Homework 14
Section 3.9: -

13. (2) Given: a man 6 ft tall walks away from a street light mounted on a 15-ft-tall pole at a rate of 5 ft/s. If we let ¢ be time (in s)

and z be the distance from the pole to the man (in ft), then we are given that dz/dt = 5 ft/s.

(b) Unknown: the rate at which the tip of his shadow is moving when he is 40 ft ©

from the pole. If we let y be the distance from the man to the tip of his 15

. 6
shadow (in ft), then we want to find %(m +y) when z = 40 ft.

T+y

(d) By similar triangles, 15 = = 1liy=6z+6y = Yy=6z = y= %z,

. d d 2 5dz
(e) The tip of the shadow moves at a rate of E(z +y) = pr (:z: + 32) =3 E = $(5) =2 ft/s.
14. (a) Given: at noon, ship A is 150 km west of ship B; ship A is sailing east at 35 km/h, and ship B is sailing north at 25 km/h.

If we let ¢ be time (in hours), 2 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 dz/dt = 35 km/h and dy/dt = 25 km /h.

>

(b) Unknown: the rate at which the distance between the ships is changing at ©) B
4:00 pM. If we let = be the distance between the ships, then we want to find z y
dz/dt whent =4h. | - A T

@) 22 = (150 —z)> + ¢ = 2z§ = 2(150 — )( ) +2y 3‘;

(¢) At4:00 PM, z = 4(35) = 140 and y = 4(25) = 100 = 2z = /(150 — 140)Z + 1002 = ~/T0,100.

de | dy]| _ -10(35)+100(25) _ 215 .. .. .
S° @ Z (z—150) 5 +v dt] /10,100 V101 /
. dz . . Y 24
16. We are given that Tl 1.6 m/s. By similar triangles, 2=z = ¥= - =
¢ 4(1.
% 2 12-x % = —Z;l-% = —%(1-6) Whenz =8, % =2 &6) = —0.6 m/s, so the shadow
! z
I 12 i
is decreasing at a rate of 0.6 m/s.
18. We are given that % =24 1t/s.
dy dz
@) 2B =(90—z)? +90° = 2y— o Y — 2(90 — .'r,)( ) When z = 45,
/A52 1 002 NG dy _0—z( dz =__‘£5__(_24)=_§
1B 1B y =452+ 902 =45 ’SOEE_ ” 7 45‘/5 \/_5

% =x 5o the distance from second base is decreasing at a rate of % = 10.7 ft/s.

(b) Due to the symmetric nature of the problem in part (a), we expect to get the same answer—and we do.

dz i =45,z = dz_ 45 _04=2 <1078y
2=22490% = 2zEt-=2:c-E.Whenm—45,z—45\/5,so g 45\/5(2) 7 /




22. The distance z of the particle to the origin is given by z = /z2 + 42, 50 2% = z? + [2sin(rz/2)]? =

22%:2 Z +4- 2sm(7r )cos(ﬂ- ) 72”5: = z%%: Zz+27rsm(72r )cos(7T )(Z: When

(z,y) = ﬂ -|-12 \/; =v10,s0 £ \/——=-\/—+27rsm-écos V10 =

1dz 1 1 dz_ 3\/_
3dt_3+2”(2)<§‘/§) = ot cm/s.

. dV s, 1 a1 (RN wh®
27. We are given that p = 30 ft°/min. V = 37" h= 3 <2 h= o =
dv. _dVdh - 30= 7rh2dh N dh _ 120
dt — dhdt T4 a dt — wh?
dh 120 6 .
Whenh—loﬁ,a'—m—5—%~038ﬁ/mln
28. We are given dz/dt = 8 ft/s. cot0=% = z=100cotf =
> 100
dr 2,00 dd  sin’@ 100 1
i 100 csc 0dt =>dt— <00 -8. When y = 200, sin 6 = 200 = 32 = .
x
(/2 1
i 100 -8 = = rad/s. The angle is decreasing at a rate of & rad/s.
35. With Ry =80and R =100, L = L . 1 _ 1 1 _ 18 _ 9 400 11
"R R =TT = 2o soR= - Differentiating — = —
1 Rz 80 ' 100 8000  400° 9 € R TR
, 1dR _ 1dR 1 dR
with respect to ¢, we have — = %u 2 dR 1dR, | 1 dR;
—— 2> = — 2

’ R2 dt Rf dt Rg dt dt R2 dt +Rg at ).WhCan = 80 and
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