Solutions

y dy
2120 +2y— =0= 2 = —=
v yd dx Y
d
222 +2y+ 20— W _TTY
dx dx x
av dx
2. =23 — =322— =3(2 d1)=7. 3/s.
3V=ux o 3z o 3(25)(0.1) = 7.5 cm? /s
2.4fydy:f2xd:1::>yZ—Q:x2+c;y(0):3givesc:%,soy2:2:1:2+9.
av av
31V = %m‘g, — = 4qtr?; chain rule with v —12:
dr dr 3
—12=dnr?—- = —=-——
o dt 2

3 1
The rate of decrease — is a constant multiple of — — inversely proportional to r2. |
r

Al r = 3:

Check: units cm?/s + cm? = cm/s v'.

3.2 Separate: /ydy = /GSec 3z tan 3z dx with [ sec 3z tan 3z da = %sec 3x:

2
% =2sec3r+c¢ = y> =4sec3z+C

Conditiony=2atz=0: 4=4(1)+C=C=0:
y* = 4sec 3z

d d
Check: V4 = 2 at © = 0 v; differentiating back: de—y = 12sec3zrtan 3z = yd—y =
x x

6sec3ztan 3z v .

Local review guidance: correct implicit/rate structure; exact derivative or particular so-
lution; condition applied and the solution checked. This is authored classroom guidance.
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