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Key to symbols in this book

QThis symbol means that you want to discuss a point with your teacher. If you are working on

your own there are answers in the back of the book. It is important, however, that you have a
go at answering the questions before looking up theanswers if you are to understand the
mathematics fully.

AThis is a warning sign. It is used where a common mistake, misunderstanding ortricky point is
being described.
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Ordinary Differential Equation

Sherlock Holmes: ‘Now the skillful workman is very careful indeed
... He will have nothing but the tools which may help him in doing
his work, but of these he has a large assortment, and all in the most
perfect order.’
A. Conan Doyle

By the end of this chapter you should be able to:

Familiarize with and classify the Differential Equation
Explain the form of the Differential Equation
Solve the First Order Differential Equation by using method of:
(a) Direct integration
(b) Variable Separable
(c)  Substitution y=vx (Homogenous Equations)
(d) Integrating Factor (for Linear Equations)
Solve the Second Order Differential Equation if the auxiliary equations have:
(a) Real and Different Roots where b? > 4ac
(b) Real and Equal Roots where b? = 4ac
(c) Imaginary Roots where b? < 4ac

< Solve Particular Solution of First and Second Order Differential Equation
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1.0 INTRODUCTION

QAn equation that contains a derivative (or derivatives) of an unknown function is called a

differential equation. It is said to be an ordinary differential equation if all derivatives are

with respect to a single independent variable, such as

dy d?y d"y
dx ' dx? ' 7

The differential equation is said to be partial if there are derivatives with respect to two or
more independent variables, such as

ou  ou A%

ox' ox? oxdy'

1.1 FAMILIARIZE WITH AND CLASSIFY
DIFFERENTIAL EQUATIONS

Basic Definition of the Differential Equation

A Differential Equation is any equation which contains derivatives, either ordinary

derivatives or partial derivatives.

Order
The order of a differential equation is the highest order of the derivative present in

the differential equation.

Example of first order > 8ig_i+ 3y =6x

| X:
id2v)

Example of second order > :d_Y.+ Gﬂ +9y =—2e*
rdx? 1 dx
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Degree

The degree of a differential equation is the highest power of the highest derivatives which

occurs in the Differential Equation

1
Example of first order dy and first degree (yj > 8ﬂ +3y =6X%

dx dx dx
2 2. \3
y d7y a2y’ . d
Example of second order and third degree >[92y 9y =—2e*
p dx? g dx? (dxz] +6dx+9y e
EXAMPLE 1 State the dependent variable, independent variable, order, and degree

of the Differential Equation below:

ey . (dy)
0 [d_YJ y(d_q

2 2
i 9 y+2x(ﬂj =X
dx? dx

(i) S = (i)

SOLUTION

ey . (dy)
0 (d_q y[d_q

The dependent variable is Y and independent variable is X.

This DE has order 3 (the highest derivative appearing is the third derivative)

and degree 2 (the power of the highest derivative is 2.)

3|Page



2 2
(ii) M+2x(ﬂj =X
dx? dx

The dependent variable is Y and independent variable is X.

This DE has order 2 (the highest derivative appearing is the second derivative)

and degree 1 (the power of the highest derivative is 1.)

(i) S = (i)

The dependent variable is t and independent variable is S.
This DE has order 1 (the highest derivative appearing is the first derivative)

degree 1 (the power of the highest derivative is 1.)

1.2 FORM OF DIFFERENTIAL EQUATION

Differential Equation can occur when arbitrary constant are eliminated from the given

function. They follow the rule below:

1%t order Differential Equation is derived from a function having 1 arbitrary constant.

2" order Differential Equation is derived from a function having 2 arbitrary constants.

