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64 Chapter 2 First-Order Differentiaf
2.4 EXERCISES i R ,
oS R e e 27 For each of the following equatiq ~
shbbettutenets e ; : & i
In Problems 1-8, classify the equation as separ” o I”;;(::) eral R bl ) Sf) that the C‘(«lllu?nd he
exact, or none of these. Notice that some equations may (@) M(x y)dx+ (sec”y — x/y) dy \"’n i\é_: 32. Orthog
mowe than one classification. (b) M(x, ,\') gx T (sin XCOSy— “ =l ¢ fing ofl
1./ (P + xcos x)de—x'dy = 0 28. For each of the following eQu-ar “ 4 :‘;“"‘“‘
2. (9P =2y)de+xdy = 0 general function N(x,y) so that thlonS‘ fing \;un:;} ]
—— e , € ma
3. V-2y—y de+ (3+2x~ 2)dy =10 @ [v cos(xy) + ¢ ]dx + N(x,y)q Wty want
4, (ye” +2x)dx + (x¢” — 2y)dy =0 (b) (ye""' Aty +2)dx + f\"'(,\"\\)(; =10 Consic
sy : N R here
5] xyde+dy =0 59, Consider the equation 0 . i
6. y’dx+ (2xy+cos y)dy = 0 (",1 oL ?_x),) s — o o e 0 is give
7 {2ty Y idek {1 v e §
8. 6dr veuiiJae e 2yldy =9 (a) Show that this equation is not ex |
. @dr+ (3r—6—1)dd =0 (b) Show that multiplying both Sideﬁct_
,~2 yields a new equat SIS oL
In Problems 9-20, determi . S i e ) equation that is S, (a) 1
et i ,'.,,‘ vtermine whether the equation is exact (©) Usle thﬁ sol.utlon of the ‘U‘Ultingx;q |
solve the original equ: act
9) (2xy 2 Juation. &y
(2ey+3)dx+ (= 1)dy = 0 (d) Were any solutions lost in th
0. (204 y)di+ (x—2)dy = | e process
1) (esi : x=2y)dy=0 3(. Consider the equation
S . esmy — 3".2) dx + A 2 ~3/3 il - !
12. (cosxc (ecosy +y P [3)dy = O {3y + 6x°y* + 4xy*) d
. s x cos y + 2x)dx — (sinxsiny + 2y)dy = 0 ; : Ix
T P XN + (26 + 3x*y + 3x%y)
. e'(y—t)dt+ (1+¢€)dy =0 : 3xy)dy = .
' ' a) Sh N ; (b)
14. (f/,\ )dy+ (1 +1In y)dt = 0 Zb)) Ml(l)l\:/l;?at t[l;]e equation is not exact
15, ¢ - . y e equation y ,A
: cos @ dr— (rsinf — e”)dﬁ =0 s for i '1}14 l-.) ! "hy XY™ and i
,,.6‘ (ye® — 1/y)dx + (xe” +x/y*)dy = 0 equation exact. m  that make the
y (1/y)dx— (3y—x/y*)dy = 0 (c) Use the solution of the resulting
2 ) = 5 o1 exac
18 [+ y%'— cosfx +50) }dx 2 solve the original equation. g exact equ
+ [2xy — cos( . Ar :
[2xy —cos(x+y) — & gue that o
s(x+y)—e]dy =0 Vel aS1n the proof of Theorem 2 the funcy
19. (7‘-+ 3 ) 00
S 2 9 dx + &
It 2y Y <l +x2yz = zy)dy = Y
20. [_2_+ : gy} = / N(x, t)dt — i :
Y i cos(xy) | dx Yo il M(s,1)é
it _ which ”
[x cos(xy) —y 1/3]dy e can be expressed as
In Problems 2] ;
—26, solve the initi y
( \ > e initial value g(y) e i X
L 2y%x) & 2 problem. : N(x,t)dt— | M(s,y)ds
{ X't (2 - — J oy V) das
L/ Y cosy)dy = () Yo i
1) = . n /‘
22, Y Mi(s. v ;
(ye” ~ 1/y) dx + (xe’w-}—x/yl)d Fa (s, v)ds.
2 Xy ; ;
2 5 Bl =] 0, This leads ultimatel
- (€yFrely)dt+ (te'+2)dy = 0 Y to the representation
24, (éx+1)dt+ (e 1)dx f ’ 0 gl = (18) a1 v :
= X,y —
25. (sinx)d+ (1/x—y/x) ¢ Bl = | iy N(x,t)dt+ / M(s.%
_y X dy =5 0 v Y :
y E : ! U]
¥(m) =g valuate this formula dj |
rework a directly with xp = 0. X

y—z)dx+(Ysec2
- +
¥(0) = | y+1/y)dy=yg,

(a.) Example 1.
(b) Example 2,




