
Math 1A Fa11200J: Section 4.1 Solutions-cc "" c "c~

2. (a) A = 1I"r2 ~ dA -dA dr dr
"dt" -d; di = 211"r di

.-~fJ!.1i = 211"(30~)(1 m/s) = 6~ m2/s CC""'~ CC"~

6. (a) Given: at noon, ship A is 150 km west of ship B; ship A is sailing east at 35 kmlh, and ship B is sailing north at

25 kmlh. If we let t be time (in hours), x be the distance traveled by ship A (in km), and y be the distance

traveled by ship B (in km), then we are given that dx/dt = 35 km/h and dy/dt = 25 km/h.
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(b) Unknown: the rate at which the distance between the ships is changing at ( c )
"" "

be the distance between the ships, then we want to /

,,- d:& d ., , , ~~,

"";i'(d)z2;;.(150 -:&)2 +'~2,~,?~~tjt'2z ~ = 2(150- :&) ( --) + 2y -.J!. ~- 150-% "
i:f~!¥it,i"!, ,'c,i:c!"" dt dt dt ,

"~ ., x = 4(35) = 140 and y = 4(25) = 100 => z = ..;(150- 140)2 + 1002 =..jf(f;r6rJ.

c"", ) ~ ~ ] = -10(35) + 100(25) = ~ ~ 21.4 kIn / b; ,
'iy,',,~50 dt + y dt JWJOO ..jfOi
,L -' -,

2We are given that ~ = 1.6 m/s. By similar triangles, '* = ; => y = -;
dt

d 24 dx 24 -~ = -~ ~-0.6Ymts,jj;"
-.J!. = -2(1.6). Whenx -8, dt 64'"j;j';',e;y"?,~ifiijj'j

dt -x2 dt x
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"",y(X-O)2+(y-O)2= ~= #+x =*
", "

d , ;"'c'2 + ) -1/2 (2 ' 1) -=~, 2x + 1 ~ W .th dx - 3 h - 4 '; x x+c -~ .1 --wen X -"

'""?dt 2 v :c2 + X dt dt ,x x -~' ~
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d8 d8 sin2 8 200c~:.;.;100csc28 -=::> -= -~ .8. When y = ,
:!:7' dt dt 100

2( / ): 100 1 d8 12 -

. 8 =::> 8-sm = 200 = 2 dt -100

:f;:i
decreasing ataf~:-k rad/s.

;We are given that ~ = 4(211') =87r rad/min. x = 3tan8 (:;;?(
2 d8 dt !i;i,~I~~!~;""

:T 3 sec 8 d. When x = 1, tan 8 = 1 so sec2 8= 1+(1')~t1';: C;,"
':,c"I:"~, t 3 ' , ,"";~,~";j"it~~"ir;j!f}

;~3(~)(87r) = ~ ~ 83.8km/min. "",
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hour hand of a clock goes around once every 12

~ = ~ rad/h. The minute hand goes around once an hour, or at the

So the angle 8 between them (measuring clockwise from
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~ -21r = -~ rad/h. Now, to relate 8 to l, we use the Law of ,
",;,,(jt: 2 2 2 ,

!,¥iiCosmes:l =4 +8 -2.4.8.cos8=80-64cos8(*). "

;~'1 dl d8 !1
, we get 2l- d = -64( -sin 8) -d .At 1 :00, the angle between the two,

, t t

that is, ~ = ~ radians. We use (*) to find l at 1:00:

tiii!i"" :;:;;32 V.:1. Substituting, we get 2l ~ = 64sin~ ( -~) => ::!!!'
;lii1!~~'r1!!: 881r t ::::,JJ~~~j

"C?::;~~JSO-=-sM ~ -18:6. So at 1 :00, the distance between the tips of the hand~I~;

! 3 80 -32 3 ':,!::!, '" : ~
~ at a rate ?f18.6 mm/h ~ 0.005 mm/s,':!::::' ! ::'!"!c
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