Therefore, an n-th order Differential Equation is derived from a function having ‘n’

arbitrary constants.
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EXAMPLE 2 Form the differential equation, where A, B, C and D are arbitrary constants:

(i) y=ne>
(ii) y = Ax? +3Bx

(iii) y=Ccosx+ Dsin x

SOLUTION
(i) y=Ae (1)
. Differentiate the equation, dy _ A e (2)
dx
. Rearrange (2) so that, e — ldy (3)
3 dx

. Then substitute (3) into (1), 1ldy

y = -7

3dx

15t order, 15t degree

*Note: Function has 1 arbitrary constant, differentiate 1 time to eliminate the arbitrary constant
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(i)

y = Ax*

Differentiate the equation (1),

And again differentiate (2),

Rearrange (2) so that,

Rearrange (3) so that,

Then substitute (4) and (5) into (1),

(1)
W _ Saxi3B e (2)
X
d?y _ op e (3)
dx?
.................... (4)
3B = ﬂ—ZAX
dx
1d%y (5)
- 2.dx?

2 2 2
_ xdy dy .d7y
2 dx? dx dx?
2 2
__xd yﬁ(ﬂ
2 dx? dx

2" order, 1t degree

*Note: Function has 2 arbitrary constant, differentiate 2 times to eliminate the

arbitrary constant
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(iii)  y=Ccosx+ Dsin x

Differentiate the equation (1),
And again differentiate (2),

Rearrange (3) so that,

Then substitute (1) into (4),

% L Csin x4+ Deosx e (2)
X
2
z 2/ L CCosX— Dsin x| e (3)
X
e — (4)
(; Z = —(Ccosx+ Dsin x)
X
d2
L=
d?y
y = dx?

2" order, 1t degree

*Note: Function has 2 arbitrary constant, differentiate 2 times to eliminate the arbitrary

constant
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TEST YOURSELF

Form a differential equation for each of the following functions:

a. y=Ax®+x*

b. y=Ax*+7x—-9
c. Yy=Ax?—-—Bx+X

CHECK YOUR
ANSWER

a xﬂ = 3y+x*
dx

b. xﬂ=4y—21x+36

dx

c. x2 d’y dy
= — 2 4x2>
y 2 dx*  dx

d.

y = Acos (3x+B)

y=Ax+E
X

y = Ae

3x

— 6Be3*
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1.3 SOLUTION OF FIRST ORDER DIFFERENTIAL
EQUATION

A solution of an ordinary differential equation is a function that satisfies differential
equation, which makes the equation true (left-hand side equal to right-hand side) by
manipulate the equation so as to eliminate all the derivatives and leave a relationship

between Y and X.

There are four methods to solve the differential equation

Method 1 Method 2 Method 3 Method 4

Direct Integration Variable Separable Substitution of y=vx Integration Factor

1.3.1 DIRECT INTEGRATION

If the equation can be arranged in the form of dy = f(x) dx, then the equation can

be solved by simple integration, where

_[dy =J. f(x)dx
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EXAMPLE 3 Solve the following differential equation:

(i) ﬂ=3x2—6x+5 (iv) dy %
dx —=X —€
dx
(ii) 2y = sin5x (v) xﬂ %’ 4+9%—3
dx
(iii) Lo (vi) ye ™ +e® =0
dx
SOLUTION
(i) Y _ 352 _6x+5
dx
L] Rearrange equation, dy = 3x? —6x+5-dx

e Integrate both sides, _[dy = _[(3)(2 —6x+ 5)' dx

2+1 1+1
y = 3X3 —6X2 +5x+c = x®-3x*+5

(i) 2y’ =sin5x

e Rearrange equation, ay = sinS5x
dx

1
dy = > sin5x.dx

e Integrate both sides, 1
dy = Esme. dx
1 cos5x cos5x
=3 t+c= — +c
2 5 10
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11 — _5x=0
(iii) ;

X
. Rearrange equation,
. Integrate both sides,
oo dy o g
(iv) Y _x2 g
dx

Rearrange equation

Integrate both sides,

dy
E = b5x
dy = b5x-dx

[dy = [5x-dx

5x1+1 5x2
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e Rearrange and simplify

equation,

e Integrate both sides,

(vi)  ye™+e* =0

. Rearrange and simplify
equation,
. Integrate both sides,

240,
dy = x+ix3-dx =x+2—%-dx
fd - f( +2 3) d
y = x L) ax
X1+1 2x0+1
y = > + 1 —3ln|x|+c¢
x2
= 7+2x—3ln|x|+c
Law of Exponent:
e 2x~(-x) _ eSx
dy _
Dexye2x /= 0
dx
_82x
dy = p= dx
— e3x-dx
3X
J'dy = I—e -dx
_adx
y = +C
3

