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Read Me First! (general rules for GHA)
e Don’t write your student ID on this page!
e Take care to staple your homework! (no clips, please)
e Be nice, write neatly, use pen, please!
e This GHA constitutes 5% of the final mark (1 pt = 1%)
e You must deliver it to me until 21.30 pm Jan 27 in my office
or earlier (on the lecture)
e Don’t leave in mailboxes!

1) Ipt Find (a) The general solution to

dy 1+y?
dr 14+ 22

and (b) Solution satisfying y(0) = 1.
2) Ipt 1) 1pt Find (a) The general solution to

M

dy -

__l'y:xe_T

dx
and (b) Solution satisfying y(0) = 0.
3) Ipt Find (a) The general solution to

dy ¢ 1
—~ —ytanx = —————
de 7 y? cos? x

and (b) Solution satisfying y(0) = 1.
4) Ipt Find (a) The general solution to
dy  2xy+y?

der  z2+ a2y
and (b) Solution satisfying y(1) = 1.
5) 1pt Check that this equation
(zy + 1)e™dx + 2%e™dy = 0

is exact and find (a) The general solution to
and (b) Solution satisfying y(1) = 0.

6) (bonus) Ipt Find integrating factor for
ydxr + (Qxy — e_2y)dy =0

and find the general solution.




Solutions

1) Separating variables:
dy dx

T+y? 1+a?

and integrating
(1) arctany = arctanz + C

implies the general solution

T+ a
1—oax

y = tan(arctanz + C) =

where a = tan C' and we used that tanarctan z = x and tan(« + ) formula.
Further, (1) and initial condition yield C' = 7, a = 1 and y = if—g is the solution to
initial problem.

2) This is linear equation; solving homogeneous equation

2

d
y —ay=0 = Y = pdz = logy:%+log6’ — y=2Ce
Yy

22
2

x2 . o« . .
and plugging y = zez into original equation we get

dz 22 22

1 1
—e7 =ge 2z — Z:/&”G—mzd:ﬁz——e—mQ—FC = y=-
dx 2

56
is the general solution.
Using y(0) =0 we find C = 1 and y = —1e~ "= + fe'= is the solution to (b).

3) This is Bernoulli equation; solving linear homogeneous equation

d d
—y—ytanx:() — Y _ tanzde —

dx y
logy = /tanxdm = —logcosz +logC — y =
cosS T
and plugging y = ;= we get
d 3 8.
_Z(COSaj)_1 = z—2 — szz = coszdr = Z_ —sinz + — — z= (3sinx—1—0)%

dx 3 3

which yields the general solution y = (3sinz + )3 (cosx) L.
Then y(0) = 1 yields C = 1 and y = (3sinz + 1)3



4) This is homogeneous equation; picking y = xz we get

dz 2z + 22 dz z 1 dx
:z:dx—l—z 112 :>xd:c 1+zi(+z)z . — z+logz =logx +

which yields that £ +logy = 2logx + C' is the general solution.
Taking 2 = 1,y = 1 we get C = 0 and £ + logy = 2log x is solution to (b).

5) This is exact equation:

0 0
- Y\ — (2 Ty _
9 ((:Uy+1)e ) (x7y + 2x)e ax(

ermy).
Note, that (xy + 1)e®™ =1 as y = 0. Then taking

z Y
U(z,y) = / ldx + / r2e™dy
0 0
with independent x,y we get
Ulz,y) =+ xe™[) 24 = ze™

which gives us the general solution xe®™ = C.
Taking z = 1,y = 0 we get C' =1 and ze™ =1 is a solution to (b).

6) This is not exact equation (check by yoursef!) But dx + 2xdy “needs” factor e?¥ to

become d (a:er) and so y~'e?¥ looks as a factor in question. Multiplying by it we get

d(acer) — @ =0 = ze® +logy =C
Yy

as a general solution.



