MATH 225, FALL 2017 - HOMEWORK #3

Due Thursday, September 28

Section 2.6, page 74: 1, 11, 13, 18, 22, 24, 33, 41, 42

Section 2.6

Problem 1: The equation 2txdx + (t2 — 2?)dt = 0 can be rewritten as % = ‘”22;;2 = % (% -
x

so the equation is homogeneous. Notice that the function can also be written as % — Lz = fiz* , so the equation is also
a Bernoulli equation.

8 |+

) which is a function of 7,

Problem 11: The equation (y? — xy)dx + 22dy = 0 can be rewritten as % = 2¥v° — ¥ _ (%)2 Let v = £. Then,

z2 T z
% =v4a® =v—0?= B =94t go L —In|z|+ C. Substituting v =¥, we get 7 =Infz[+Cory= An

v ln\zm|+C .
additional solution is x = 0, y = 0.

Problem 13: The equation % = % Vf”?

dt

dor __ dv V1+tv2 v
o = v +t5 = v+ Y=~ Thereore, Wirer

u =1+ v? so du = 2vdv, then the integral is 3 [ d—\/% = /u = V1 +v2. Therefore, the solution is v1+v? = In|t| + C.

. /12152 A/ 1+(2)2
can be rewritten as %f =24 vite 2y % Let v = 7. Then ,
t

dv = %. The integral f \/l’erdv can be computed using substitution, letting

Substituting v = 7, we get 1/1 + (%)2 =Inlt|+ C.

Problem 18: The function d (a: +y+2)? can be expressed with the substitution z = z+y+2, so that 9 =1+ dy and

gg = dw —1. Then,d—— +1 =dz = tan"}(2) = 2 +C. Replacmgzvvlthx+y+2y1eldstan_1(x+y+2)—w—i—C

sothatx+y+2—tan(x+C):>y—tan(m+C)—x—2

Problem 22: For the equation d—z —y = e2®y3, divide by 3? so the equation becomes y 32—9 —y 2 = ezz. Let v =y 2
so that @ = —2y~3 Zg = dy =4 d . Using this substitution, the equation becomes —%% —v=e = dm +2v = —2e2%%,
Then, the integrating factor is €2* and the solution is e?*v = —564“3 +C=v= —562’5 +Ce 2 ory 2= —562‘T +Ce %" 50

that Yy = i\/—m.

Problem 24: For the equation gz —|— =5z — 2)y'/?, divide by y'/? so the equation becomes y’lm% + T\{ﬂz = 5(z —2).
Let v = y'/2 so that g—}; = %%H = da: 2\/33%. Using this substitution, the equation becomes 23—; + %5 =5(r —2) =
% + mv = 2(z — 2). Then, the integrating factor is N =} Therefore, the solution is V& —2v =

2
f%(x—2)3/2dx:(m—2)5/2+C:>v:(x—2)2+\/f?ory:((x—2)2+\/572> )

Problem 33: The equation 2tzdr + (t* — 2%)dt = 0 can be rewritten as ‘fif - %x = —ar . Then, divide by 27! so the
equation l?ecomels xi—f - %mg = —%.1 Then, let v = 22 so that % = 2:6% = % = 211: ol Usmg this substitution1 the equation
becomes 5v" — 5;v = —% = v’ — zv = —t. Thus, the integrating factor is et = ; and the solution is v = —t + C.

Therefore, x = ++/—t2 + tC.

Problem 41: The equation =y—z—1+(z— y+2) is from Example 2 on page 70. Using the substitution v=x—Yy+2,
we get g—; =1- E = filg = 1 gz Therefore, 1— D — p+l1+0vl = —g—;’ = -wv+ovl= —%+ = dwx. Therefore,

iln(w? —1) =2+ C=I(?-1)=2z+C = v? —062””—|—lor (z—y+2)°%=Ce2 +1.

Problem 42: The substitution y = v2? is equivalent to v = 4, 50 él'l; = f%’ + gz = dm = 2 fil; + 2?;; Then, the equation
ZZ =2 Y +cos( %) becomes z? ZZ—F% = Y +cos(v) = 2292 = cosv. Therefore, secvdv = % so that In(tanv+secv) = —1+C.

Then, tanv—i—secv:Ce 1z op tan( )+sec( ) Ce~ V.



