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Section 2.4

Exercise 1
Classify the equation as separable, linear, exact, or none of these. Notice that some equations may have

more than one classification.

(z%y + * cos(v)) dz — 2 dy = 0
M(x,y) = v’y + 2" cos(x) N(wz,y) = —2°
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Not an exact equation.
(z%y + 2 cos(r)) dv — 2 dy = 0
2% dy = (2*y + 2 cos(7)) dx
dy 2%y + 2 cos(z)

dz 3
vy x cos(x)
dx =z
Linear.
Exercise 3

(Classify the equation as separable, linear, exact, or none of these. Notice that some equations may have

more than one classification.

V=2y—y*der+azdy=0
M(z,y) =+ -2y —y*> N(v,y)==z
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Not an exact equation.

vV=2y—y?*der+zdy=0

Separable.



Exercise 5

(Classify the equation as separable, linear, exact, or none of these. Notice that some equations may have
more than one classification.

zy de+ dy =0
M(z,y) =2y N(z,y) =1

oM ON 0
—_— = gj —_—
dy or
oM  ON
dy ox
Not an exact equation.
rzyde+ dy=0
1
rdr=——dy
Y

Separable.

Exercise 7

Classify the equation as separable, linear, exact, or none of these. Notice that some equations may have
more than one classification.

[2:16 +y cos(xy)] do + {x cos(zy) — Qy} dy =0

M(z,y) =2z +ycos(xy) N(z,y) = zcos(zy) — 2y
oM ON

oy cos(zy) — xy sin(xy) e cos(zy) — xy sin(zy)
oM ON
dy  Ox

This is an exact equation. Not linear or separable.

Exercise 9
Determine whether the equation is exact. If it is, then solve it.

(2vy +3)dz+ (2> —1) dy =0
M(z,y) =22y +3 N(z,y)=2>—1
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dy T or v
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This is an exact equation.
fla) = [ Ma) do+ by
= /(2my +3) dz + h(y)
= 2%y + 2z + h(y)
0
) = Ne)

oy =
W(y) = -1
hy)=-y+c

flr,y)=2’y+2zr—y—c

Exercise 11

Determine whether the equation is exact. If it is, then solve it.
—2/3
(e”sin(y) — 3z%) da + (e” cos(y) + 3 )dy =0

—2/3

M(x,y) = e”sin(y) — 32> N(z,y) = e* cos(y) + 3
oM ON
* cos(y) = ¢” cos(y)

8—y:e COS a—y
OM 0N
dy  Ox

This is an exact equation.
fla) = [ Ma) do+ by
= /(ex sin(y) — 32%) dz + h(y)
= e"sin(y) — 2° + h(y)

8_f =e”cos(y) + W' (y) = N(z,y)

dy
—2/3
y
W(y) =
(y) 3
1. 1.
h(y) = —ggw te=—gyite

1
f(r,y) = e sin(y) — o — Sy’ +c

Exercise 13
Determine whether the equation is exact. If it is, then solve it.
ely—t)dt+ (1+e€)dy=0
M(t,y)=c'(y—t) N(t,y)=1+¢
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This is exactly an equation.

fty) = /M(x, y) dt + h(y)
- / (e'(y — 1)) dt + h(y)

= /(yet —te') dt + h(y)
=ye' —te' +e" + h(y)

9 — et 4 H(y) = Nt,y)
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Exercise 15
Determine whether the equation is exact. If it is, then solve it.
cos@ dr — (rsinf —e’) dd =0
M(r,0) = cos® N(r,0) = —rsinf+ ¢’
oM N
%:—Sine E:—Sinﬁ

This be an exact equation.

F(r,0) = / M(r,0) dr + h(0)

= /cos@ dr + h(0)
=rcosf + h(0)
% = —rsinf + h'(f) = N(r,0)
n(0) = ¢’
h(f) = ¢’

f(r,0) = rcosf + ¢°

Exercise 21

Solve the initial value problem given y(1) = 7.
1
(= +2¢°7) do + (2y2® — cos(y)) dy =0
T

1
M(z,y) = = +2y*x N(z,y) = 2y2® — cos(y)

oM ON
— =4 — =4
dy Y or Y



This is an equation of the exact variety.
flag) = [ Ma.y) do+hiy)

= /(% + 2y%x) dx + h(y)
= In(x) + y*2* + h(y)
of
dy
h'(y) = — cos(y)
h(y) = —sin(y) + k
flz,y) =k =1In(z) + y*z* —sin(y) + ¢

=227y + I'(y) = N(z,v)

2

=In(1) + 7*1? —sin(7) =7
7 = In(z) + y*2* — sin(y)
Exercise 23
Solve the initial value problem given y(0) = —1.
(e'y + te'y) dt + (te' +2) dy =0
1+t 1
e(l+?) dt = —= dy
tel + 2 Yy

e'(1+1) 1
—~dt= | ——d
/ tet + 2 / Y Y

In(te’ +2) = —In(y) +c¢

tet+2:1ec
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Exercise 24

Solve the initial value prolem given z(1) = 1.

(e'z+1)dt+ (e —1) dz =0

M(t,x)=¢x+1 N(t,x)=¢" —1
oM, ON |
or 0 ot ¢



This is an exact equation.
f(t,z) = /M(t,x) dt + h(x)
_ /(et:v +1) dt + h(z)

=ze' +t + h(x)

% =e +h(z)=N(tz)
B (z) = -1
h(z)=—z+c

flt,x)=k=xe"+t—x
k=1le'+1—-1=¢

e=zxel +t—x

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



