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1. Since the highest order derivative 15 two, and the differential equation is in the form
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5, x~y=y'sinx isa Dernoulli equation, and we use (he substitution v=: ', ' = ——“}-}2- . Therelfre y=—
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6. =Inx. M|y=xlxcx+C. y=e™ "'H':'=—j. e==, C=¢". p{2)= =4, A
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7. Since (r.:.:)g +{.ry)2 =232 41yt =42 (,:.:1 +_}'1) and (&x)(1v}= i (xv), (xz 3t de+ xydy=0 isa
homogeneous differential equation and can be made separabie by ihe substilulion y =xv. dv = xdv+velx.

Substiiuling into the cquation yviclds (xz +xh? )r:ix-l- Xy (xdv +w£!.:) o () = o vl 4 (xz 1 2x57 ]dx . Scparating
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8. Since F=ma and g= —ﬁ W =) Rh Fhe fores due to fiiction is —4» where £ i3 a positive
£ +

conatanl. Therefore the veloctly is the solution o 3v' = -I-—{ kv, C
f-+
e s 4
.ﬂ%;= Sl +—=L+C. C=—1-0=-1. v= 44, T 4 =_l_n
¥ y 4 a-x 4-2" 12 3

, o . .8 s _
10. Notice that 5—[39‘9* + xp7e” 4-3172] =2y’ +2xye’ = 5—[21;1:121 —‘ » ienee the differential cquation is exact.
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Integrating 2xye” with respect io v vields x%e + g(x). Differentiating with respect. to x yields




e e apte 1 g (x) = 3" +xple® +3x7. Hence g'(x)=3x% and g{x)=x*+¢ . Therefore the general
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11, Since p{1)=0, »"(1)=1+0=1. (L) =HL.I-D}+0=.1. p{l.)=L1+.1=12.
y(1.2)»12{1.2-11)+-1=.12-.1=22, B
12, Let 7(1) be the temperature of the waler 2t time £, Therefore T{0)= 212, T(2)=150, and
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13. Notice that ;i[ et } 2ye® 1 +2x%eT | Hence ple® =%+33‘.+C and y” :[%+3x+(ﬁ]e‘r . A
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14, af{ty=-32, v(t)=32+Cp, and s(1) =162 4 Cyf +C,. Since s{0) =0, C; =0. Since s(2.5}=0,

—100+2.5C, =0 and  =40. The maximmum will occur when the veloeity is (0, henec r=%= 1.25.
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15. Since 2l 3 _2x :Z,x = gme 1% & lunelion of x alone, e [ ) "'J =g :E—Z is
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6. Lol P (r) bhe the amount owed alter £ months and & the monthly payment. The monthly inierest rate iy
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17, The differential equation is not linear. The deeree of the dilferential equation i the depree of the highest
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£ ’

y=cosx isasolulion, y=a(x)+ h(x} is not a selution beeause the difTerential eguation 75 not linear. Notice

that ¥=cosx and y =x aic both solutions, but v=cosx-1-x isnoi. B
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19. Tf the dilTerential equation is exact, then M, {x,¥) =N, {x, ). hence [My (x, },)"| _[ N, (% J"}T _0. A
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20, y— 7V = ——. Thelintegrating factor ts 7 ¥ =¢™%, %) w—p=— 7. @y = T+ and
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21. II;“}~3 h‘llf{ )l 2+ . f(x)=Ce™. Sinee S(0)=1, C=1. f(I)=e". E
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22 5 pounds of salt per minute flow into the tanlk per minute and 0 ¥ pounds of salt per minute flow out.
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The differential equation is ¥' = :;nr _2 3. D

23, The differential cquation is % = ky(423 — y} where p{/ ) is the number of supporters after £ weeks and £ is
/

a constant. Scparating variables yields ——{;%u-j = kedf . By partial fraction decomposition,
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Y ot y= 423{"&& Since p(0)=1, _ 43¢ and hence € = ——. Since ¥{1)=25 and
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24, If T{Q} is the profit function, 7'{0}= R{Q) - (L) and hence profit is maximized when 7'(0) =0, or
when MR(0) = MC(Q). R{Q)=150000~15500" and hence MR{(}=15000-31000.

15000 =3 1000 = 600 — 16004 and O =6. O (Q} = ﬁﬂﬂﬂg—ﬂm}g?’ + ', and € = 2000 hecanse the Nixed cost
is §2000. 7(6) = R{6)-C(6)=34200-92060=25000, B

25. All four statements are gencrat properlies of logistic cquations. T
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26. Notice that %[Ex gin y]: 2xeory = T[xz O3y +2 y} henee the cquation is exaci.
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27, Using intepration by parts, % =3t cosf+-3sinf . Since y'[g]m{}, C, =-3.

y=-3sinf-0cosf~H+C,, Since p(0}=2, & =8, y=—3sint~6coss-3+8. C

28. There is nol enough migrmation given to be able to solve the new differential equation, T
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29, ¥*'y=C and }' = ~2Y  The arthogonal trajeetories are the solutiong to ' = *
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30, Substituting gives =x. ]11|g(x)|=-—2-—-l-f?i g(x)=Ce 2. fx)=Cxe .

g(x)

f'(x}:(ﬂ‘aﬁfﬁ +Ore A ={e P (i —|-.'¢2)=g(x)-fw[x}. h(x)= ¥+1. B




