Assignment | (1st-week)
Page 8, 5,7,9,12,14; Page 18, 2,4,6,8,10,12,14,16; Page 25, 2,4,6,8,10

State the order the ODE. Verify that the given function is a solution (a, b, c are arbitrary
contants.)

5.y =1+y% y=tan(x +c)

Solution:

y =sect(x+c) =1+tan’(x+c) = 1 +y2

7.y"+2y' +10y = 0. y = 4de~*sin3x

Solution:

Since

y' = —4e~*sin3x + 12e*cos 3x

y" = 4e*sin3x — 12e*cos3x — 12e* cos 3x — 36e*sin3x = —32¢~*sin3x — 24e* cos 3x
then

" +2y" + 10y = (-32e7*sin3x — 24e~*cos 3x) + 2(—4e*sin3x + 12¢7*cos 3x) + 40e~*sin3x =

9.y" =cosx, y = —sinx + ax> + bx + ¢
Solution:
Since

y' = —cosx + 2ax + b,

y'" = sinx + 2a

y" = cosx

Verify that y is a solution of the ODE. Determine from y the particular solution
satisfying the given initial condition. Sketch of graph this soluton.

12.y' =y—-x,y=ce“+x+1, y(0) =3

Solution:

y =cet+1=(ce*+x+1)—-x=y—x

so that y is a general solution of the equation. And y(0) = 3

3=ce®+0+1, 2=c¢

Therefore the particular solutionis y = 2e* + x + 1.

14.y" = ytanx, y = csecx. y(0) = 47

Solution:

y' = csecxtanx = ytanx

so that y is a general solution of the equation. And y(0) = 17
T = CSeCH T, ¢ = 7.

Therefore the particular solutionis y = Lz secx.

Find a general solution. Show the steps of derivation. Check your answer by
substitution.

2. YV +(x+2)y?2=0

Solution:



5y == +2)
J‘y%dy = I—(x+2)dx
o —%—2x+c

4.9y =(+9)? (G+%) =v

Solution:

Lety+9x = v, thenv' =y’ +9, then equation become
Vv =9 =2

vV =v2+9

1 I
v249 v 1
Ly = |
I S dv dx
Larctan ¥ = x+¢

arctan 5 = 3(x +¢)

+ =tan3(x +c)

v = 3tan3(x + ¢)
y+9x = 3tan3(x + ¢).

6.y = (4x2 +y»)/(xy)
Solution:

, vy = uxtheny' = u'x + u, then equation become

Inu =4Inx+c¢
u=cx*

8.yem™ =y2+1
Solution:

Ly = e

.[ y21+1 dy = I edx
arctany = —Le ™™ + ¢
y = tan(=%— + c).

Find the particular solution. Show the steps of derivation, beginnig with the general
solution. (L,R, b are constants.)

10.yy' +4x =0, y(0) =3

Solution:

yy' = —4x

j vdy = .[(—4x)dx

»

> = —2x%+¢



y2 =—-4x>+¢

And y(0) = 3, imply that

32=¢,9=c

Therefore the particular solution is y? = 4x? + 9.

12. 2xyy" = 3y2 +x2, y(1) =2

Solution:

I _ 3 Y
Yy =35 °%

+
Letu = &, y = ux, theny' = u'x + u, the equation become

L~

[—=d@? + 1) = Inlxl + ¢
In(u?> + 1) = Inlx| + ¢
u>+1 = ce™

y2

S +1= ceM

And y(1) = 2, imply that

2
&+ 1=ce
5 = ce!
¢ = 5e!

. . . 2
Therefore the particular solution is i_z +1 = e,

14.y" = £+ Fcos(x?), y(J5) = VT

Solution:

Letu = &, y = ux, theny' = u'x + u, the equation become
ux+u=u+ _x2cous(x2)

u'x = xzcous(xz)

L — xcos(x2)

J.%du = Ixcos(xz)dx

Inlul = sin(x?) + ¢

u = cesin?)

Y= cesint?)

And y(,[5) = /=, imply that
T~ cein(%)

2

J2 = ce!
c=2e!

Therefore the particular solution is 2 = /2 esint*)-1,

16. xy' = y + 4x>cos2(%), y(2) = 0.
Solution:



y' = % +4x*cos?(%)

Letu = &, y = ux, theny' = u'x + x, the equation become
u'x+u = u+4x*cosu

u'x = 4x*cos’u

—_ = 4y

cos2u

secu - u' = 4x3

fseczudu = I4x3dx

tanu = x* + ¢

tan3 = x* +¢

And y(2) = 0, imply that

tand =24 +¢

c =-16.

Therefore the particular solution is tan + = x* — 16.

2. (x—=y)(dx—dy) =0

Solution:

(x —y)dx — (x—y)dy = 0.

Test for exactness, M = (x—y), N = (y — x).

Thus
oM _ -1 = ON
Oy ox *

Now, u(x,y) = .[de +k(y) = j(x —y)dx + k(y) = % —xy + k(y)
And N = g—;f = —x+k'(y), imply that k' (y) =y, k(y) = % +c

. . 2
erefore tne general solution 1s 2 —xy+ > =c.
Therefore th | solution is < — xy + %

4. (e¥ — ye¥)dx + (xe? — e¥)dy = 0

Solution:

Test for exactness, M = e¢¥ — ye*, N = xe? — e*
Thus

oM — y — 6_N

o e —et =5

Now, u(x,y) = Ide +k(y) = I(ey — ye¥)dx + k(y) = xe¥ — ye* + k(y)
And N = g—; = xe¥ —e* + k'(y), imply that k' (y) = 0, k(y) = ¢
Therefore the general solution is xe? — ye* = c.

6. e*(cosydx — sinydy) = 0

Solution:

Test for exactness, M = e*(cosy), N = —e*siny

Thus

%—’;4 = —e*siny = 2,

Now u(x,y) = jde + k(y) = .[(ex cosy)dx + k(y) = e*cosy + k(y)
And N = g—;f = —e*siny + k'(y), imply that k'(y) = 0, k(y) = ¢

Therefore the general solution is e*cosy = c.



8. (2x+l—xy—2)dx+(2y+%—%)dy=0

y y
Solution:
Test for exactness, M = (2x+ § - =5), N = 2y + + - y%)
Thus

a—M:__21_|_—_1—5_N

6y y xz 6x .

Now u(x,y) = jde +k(y) = .[(2)6 + = F)dx+ k() = X2+ 5+ + k()
And N = g—;f =5+ 1 +k'(y), imply that k'(y) = 2y, k(y) = y> +¢
Therefore the general solutionis x + y2 + & + + = c.

10. —2xysin(x?)dx + cos(x?)dy = 0

Solution:

Test for exactness, M = —2xysin(x?), N = cos(x?)
Thus
oM _

_ i 2) — ON
= 2xsin(x?) = S=.

Now u(x,y) = jde + k(y) = I—ny sin(x?)dx + k(y) = ycos(x?) + k(y)
And N = g—; = cos(x2) + k'(y), imply that k' (y) = 0, k(y) = ¢
Therefore the general solution is ycos(x?) + c.



