Unit III: Calculus - Differential Equations

SOLUTIONS
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Solutions
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. Solution: Put y = vz. [

. Solution: Let z +y = v = 1+ dy/dx = dv/dz. Equation becomes dv/dx — 1 = 2L =

2043
dv/dx = 3% Integrate by parts/partial fractions. Result: %(x +y)+ % log |3z + 3y + 4| =

20+3
z+C.

. Solution: Bernoulli equation. Divide by 3?: %g—y + - =logz. Let 1/y =2z = — LAy —

y2 dz

dz/dx. Result: % =logz+ 1+ Cx.

Solution: fil—y — 4 =2 IF =1/z. y/xr = [1dz = x + C. Since it passes through (1,1),

x

C = 0. Result: y = 2.

- v2+v = [ %= Result: log|z| + £ —log |1 — y/z| = C (after

simplification).

. Solution: [F = sinx. ysinz = [4vdr = 20+ C. Atz =7/2,y =0 = C = —7%/2.

Result: ysinz = 222 — 72/2.

Solution: % + 1 = taﬁy Y JF = ¢V, Result: et ¥ = etan ' Y(tan~ly — 1)+ C.
Solution: Let z +y =v = dv/dx — 1 = sinv + cosv. Integrate Hsin‘iﬁ = dz. Result:
log |1 4 tan(ZY)| = z + C.

Solution: Homogeneous. v + x% — v +sinv = 0 = cosec vdv = —dz/x. Result:

rtan(ss) = C.

Solution: 2yy’ = 4a. Replace 3y with —1/y'. 2y(—1/y') = 4a = —2ydz/dy = y*/x =
—2zdz = ydy. Result: 222 4+ y? = C (Family of ellipses).

Solution: y = vz. v+ 2% = v+ V1 + 02 = \/% =% Result: y + /22 +y2 = Ca”.

Solution: Linear in (y —3). Let y—3 =Y,z +1 = X. dY/dX = X +Y/X =
dY/dX —Y/X = X. IF =1/X. Result: y —3 = (z+1)2+ C(z+1). Use (2,0) to find C.
Solution: Let eV = v = ey% = g—;. % +7 = x% IF = x. vz = logx + C. Result:
eYr =logx + C.

Solution: % < y?. IF =y. ay = y*/4+ C. Result: day = y* + C.

= df. Result: y = =7 Solve:

. dv
Solution: Homogeneous. v + x> ]

+

y o —
Ty =T Result: y = 5%.

Solution: IF =1+ 23. y(1+2%) = [sin®adr = §(z — 9822) + C.

Solution: IF =y. xy = y*/4 4+ C. Result: 2 = % 4

<10

Solution: Subtangent = y/(dy/dx) = k. ydx = kdy = dz = kd—yy. Result: z = klogy + C.

Solution: Zz r=y+1. IF=eY. ze V= [(y+1)eYdy. Result: z+y+2=Cev.

Solution: Divide by z2. Use y = vz. Result: zycos(y/z) =

Solution: Use the method of grouping terms or finding an Integrating Factor u(y). Result:
zyt + 22y + 9% = C.
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