Problem 1P

step 1 of 3

The given differential equation is.
=352y
Oy

dy
2 ozo3
dt 7

In order to draw the direction field for given differential equation we will find the

o . S .
value of?y at different points 1.2, for the different values of v,
i

T 0 1 a2 2 3
dy 3 1 0 -1 -3
ot
e o dy
For the equilibrium position o =10
i
1e
A=-Z2y=10
1E
F=-
step 2 of 3

The direction field 15 -
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step 3 of 3

In the direction field each line segment 15 the tangent to the graph of the solution
passing through the point.

. o 3
Mow it 15 clear from the direction field that as ¢ —c0, ¥ — 5

Problem 2P
step 1 of 1

The given differential equation is:

Yy =2y-3
Le

dy

== 2y-3

i

In order to draw the direction field for given differential equation, we will find the

value ofd—y for different values of v,

d
7 0 1 32 |2 3
dy |3 1 0 1 3
dt

e d
For the equilibrium position ?y =10
i

LE.
2y—3=10
LE.
Y=—
Problem 3P

step 1 of 1



The given differential equation is:

¥ =342y
1E.

dy

— =342

ot 7

In order to draw the direction field for given differential equation, we waill find the

value ofj—y for different values of v,
i

v 0 1 -1 =32 | -2 -3 -4
dy |3 5 1 0 -1 -3 -5
i

e d
For the equilibrium position ?y =10
i

1e
At+zy=10
1E
-3
-

The direction field 15 -

Problem 4P

step 1 of 1



The given differential equation is:

y=-l-zy
1E.

dy

2 =-1-2

it d

In order to draw the direction field for given differential equation, we waill find the

value ofd—y for different values of v,

et
T 0 1 2 -1 -1 -2
dy -1 -3 -3 0 1 3
ot
For the equilibrium position f;_,lf =10
i
1e
-1-2y=10
1E
y=-1i2

The direction field 15: -

Problem 5P

step 1 of 1



The given differential equation is:

y=14+2y
1E.

dy

— =142

ot 7

In order to draw the direction field for given differential equation, we waill find the

value ofd—y for different values of v,

d
y 1 0 2 -1 2
ERE 1 0 1 3
dt

For the equilibrium position j—y =1
i
1E
1+2y=10
1e
-1

.}’=E

The direction field 15: -

Problem 6P
step 1 of 1

The given differential equation is:

¥=y+2
1E.

dy

— =y+2

ot 7

In order to draw the direction field for given differential equation, we will find the

value ofj—y for different values of v,
£

Problem 7P

step 1 of 1



. : . )
We need to construct a differential equation of the form aTy =ay+b.
i
For which all the solution approach v =3 as t approaches oo

since all the solutions approach v = 3, therefore the equilibrium solution 13
¥ =3
When all the zolutions approach a particular value, we know that the solutions
below the equilibrium solution increase with time and those abowe 1t decrease
with time and all other solutions approach the equilibrium selution as t becomes
large.

Problem 8P

step 1 of 1

. : . )
We need to construct a differential equation of the form aTy =aqy+h
i
For which all the solution approach v = 2/3 as t approaches oo

since all the solutions approach v = 273, therefore the equilibrium solution
12 =23,
HNow we know when all the solutions approach the equilibriuim solution, the
solutions below the equilibrium selution increase with time and those abowe 1t
decrease with time and all other solutions approach the equilibrium selution as t
becomes large.

Problem 9P

step 1 of 1

. : . )
We need to construct a differential equation of the form & _ av +b

i
For which all other selution diverge from v =2 as t approaches oo

since all the solutions diverge v = 2, therefore the equilibrium solution iz
v=2
*Tow we know when all the solutions diverge from the equilibrium solution, the

solutions abowe the equilibrium selution increase with time and those below it
decrease with time.

