Calculus | Homework #4 Section 2.7

3. Let & denote the side of a square. The square’s area A is given by A = s°. Differentiating with respect to ¢ gives us
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1. {a) Given: a plane flying horizontally at an altitude of 1 mi and a speed of 500 mi/h passes directly over a radar station. If we
let ¢ be time {in hours) and = be the horizontal distance traveled by the plane (in mi), then we are given that

da fdt = BOO mi/h,

(b) Unknown: the rate at which the distance from the plane to the station is increasing {c) X

when it 15 2 mi from the station. If we let i be the distance from the plane to the station, 1 I/
z
then we want to find dy /dif when i = 2 mi,

(d) By the Pythagorean Theorem, y° = z° + 1 = 2y (dy/df) = 2z (dx/df).

@B _Td_ Z(500). Since y® = z* + 1, wheny = 2, = = /3, s0 4y _ 23 (500) = 250 /3 = 433 mi/h,
db oy dt oy
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14, We that — 2 _Z -
e are given that — 15 - y=— =
¥ .
1 24 d 24 i 24(1.6
2 12-x %——3%— — (L.6). Whenz = 8, ;: - Ei-i ) = —(.6 m/s, so the
i € x? ¢ x
shadow is decreasing at a rate of 0.6 m /s
20. Let [ denote the distance from the origin (0, 0) to the point on the curve y = /.
/ y el d? el 2z +1 drx
D= ,/(x—-0)2+( 12 =4 /z% + Ptz = —=z(z*+z lJ”‘E.r'+l— —.
Vi =02+ (y - Ve + (vE)” — = 3(* +2)” ) EW gy
. i 9 2¥
With = — 3 when @ — 4, 22 (3) = = 3.02 cm/s.
di i .50 45

; 3
25. We are given that % 30 f%/min. V' = sarth = 2w (;) h = %

Al B V" dh } wh?® dh ife 120

E EE = 3l = TE = E = ']'TH. . When h = 10 ﬂ:

dh 120 6 .
ah 120 6 . 098 fi/min.
ar 10%=  Br fmin
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3. With 17, = 80 and [, = 100,

. L dR
with respect to £, we have R d
_ o7 0.132 0 /s,

di 400% [ 1 1
Ry =100, 22 = 220 | (0.3) + —— (0.2
? * i 0z sﬂz{ )+ 1{1{}2{ = 810

] fa . i . .
36. We are given that % = 3 mi/h and % = 2mi/h. By the Law of Cosines,
di e
¥ ¥
= 4y — 2eyeosdi® =2 4yt — 2y =
£
dz nLT fF?,r fh iz .
r o F o e llu":_ R . I; w _ i x
2z pr 2r +2 — V2 2y R After 15 minutes [ T h],
. . ; g g 13 — 642
wchavcz—%andf —T—% = z‘*—{'—j]j+{f]£—ﬁ[%]{§] = E—va_and
dz 2 9(3)3 +2(1)2 — v3(23)2 — vI(%)3
2(7)3+2(3)2 - v2(3)2 - v2(3)3]

dt 13— 64/2

- 2 13 _‘"r}ﬂ — 13 — 642 = 2.125 mi/h.
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