Please click link below to refer example 3(i) video solution
https://www.youtube.com/watch?v=fWTr8lYJuaQ
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https://www.youtube.com/watch?v=fWTr8IYJuaQ

1.3.2 VARIABLE SEPARABLE

Y fgly) =t

If the given equation is in form dx or dx g(y) and can

’

be expressed and reduced as shown below,

%=f(><)-g(y) ‘ ?> ( ﬁy)-dyﬂ(X)-dx ‘

dy  f(x) ) ( “dv = f(x)-dx |
&1 :.> a(y)-dy = £(x)-d

vy A vy

where variable X appears on one side (right-side) and variable y appears on the
other side (left-side), such a differential equation is called a separable differential

equation, where

jﬁ-dy:j‘f(x)-dx or ‘ [a(y)-dy= f(x)-dx

Q How to separate the variables correctly? You need to know the proper way to transit the
variable expression correctly.
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EXAMPLE 4

d

Solve the following differential equation —y

dx

2X
y+1

gly)=y+1 £(x)=2x

SOLUTION

~N

e Separate the expression of X and y,

y+1l-dy = 2x-dx

e Integrate both sides,

I(y+1).dy = _[2x-dx

) 2
2
y?+y = x*+cC

EXAMPLE 5 dy
Solve the following differential equation d_ = (1+ X)(1+ y)
X

SOLUTION
e Separate the expression of X and y, 1
——-dy = 1+x-dx
l+y
e Integrate both sides, 1 dy J-(l X) dx
—_ = + .
l+y
2
SoIfl+yl = x+—+c¢
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EXAMPLE 6 Solve the following differential equation d—y =Xy—-Y.

SOLUTION

e Separate the expression of X and vy,

e Integrate both sides,

EXAMPLE 7

SOLUTION

e Separate the expression of X and y,

e Integrate both sides,

X

L nly| = X _xic
2

Solve the following differential equation d_y =2x3.e ¥,

X

e? .dy = 2x°-dx

_[ezy dy = j2x3 -dx

e  2x*

Tt
eZy X4
— = —+¢C
2 2
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EXAMPLE 8

y2 _ Xy2

Solve the following differential equation — =

dx  x*y+x*
SOLUTION
Separate the expression of X and Yy, dy yz(l—x)
dx  x*(y+1)
ytl-dy _ 1_2X~dx
Yy X

y 1 1 x
7+—2 dy = X_Z_F

Integrate both sides,

—
|
+
<
N
N—
(o8
<
Il
—
VD
=<
&
|
I
N—
o
>

In|y|+31—_1 == -hijx+c
In|y| - 1. ——In|x +c
y X

*Note that, j%dy = In[y| butif I%-dy # |n\y2\

1 i 21 1 1
Therefore J.F-dy = jy Z.dy = _y2+1 = {—1 = —

Please click link below to refer example 4 &8 video solution
https://www.youtube.com/watch?v=8P8i2A6GZ6Y
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https://www.youtube.com/watch?v=8P8i2A6GZ6Y

d
EXANEEED Solve the following differential equation —y =,

dx

SOLUTION

e Separate the expression of X and vy,

e Integrate both sides,
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1.3.3 SUBSTITUTION Y=VX
d

y
— = f (X1 y);
For any ordinary differential equation of dx if f (X’ y): f(/IX, ﬂ“y)’ where A is the real

number, the equation is called a homogeneous differential equation. This is determined by the fact that the
total degree in X and y for each of the terms involved is the same.

dy _ x+3y
Example: dx 2X

Condition of the equation:

(i) Total degree is 1 for X termand Y term > Homogeneous DE
(i) The variables %X and ¥ cannot be separated - Doesn’t fit to solve using Variable

Separable Method

Therefore, the key to solve every homogeneous equation is to substitute,

This converts the equation into a form which can be solved by separating the variables.

