Solution for Ordinary Differential Equations (1) First Exam
Question one: Circle the letter that represents the correct answer (2 points each).

1. The largest interval on which the following initial value problem has a unique solution is

dy 1 In(z — 2)
2
—_ 1= = 4)=1.5
( e e .
a. (1,5) b. (2,5) c. (2,6) d. (—1,5)
2. A general solution to y’ + Y {, x>0, is
2z y
222 (O 2 C C C
Ly2:i+— b.yQZx——l—— c. y? =222 + — d. y? =322 + —
3 x 3 x x x
dy Yi+1
LI == ith Y(0) =0, then Y (2) =
3 o T M (0) =0, then Y (2)
a. tan(Inb) b. tan(In4) c. tan(ln 2) d. tan(ln 3)
d 2 t+2
4. The differential equation w _swhit=2 can be converted to a homogenous one by
dt  w—t+10
at=x+6w=y—4 b.t=z+6,w=y+4
c.t=x—-6,w=y+4 dt=z—-6w=y—4
5. If (62™y? + e¥)dx + (2z(™+Vy — siny)dy = 0 is an exact, then
a. m=2 b. m=6 c.m=25 d m=1

6. An integrating factor of the following linear equation (22 + 1)y’ + 2xy = tan(2?) is
a. pu(z) = In(1—2?) b. p(x) = In(x2+1) c. p(x) =1—22 d. pu(z) =224+1
Question two : Find a general solution to the following equations (2 points each)

(a) ¥ — a®y = 0 (where « is a positive constant).
Aux.Equ. 2 —a? =0 = r = +a
y(x) = c1™* + cpe™

(b) y" — 14y’ + 49y = 0.
Aux.Equ. 2 — 14r +49 = 0 = r = 7 with multiplicity 2
y(z) = c1™ + coze™

(c) 2y +2y + 5y =0.
—24+/-36
Aux.Equ. W24 4+5=0=> —— ¥ " —

y(x) = c1e7 sin(1.5z) + cae™ 5% cos(1.57)

=5 T 5t

Question three : Consider the following differential equation (7 points)

(3x2y + %+ ye®)dx + (23:3 + 3zy + 2e%)dy = 0 (1)
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(a) Show that equation (1) is non-exact.

M, = 322 4+ 2y + €%, N, = 622 + 3y + 2e” M, # N, so the equation is non-exact
(b) Find an integrating factor of equation (1).

Ny — M,  62?+3y+2e¢" — (3z2+2y+e”) 3z’ +y+e” 1

M 32y + y? + ye* CyBa?+y+er) oy
Lg

py) =l v =y
(c) Find a general solution to equation (1).

Multiply equ. (1) by y, we get

(3222 + 3 + y2e)dx + (223y + 3xy? + 2e%y)dy = 0

the new one is an exact

flz,y) =c, f(z,y) = [ 322y + y* + y?e®)dz = [ (22%y + 3zy® + 2¢%y)dy
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