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Separable and Exact differential equations

1. Solve the following separable differential equations:

1. % = sin5z 2. % = (z+1)°

3. dx + e3%dy = 0 4.(x+1)g—g:x+6

5 eI%—Zb 6. vy =4y

7By 20y = 8. du— u

9. du — ytl 10. 42 = 22

11 42 = Loz 12. 9 — 3oty

13. ewy% —e Ve 2@y 14. (4y + y2*)dy — (22 + 2y?)dx = 0
15. 2%y*dy = (y + 1)dx 16. ylnx% = (yT'H)2

17. 42 = p— P? 18. ¥ + N = Ntett2

19. €Y sin 2xdx + cos z(e® — y)dy =0 20. (e¥ +1)%e Ydx + (e* + 1)3e"2dy = 0

d x d —
21 2 — . =2 22. L9 — (1 4 22)71/2(1 4 y?)1/2
23'gg:: ry+3r—y—3

T zy—2x+4y—8

2. Solve the following initial value problems:

1. (e7¥ + 1) sinxdx = (1 + cos x)dy y(0)=0
2. ydy = 4z (y? + 1) /2dx y(0) =1
3.%+ty=y y(l)=3

3. Determine if the following differential equations are exact or not. If the
equation is exact, solve it.

1. 2z —1)dx + (3y + T)dy =0 2. (2z +y)dz — (x + 6y)dy = 0
3. (b + 4y)dx + (4 — 8y)dy = 0 4. (siny — ysinx)dz + (cosz + zcosy —y)dy =0
5. (2y%x — 3)dz + (2yx* + 4)dy = 0 6. (2y — 1 + cos 3m)g—g + % — 423 + 3ysin3z =0

7. (z+y)(z —y)dx + z(x — 2y)dy = 0
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4. Solve the following initial value problems:
1. (z +y)%de + 2zy + 2% — 1)dy = 0 y(1) =1
2. (e +y)dz + (2 +x +yeVdy = 0 y(0) =1
3. (dy+2z —5)dz+ (6y +4z — 1)dy =0 y(—1) =2

5. Calculate the value of k so that the following differential equations are
exact:

1. (y2 + kay? — 22)dx + (3xy? + 2022y3)dy = 0
2. (2z — ysinxy + ky*)dr — (20zy® + zsinzy)dy = 0
3. (2zy? + ye®)dx + (22%y + ke® — 1)dy = 0

6. Find a function M (x,y) so that the following differential equation is exact:
M (z,y)dx + (we™ + 2zy + ~)dy = 0

7. Solve the following differential equations using the integration factor p(z, y).
1. 6zydr + (4y + 92%)dy = 0 w(x,y) = y?
2. (—aysinx 4 2y cos x)dx + 2x cos xdy w(z,y) = zy

8. Solve the following non-exact differential equations by making them exact
using an integration factor:

1.(2% + 3y?)dx — 6zydy = 0 u(x,y) depende solo de x
2.dx — (¥ +z)dy =0 p(x,y) depende solo de y

3. (1—2%y)dx + 2*(y —2)dy =0 p(z,y) depende solo de x