Q How to identify that problem could be solved by Variable Separable
technique?
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dy x+3y

Solve the following differential equation — = .

EXAMPLE 10 dx 2%
SOLUTION
o Substitute y —>VX dv x+3(wx)
VHX— = —————2
dy dv dx 2X
and d— —>V+ Xd—
X X dv  x+3vx y
then simplify, dx 2X
X+ 3vX—2vX
2X
X+ WX
2X

X(@+v)  1+v

x(2) 2

e  Separate the expression of 1 11
T v = Z-=.dx

X (right-side) and 1+v 2 X

V (left-side),

e Integrate both sides, 1 1¢1
—-dv = —j—-dx
l+v 27X

InL+v| = Zhx|+c

e Since y =VX

n+Y| = ZlIn|x+c
y X
therefore substitute v —> = ,
X
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EXAMPLE 11

SOLUTION

e Substitute y — VX

d dv
and &y —>V+X—

dx dx
then simplify,

e Separate the expression of X

(right-side) and V (left-side),

e Integrate both sides,

e Since y =VX

therefore substitute v — X ,

X

dy _

Solve the following differential equation d— =

X

dv
V4 X— =
dx

dv

X +y?

Xy

x2 + (vx)*

x(vx)
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EXAMPLE 12

SOLUTION

e Rearrange equation,

e Substitute y — VX

d dv
and —y —>V+X—,

dx dx
then simplify,

e Separate the expression of X

(right-side) and V (left-side),

e Integrate both sides,

Solve the following differential equation (x2+xy)

dy

dy _ xy-y?
dx  xX’+xy
2
vax v _ x(vx)— (vx)
x  x2+x(vx)
dv x’v—v2x?
VhX— = ——
dx X% + x2v
_ X (v-v?)
© X2 (1+v)
dv. v—V?
= = —v
dx 1+v
_ v—vi_v-—v?
1+v
Y
R
LV gy = —2.1
v X
1 v 1
J.(V—z'i'v—z)dv = —ZJ‘;dX
j[v2+1)dv = —ZIE-dx
v X
-1
—+Injv = -2Inx|+c

= =xy-Yy°.
Ix y-y
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e Since Y =VX

therefore substitute v —

y

’

X

-1
——+1In

X

—X

—+1In
y

y

X

y

X

1.3.4 INTEGRATING FACTOR

&,

The differential equation of the form dx

= —2In|x/+c

= —2In|x+c

is called linear equation of the first order, where P

and Q are constants or functions of X. Any such equation can be solved by multiplying both sides by an

integrating factors (IF). These are steps in solving first order differential equation by using Integrating

Factor.
= Write the given s  Find the Integrating & Solve equation
& equation in the % Factor (IF) by using : & given by using
form of : formula :
?WV:Q LE =l y-IF = Q- IF dx
X

B>

L
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EXAMPLE 13

. . . . dy _ A2X
Solve the following differential equation d_ +5y=e
X

SOLUTION

e Form %4- Py=Q,
dx

e Thenidentify P and Q,

e Find IF by substitute P,

e  Solve using formula,

by substitute Q and IF,
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EXAMPLE 14

d
Solve the following differential equation Xd_y +y= x3
X

SOLUTION
d 3
. Form—y+Py=Q, §d>+X=X_
dx Xdx X X
d
dy Y _ e
dx X
e Thenidentify P and Q, 1 )
= P=-,0Q=xX
X
e  Find IF by substitute P, jP(x)dx Il.dx
ILF =¢ =e* =

by substitute Q and IF,

A

e Solve using formula yiIF = J'Q,_”:,dx
y-X = sz-xdx
yX = Ix3 dx
X4
X = —+4¢C
y 4
y= X8
4x X

One of the Rule of exponent, e!"® = ¢
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EXAMPLE 15

SOLUTION

e Form ﬂ+ Py=Q,
dx

e Thenidentify P and Q,

e  Find IF by substitute P,

e Solve using formula,

by substitute Q and IF,

d
Solve the following differential equation (X — Z)d—y -y= (X — 2)3
X

Ge2)oy  y (o)
=2 (-2) ~ (x=2)

dy y 2
- - = (x-2
dx (x-2) (x-2)
-1 2
= P:X—,Q:(X—Z)
|E = eIP(x)dx: fj.x—fz-dx _e—ln\x—Z\
eln\x—Zr1