Problem 10P
Step—by—-step solution

step 1 of 1

Consider the statement: “All other solutions diverge from 3”.



dy
—=ay+b

Construct a differential equation of the form, f , for which all other solutions
|
-'!.'=_
diverge from 3as Irapproaches to W
| |
-'!.'=_ -'!.'=_
All other solutions diverge from 3, means that the equilibrium solution is 3.

When the other solutions diverge from equilibrium solution, the solutions above the
equilibrium solution increase and the solutions below decrease with time

oy
—_ [}
That means, when dt , the solution curves decrease with time.
For this particular sum,
3y-1<0
v <l

I
Vo=
3

And, when dt , the solution curves increase with time.

3p=1=0
Jv=1
1

Y-
3

|

-'! r -_——
So, at 3, the equilibrium solution separates the solution curves which are increasing and
decreasing.

Problem 11P
step 1 of 1

The given differential equation is:

y'=y(4-y)

1E d—yzylzdl—y:l
o dt
To find equilibrium solution(s),
Put .:1‘_}:= 0

ot
1e _j:[-’-’l—y) =
e, y=0,4

Thus v=0,4 are the equilibrium zolutions.

Problem 12P



step 1 of 1

222-1.1-12F

The given differential equation iz
¥ ==y(5-y]
dy

S
1Le " _}f( y)

To find equilibrium solution(s)
Put d—y =10
ot
1E —y(ﬁ—y) =
1e. y=025
Thus the equilibrium solutions are =05

In order to draw direction field for the given differential equation, we will find the value

ofd—y for different values of v.

cti
v -2 -1 Y 1 z 3|4 5 & |7
ay 14 & (J -4 -6 -5 -4 |0 & 14
213

The direction field 13: -
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HNow clearly from the direction field as t tends to infinity, v diverges from 5 1f
initial value 1z greater than 5 and v approaches to zero if mnitial value 15 less than 5

Problem 13P
step 1 of 1

The given differential equation iz

y=y
1E

dy .

a7
To find equilibrium posttion {5)
Fut

Y _g

ot
1E

¥ =0
1e

y=010

Problem 14P
step 1 of 1

The given differential equation i3
. 2
y'=yly-2]
. dy 2
18, —= -2
=y

To find equilibrium posttion {5)

Fut d_y:[]

et
1E yliy—?)z =10
1E.

»=0,272

Problem 15P



Step—-by—-step solution
step 1 of 1

Consider the following direction field:

4y
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Problem 16P

step 1 of 1

The direction field of fig 1.1.6 indicates that it has an equilibrium solution for
v=2 and v diverges to 2 asf —o0. Therefore the differential equation

(c)y’ = v — 2 corresponds to the given direction field.

Problem 17P

step 1 of 1

The direction field of fig 1.1.7 indicates that 1t has an equilibrium solution for
v=-2 and v converges to -2 asf — o0, Therefore the differential equation

(g)y' =—2— ycoorresponds to the given direction field.



Problem 18P
step 1 of 1

The direction field of fig 1.1.8 indicates that it has an equilibrium solution for
y=-2 and v diverges from -2 as ¢ — o0, Therefore the differential equation

(b)y' = 2+ ycorresponds to the given direction field

Problem 19P
step 1 of 1

The direction field of fig 1.1.% indicates that 1t has two equilibrium solutions for
v=0and y =3 Also it indicates that » — 31t initial value 13 positive and ¥

diverges from zero if initial wvalue 12 negative. Therefore the differential equation
(}z)y' = y(E—y) corresponds to the given direction field.

Problem 20P

step 1 of 2

The direction field of fig 1.1.10 indicates that 1t has two equilibrium solutions
for y=0and y = 3. Also it indicates that v approaches zero if initial value
15 less than 3 and diverges from 3 1f initial value 1s greater than 3.

