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Exercise 1

Show that ¢(x) = z? is an explicit solution to

dy
— =2
e Y
on the interval (—oo, 00).
¢(r) = 2*
¢ (z) = 2x
dy
9
e Y
v(22) = 2(2%)
20% = 217

Show that ¢(x) = e” — x is an explicit solution to

dy

2 2x T 2
1 Yy € ( )

on the interval (—o0, 00).

¢(r) =e" —x
¢'(x) =€ =1
dy
+y*=e* +(1-22)e" + 2% -1
dx
ex—l—l—(x z)? = e + (1—22)e" + 2% -1
e® — 14 (e** —2ze” +27%) =e* + (1 — 2x)e” + 2% — 1
2 4 e" — 2pe” + 2° 1—e2x+(1—2x)e +2* -1
¥ 4+ (1 —-2x)e" + 22 —1=e*4 (1 — 2x)e" + 2> — 1

Show that ¢(x) = z? — z~! is an explicit solution to

d?y
2
=2
da? Y
on the interval (0, co).
1
— 2 _
o) =a? 1
¢ (r) =21 + 272
2
¢'(z) =2 - s
d?y
2
=2
Y Y
2
22— ) =2(2*— -
22— 2) =20 )
22 — g = 22° — g
x x



Exercise 2

Show that y? + 2 — 3 = 0 is an implicit solution to % = ;—yl on the interval (—oo, 3).
2 _
y+rx—-3=0
dy
20— +1=0
- *
dy
2y~ = 1
Y dx
dy -1
de 2y

Show that zy® — xy?sin(z) = 1 is an implicit solution to

dy (x cos(z) + sin(x) — 1)y
dz 3(z — xsin(x))

on the interval (0, ).

xy® — 21’ sin(z) = 1

d d . d, .
E(ﬂﬁys) - E(l‘yg) sin(z) + xysa(sm(x)) =0
(1-— sin(x))Td(xyi)’) — a2y’ cos(z) =0
x
(1— sin(x))(3xy2% + ) — 2y® cos(x) = 0
x
3xy2% + 3 — 3xy? sin(x)% —y*sin(x) — zy® cos(x) = 0
d d
3xy2Ti — 3xy? sin(a:)Tz = 29 cos(x) + y®sin(z) — ¢?
d
TiBy?(:v — zsin(x)) = (z cos(x) + sin(z) — 1)y?
dy _ (zcos(z) +sin(z) — 1)y?
do 3y?(x — zsin(x))
dy _ (wcos(z) +sin(x) — 1)y
dr 3(x — xsin(x))

Exercise 3
Determine whether the given function is a solution to the given differential equation.

2 d2?J

_ 2
dx2+y7x 2

y =sin(z) +x



% = cos(x) + 2x
x

2

sz = —sin(z) + 2
d2
dxz +y= )

(—sin(z) + 2) + (sin(x) + 2?) = 2% + 2
P+ 2=212"+2

Exercise 6

Determine whether the given function is a solution to the given differential equation.

d
x = cos(t) L= sin(2t)

dt
x = cos(2t)
% = —2sin(2t)
% + tr = sin(2t)

—25sin(2t) + t(cos(2t)) = sin(2t)
t cos(2t) = 3sin(2t)

No solution.

Exercise 7

Determine whether the given function is a solution to the given differential equation.

d’y  dy
— 2r —x g 2 — O
y=¢ se dz? dz y
Y= e2m . 36 x
dy 2 -
— =2e** 4+ 37"
1 e +
d2y 2x —x
i 4e 3
dz? dz
(4e** — 3e™") — (2e* + 3e™*) — 2(e* — 37 ") =
0=0

Exercise 8
Determine whether the given function is a solution to the given differential equation.

y=3sin(2x) +e* y" +4y=5e"

4



y = 3sin(2z) +e7°
y = 6cos(2z) —e "
y" = —12sin(2x) + e~
Y’ + 4y =b5e™"
(—12sin(2x) + ™) + 4(3sin(2z) + %) = 5e™

e ™ =he™”*

Exercise 9

Determine whether the given relation is an implicit solution to the given differential equation. Assume
that the relationship does define y implicitly as a function of  and use implicit differentiation.

d
2yt =4 < _Z
de gy
x2+y2:4
d
2x+2y—y:0
dx
dy
oy =—_9
da:y *
dy -z
dz gy

Not a solution.

Exercise 10

Determine whether the given relation is an implicit solution to the given differential equation. Assume
that the relationship does define y implicitly as a function of  and use implicit differentiation.
dy 2y

—1 =224+ 1 2=
y=—In(y) =2"+1 — S 1

dy Ayl
de dxy
dy 1
—(1—-=-)=2
T y) x
dy
—(y—1)=2
W 1) =2z
Ay _ 2y
de  y—1

Exercise 11

Determine whether the given relation is an implicit solution to the given differential equation. Assume
that the relationship does define y implicitly as a function of  and use implicit differentiation.
dy e ™ —y

eV4y=o0-1 L =—2=2
Y dr e w4z



eV +y=x—-1

d dy
Ty — 1
© dx< )+ dz
dy dy
TY (I — 1
e dz )+ dz
d
1 xe‘vy—I—yexy—l—Ti:l
d
Ti(l + xe™) =1 — ye™
dy 1—ye™
de 1+ zew

Not a solution.

Exercise 17

Show that ¢(z) = Ce3® + 1 is a solution to % — 3y = —3 for any choice of the constant C'. Thus, Ce?* 41
is a one-parameter family of solutions to the differential equation. Graph several of the solution curves
using the same coordinate axes.

o(z) = Ce® + 1

¢ (1) = 3Ce>
d

Tz 3y =-3

30e* —3(Ce® +1) = -3

—3=-3

106 y=Ce"™ +1
3!
6l
4l
9l
1 2 3 4 5



Exercise 19

Show that the equation (-3£)2 + y2 + 4 = 0 has no (real-valued) solution.

dy ., 2
— 4:
(dm) +y° 4+ 0

dy

i +vV-y>—4

T

% =+vV-1y2+4
T

% =+£Vy?+ 4
T

Solutions are imaginary.

Exercise 22

Verify that the function ¢(z) = c1e” + cye™>* is a solution to the linear equation

d*y  dy
—= —2y=0
dz? + dz Y
for any choice of the constants ¢; and cs.
¢<l’) = Clez -+ 026_2x
¢ (1) = c1e” — 2cpe™ >
¢" (1) = c16” + dege™
d*y  dy
—= 4+ = —2y=0
dx? * dx y
(cle’” + 4028_21> + (016:6 - 2028_21> — 2(01637 + 026_21> =0

0=0
Determine ¢; and ¢y so that each of the following initial conditions is satisfied.

y(0)=2 y'(0)=1

y(0) = c1e” + cpe” = 2
cL+c =2
Y (0) = c1e” — 2c9¢” = 1
c1—2¢cy =1
(2—c) —2c0=1

y(1) =cre+ce? =1
Y (1) = cre — 2ce2 = 0

362 =1
e? 2
Co=— (1=—
T3 N 3e

If you have any questions, comments, or concerns, please contact me at alvin@Qomgimanerd.tech