Il Il
—_

>

|

N
N—

iR
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EXAMPLE 16

Solve the following differential equation d—y —-y=X.
X

SOLUTION

e Form ﬂ%— Py=Q
dx

e Thenidentify P and Q,

e  Find IF by substitute P,

e Solve using formula,

e by substitute Q and IF,

LF = elPe
BN e
y-IF = IQ-.IF-dx
y-e* = jx-e*X-dx

A\

Integration of products
(Between polynomial and exponent)

A

By using Integration By Parts Method

(for LHS equation),

y»e‘X:uv—Ivdu

Uu=x = d—uzl = du=dx
dx
dv=edx = v=je’xdx _ &
-1




Therefore,

= —Xe " +—+C
= —xe*—-e+cC
o —xet et ocC
-y = g - eX ¥
y = —X—1+T
e
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TEST YOURSELF Solve the following ordinary differential equation.

9 What is the suitable method for the following Ordinary Differential Problems? How to identify the suitable

method?

i dy 3 2 2 dy
ay _g, x“(L-y)—==[1+x
Yy (1-y) g =@+x)y

i. ﬂzerﬁ y+ytanx=sin2x
dx x vy dx

c ﬂ+2xy=x 2ny:y2_x2
I dx

d d 4 ‘-
ay _ 4y T
dx y— dx (y_l)

€ dy 2x 2 dy
[P x“(1-y)—==(1+x
dx y ( y)dx ( )y

f.
%=3x2y2 X%”:Xs

CHECK YOUR
ANSWER
. _%=2X4+C (|ny)_y:—1+|nx+c
X

2
y—Z:In X+C
2X

c. =n(1-2y) «x?

2 2+C

1y—§ln y=Ihx+c
4° 4

y=-2c0s’x+C
2
—In([lj +1]: In x+c
X
2y® —3y? =3x*-6Inx+C
1
(ny)-y=-=+hx+c
X

3

X
=—+C
y 4

28| Page



1.4 SECOND ORDER OF DIFFERENTIAL EQUATIONS

The general form of second order differential equation with constant is

d? d
a g + b—y + CcYy = 0 and the Auxiliary Equation is
dx dx
v v v
am?+ bm +c = 0
d? d
where a, b and C are constants with a >0 and m? = q Z, m:d—y, y=1
X X

1.4.1 SOLVE GENERAL SOLUTION OF 2N° ODE

Solve the Second Order Differential Equation have:

Real and Different Roots where b2 > 4ac

Real and Equal Roots where b? = 4ac

Imaginary Roots where b? < 4ac

Nature of Roots Condition General Solution Roots
m=m,
Real and Different Roots b?> —4ac>0 y=Ae™*+Be™*
m=m,
Real and Equal Roots b? —4ac=0 VY= emX(A+ BX) m=m, =m,
Complex Rootse b2 —4ac<0 y:e’”(ACOS,B X+ Bsin g X) m=az|f

29| Page



Finding Root(s)

Quadratic Formula

e —b++/b?—4ac

2a

Factorization Calculator
(m+ Ym+ )=0

(Mode : EQN)

FINDING
ROOT(S)

9 What type of roots will use factorization or quadratic formula methods?

These are steps in solving second order differential equation

E Form g Identify the E Find E Choose the E Apply
& Auxiliary % nature and f roots & general & theinitial
Equation the condition m) solution condition if
of the roots (substitute m) applicable

> > > >

Please click link below to refer introduction second order of differential equation
https://youtu.be/AhlOpl9aJuU
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https://youtu.be/Ahl0pI9aJuU

