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Section 1.5
26.

We want to find a function 2 = x(y) that satisfies the equation

dy
(1- 4172‘/2)% =y’ (1)
We note that
dy 1
==
dx d—;

So, (1) can be rewritten as

(1—4xy2)£ =y’
dy
der 1 4xy?
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Applying the method of integrating factor,

d
ply) = e ¥ = ety =yt — *<my4) =y

dy
Thus,
xy :/ydy: ~y*+C
Hence,
1 C
Section 1.5

37. [Notation]
V() : Volume of water in the tank at time ¢ (sec)
S(t) : Salt weight in the tank at time ¢ (sec)
[Note]
(Salt weight(lb))

(Concentration of salt) =
(Volurne of Water(gal)>

Or equivalently,

(Salt Weight(lb)) = (Concentration of salt(Ib/ gal)) (Volume of Water(gal)>



{vgg = gain —loss =5 — 3 =2; with V(0) = 100 gal

%:gainfloss:5x173x%; with S(0) =501b

From the equations above, we have
V(t) = 2t + 100.

So,

ds 3 ds 3
dt 72t—|—1OOS @E+2t+100575

By the method of integrating factor,
pu(t) = el 7T At = 3 M2H100) — (94 4 100)2

and so

% (2t +100)%/28| = 5(2t 4 100)>/2

By integrating both sides in t,

C

2t +100)%/%2 = (2t +100) + —————
(2¢+100) (2t + )+(2t+100)3/2

Using S(0) = 50, we have
C' = —50000.
Therefore,
50000
(2t +100)3/2
The tank becomes full when V() = 2t + 100 = 400 i.e., trur = 150 sec.
Thus,

S(t) = (2t + 100) —

S(tfunr) = S(150) = 393.751b