Therefore the differential equation (e))’ = y( ¥ —3) corresponds to

the given direction field.

step 2 of 2



Figure 1.1.10 - (&)
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Problem 21P

step 1 of 1

Lzsume that the amount of chemical 15 donated by . Then the rate of change of

chemical in the pond 13 f which 1z equal to the rate of chermical flowing inside
i

the pond minus the rate of chemical flowing out of the pond 1e. the rate of change
of chemical

ah .
i Eate in — rate out.
beid

The rate which the chemical flowing 1n 15 300 = 0.01 gihr
And the rate which chemical leaves the pond 15 (300/1000000% = q gihr.

Problem 22P

Step—-by—-step solution

step 1 of 1

Consider the data:

area.

A spherical raindrop evaporates at a rate proportional to its surface

Here write a differential equation for the volume of the raindrop as a function of time.

¥
Assume that ¥ denotes the volume of the spherical raindrop and ¥be its radius. Then the

i
surface area of the raindrop is given by 4ﬂ”-.



And its volume is

Problem 23P

step 1 of 1

4,
=2
3

Agsume that the temperature of the body denoted by u

Then the rate of change of temp erature 15 given by f

It 15 given that by Newton's law of cooling the rate of change of temperature 15
proportional to the difference between temperature of body and temperature of its
surroundings. Let itbe Tie

—au—-r
ofE
efu
O — =—klu-T
r = (u—T)

where k 13 the constant of proportionality, and it 15 taken negative because the
body 12 cooling down and so its temperature 12 decreasing

Problem 24P

step 1 of 1

Aszsume that q 15 the amount of drug present in the bloodstream at any time.

Then rate of change of drug in the body iz j_r:}
i

& o : L
New 22 = amount of drug entering in body — amount of drug leaving (which 1z

it

not absorbed),

MNow amount of drug entering body 1s

Semg { i x 100cws | br

Amount of drug leaving = 0.4 = q mg/hr

Problem 25P

Step—-by—-step solution

step 1 of 1



Assume that ¥Yis the velocity of the mass ™, which is slowly falling.
Then according to Newton’ s second law, the force exerted on the body is the product
mass and acceleration.

That means

F=ma

dv . . dv
=m— | Since acceleration, g = —

dlt dt

w=m

This force is equal to the sum of weight of the body { g}and the drag force which is due
to air resistance. But the drag force always acts in the opposite direction of the motion, so
it is taken negative. Now it is given that the drag force is proportional to square of

B
velocity. Then drag force is'_k" , where ka‘constant of proportionality called drag
coefficient is

Therefore, the force is sum of weight of the body and the drag force.

dv 3
m— = mg — kv
That 1is f , here j”gis the weight of the body

Problem 26P

Step—-by—-step solution
step 1 of 1

Consider the differential equation.
y==-2+t-y
Rewrite the given differential equation as follows:

dy

—J=—2+!—}-‘

dx

To sketch the direction field of the given differential equation, take some coordinate points

(r,»)

on the Ir-1’—plane to draw some tangent line in the direction field.

Problem 27P
Step—-by—-step solution
step 1 of 1

Consider the differential equation

dy
clf

=te ™ -2y

Sketch the differential equation using mat lab.



y'=texp(-2t)-2y
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Cursor position: (59.38, 5.15)

From the graph, the curves represent the solutions of this differential equation for
different values to the arbitrary constants in the solution. From the direction field it is

as t — o the solutions y(r)of the differential equation tends to zero
observed that ’ .

From the graph at =0 the initial value of y can take any value so the behavior of y does
not depend on this initial value of t.

Problem 28P
Step—by—-step solution
step 1 of 1

Consider the following differential equation:
V=e'+y

The objective is to draw a direction field for the given differential equation and determine

the behavior of g as {—>%

Rewrite the given differential equation as follows:

To sketch the direction field of the given differential equation, take some coordinate points

()

on the 0 -plane to draw some tangent line in the direction field.



Problem 29P

Step—-by—-step solution

step 1 of 1

Consider the differential equation,

t+2y.

V=

The object is to sketch the direction field and determine the behaviour of r}:las"'__-:'"':"‘_“.

Use maple software commands to sketch the direction field of the differential equation.

