd,

E = 1'".* - r'a"- =(6s0 run): - (sso nm): - 0 166' 1"*+ lk (650 nm)" + (550 nm)'

(b) N = T N' =[r - @9'ff (f) ^- = 0.032 8 mirvbeat or the number of beats Per

-,,*. Setting P=: and after

o = q.155c = (e9B x t0? 'I.'l s\2237 -Vhx"y'sft = Lll x 108 mvh.

1-gz The spacecraffs speed in the Earth's reference 6.ro. i". o = a [8ilh9* = g8",

f-  (o\ ' f-v '  1t=L'-l;J J =1,_,61r='5'

The spaceoaft's docks tid< through *'=! =!)=t5.0 h, ten hours less than in the Earth's
y 1.67

fTarn€.


