SECTION 1.1

Second order; linear
Third order; nonlinear because of (dy/dx)*

Fourth order; lincar

1.

2.

3.

5. Second order; nonlinear because of (dy/dz)? or \/1 + (dy/dx)?
6. Second order; nonlinear because of R?

8.

Second order; nonlinear because of 2

10. Writing the differential equation in the form u(dv/du) + (1 + u)v = we™ we see that it is linear in v. However,
writing it in the form (v 4+ wv — ue)(du/dv) +u = 0, we see that it is nonlinear in .

11. From y = ¢ %/2 we obtain ¢’ = —%(' /2 Then 2y +y = —e /2 4 2/2 =,

13. From y = ¥ cos2zr we obtain 3y’ = 3¢¥ cos2r — 265 sin 22 and 3" = 5% cos 20 — 126% sin 2, so that
y" — 6y’ + 13y = 0.
14. From y = — cosxIn(secx + tanx) we obtain i’ = —1 + sinw In(sec + tanx) and

y" = tanr + coszIn(sec x + tanzx). Then y” +y = tan .
21. Differentiating P = c1e'/ (1 + ¢1e') we obtain
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23. From y = c1e2* + core®® we obtain {!—’J = (21 + ¢2)e%* + 2come®® and :: = (4ey + 4¢2)e® + deqwe®® | so that
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24. From y = ¢y ' + cor + ez ln o + 402 we obtain
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SECTION 1.2

In Problems 7-10. we use x = ¢y cost + cosint and 2’ = —cysint + cacost to obtain a system of two equations in
the two unknowns ¢y and cq.

7. From the initial conditions we obtain the system

] = —1
g = 8
The solution of the initial-value problem is » = — cosf + 8sin t.

9. From the initial conditions we obtain

Solving, we find ¢, = \/3/1 and ca = 1/4. The solution of the initial-value problem is
@ = (V3/4)cost + (1/4)sint.
In Problems 11-14. we use y = c16* + ca¢™% and y' = c16™ — coe™® to obtain a system of two equations in the two
unknowns ¢y and ca.

11. From the initial conditions we obtain

cp+oep =1
€y — Ccg = 2.
Solving, we find ¢; = £ and ¢ = —3 . The solution of the initial-value problem is y = $¢* — $e77.
12. From the initial conditions we obtain
ecy + e teg =0
ey — E_lcg =e.
Solving., we find ¢; = % and o = —ér—??. The solution of the initial-value problem is
y= %CT - %eze_r = %CT - %tj_z.
17. For f(z.y) = y*/* we have % = _2—;-9_” 3 Thus, the differential equation will have a unique solution in any

rectangular region of the plane where y # 0.

18. For f(x.y) = /7y we have df /0y = é\/.r;’y. Thus, the differential equation will have a unique solution in any

region where & > 0 and y > 0 or where = < 0 and y < 0.



SECTION 1.3

10. The rate at which salt is entering the tank is

i, = (3 gal/min) - (2 Ib/gal) = 6 1b/min.

Since the solution is pumped out at a slower rate, it is accumulating at the rate of (3 — 2)gal/min = 1 gal /min.

After + minutes there are 300 + ¢ gallons of brine in the tank. The rate at which salt is leaving is

A 24
Rout = (2 gal/min) - (300 3 Ih/gal) = 30041 Ib/min.

The differential equation is
dA 24

at T 30041

13. The volume of water in the tank at time ¢ is V' = A, k. The differential equation is then
cAp
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10% = 100, and ¢ = 32, this becomes
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