Maple Input Commands: with(DEtools);

Maple output:

> with{ DEtools);

t+2xy () ;

diff(y(t), t

Maple input command: ode:

Maple output:

t+ 2%y

s ode = diff (v(t),t)

F+2y

< 3(0)

-5..5)

-5..5,v

Maple input command: DEplot(ode,y(t),t

Maple output:

-5.5,y=-5.5)

s DEploi{ode, y(t), t

The direction filed plot of the differential equation is shown below:
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Problem 30P

Step—-by—-step solution
step 1 of 1

Consider the following differential equation:
V' =3sint+1+y

Rewrite the given differential equation as follows:

£=35inr+1+_v

i

Sketch the direction field of the given differential equation; take some coordinate points

I',. N ]
[ }} on the lr-1'*plane to draw some tangent line in the direction field

Problem 31P

Step—by—-step solution
step 1 of 1

Consider the differential equation.
a
y=2t-1-y°
Rewrite the given differential equation as follows:

dy

=2f-1-y°
i

To sketch the direction field of the given differential equation, take some coordinate points

()

v

on the ~ -plane to draw some tangent line in the direction field.

Problem 32P

Step—-by—-step solution
step 1 of 1

10923-1. 1-32P RID: 1411 14/01/2016

Consider the differential equation,

s_(2ry)

’ 2y

Need to draw a direction field by using maple software.

Use maple software to draw the direction field as follows:



Maple input command: with(DEtools)

Maple output:

s with| DEtools )

Maple input command: ode:=diff(y(t), t)=—(2%t+y)/ (2%y)
Maple output:

s ode = diff (y(1),8) == (2%t + ¥)/(2*y)

e = %_11:] = -?I EI: Y

Maple input command: DEplot(ode, y(t), t==5..5,y=-5..5);

Maple output:

s DEplot|ode, v(t), t==5 .5, y=-5.5);

T e e e e M M N Y N N
T T e [ T T Ny N T N Y N
P T Y
e | T U L T Y
J TS O N N N N NN
P A o R R T R Y
7 e N NN N N Y Y
PP 0 777 7= Ny
I B A N T A T T
REREREEEE N
TR YV A VY T ET T ET
I Y AV AT I B
[ T R A N T e S AT A A i
VNN N NN NN SN ]
L R N R  aa
R a4
Yeoh N N NN N N T e e S T
NN N NN N N N R s e T
T T T T T e e I I
T A T e et ey

T .
Use this direction field to analyse how the solution'}( }of the DE

. —{23‘+}=]

V=
2}? will behave as

¥ = =
"_}‘:'D, depending on the initial Condition'{ ) _}"n. If .I",,],_U’ then as'r_}m, the solution

1,
}.(f}_}ﬂ. If 'r"]':u, then'}'{;}_}ﬂ, and if .I",,],{U’ then
As? =% then the behaviour of y(r}is tends to zero.
—(2t+y)

Vectors in the direction field point upward if

2+y<0_ =0 2r+

or when

2y
y= r;]Iand-]’hr::[".

=0

y{f}—}{].

, which occurs in two cases when



—(2r+y}{ﬂ
2y

Since the vectors point downward if , which occurs when both

2+y>0_ ,v=>0

The solution curves are looks like a spiral centred at the origin.

The solution curve of the differential equation is shown below:

].r

Problem 33P
Step—-by—-step solution
step 1 of 1

Consider the differential equation:

Use MAPLE commands to sketch the direction field of the differential equation.
Maple Input Commands:

> with(DEtools):

> ode:=diff(y(t),t) = (y 3/6)-y-(t 2/3);

>DEplot (ode, y(t), t=-3..6, y==5..5) ;

Maple output:
s with( DEtools) :
s ode == diff(y(t),t) = (y"*3/6)-y-(1"2/3);

3 I 2
e &
' 3

ode = %j-‘ff} = ?l_u

s DEplot(ode, (1), t==-5 .5, y=-5.5);
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