EXAMPLE 17 d?y dy
Determine the general solution for —=-+5—=+6y =0
dx dx
SOLUTION
e  Form Auxiliary Equation, m? +5m+6=0
e Nature and condition, Real and Different Roots,
b? —4ac = (5) -4(1)6) =1 > 0
. Find the root(s), By using factorization,
(m+3)m+2)=0
= m=-3,m,=-2
e  General Solution, y=Ae™* +Be™”
substitute m; and m _ -
( 1 2) y=Ae3X+Be2X
or,
y = Ae?* +Be ™
(form; =—2 and m, =-3)

Please click link below to refer example 17 video solution
https://youtu.be/zfVTgvzzsQ0
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https://youtu.be/zfVTgvzzsQ0

EXAMPLE 18 Determine the general solution for y” +6y’+9y =0

SOLUTION

Form Auxiliary Equation,

Nature and condition,

Find the root(s),

General Solution,

(substitute m)

m? +6m+9=0

Real and Equal Roots,

b? —4ac = (6)° —4(1)9)
By using factorization,
(m+3)m+3)=0

=>m=m,=m= -3

y =e™*(A+Bx)

y =e**(A+Bx)

Please click link below to refer example 18 video solution
https://youtu.be/GXp4zvDrGHM

=0
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https://youtu.be/GXp4zvDrGHM

2

dy dy

EXAMPLE 19 Determine the general solution for 2 S t——+Yy= 0
dx® dx
SOLUTION
e  Form Auxiliary 2m? +m+1=0
Equation,

Complex Roots,
. Nature and condition, b? —4ac — (1)2 _4(2)(1) - —7<0

. Find the root(s),
(cannot be factorized)QA

By using Quadratic Formula,
M —b++/b*—4ac
2a

—1+,/0)* -4(2)1
2(2)

p—

= -0.25+0.661i
— a=-025, B =066

o General Solution, y= e’“(Acosﬂ X+ Bsin g X) A

(substitute & and f3) Sy =e 0 (Acos 0.66 x + Bsin 0.66 X)

Please click link below to refer example 19 video solution
https://youtu.be/0OlhawDpu6Rl
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https://youtu.be/0IhawDpu6RI

TEST YOURSELF

CHECK YOUR
ANSWER

Solve the following differential equations:

2
9Y 10Y 4 a1y-0
dx dx

y'—4y' -4y =0 h.

d? d i.
dx2’+2d—i—3y=o

d?y dy
28 Y 3B Hy_p
o Cdx Y

2
9 W 6y -0
dx dx

d?y _dy
-5 46y=0
dx? dx y

y=e*(Acos4 x+Bsin4x) &

y = Ag 4828 | pg-0828x h.
y=Ae* +Be ¥ i.
y = Ae % + Be** J:
y=Ae?* +Be ™" k.

2
9Y 10 4 25y-0
dx dx

2
(; Z+4%+4y:0

X X
d2

y dy
2% _gy=0
dx? dx y

2y"+4y'+3y =0

2
%+4%+9y:0

X X

2
%—2%+10y:0

X X

y=e"*(A+Bx)
y=e*(A+Bx)

y = Ae** +Be ™

y =& *(Acos0.707 x + Bsin 0.707 x)

y= e’“(Acos\/E X + Bsin \/gx)

y =e *(Acos3 x + Bsin 3x)
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1.4.2 SOLVE PARTICULAR SOLUTION OF 2N° ODE

EAALIRCERSS Obtain the specific solution for the following differential equation:

d%y
dx?

Y _ 4y =0 g —0v= v _
+3dx 4y—0,g|venthatwhenx—0,y—1anddx—0.

SOLUTION

e Form Auxiliary Equation, m?+3m—4=0
e Nature and condition, Real and Different Roots, b? — 4ac = 3% — 4(1)(—4) = 25
e Find the root(s), By using factorization, (m+4)(m—1) =0,m = —4,1

e General Solution (substitute y = Ae™** + Be*

m), Whenx =0,y =1,
1=A+B oo (1)
When x = O,d—y =0

dx

d
Y 44~ 4 Be*
dx
0=—-4A+B
4A=B
Substitute B=4A in (1),
1=A+4A
1=54
1

A==
5
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Solve the following equation in which s is the displacement of an object at time t,

EXAMPLE 21
d?s  ds
— —4—+4s=0.Giventhat s=1, % =3 whent=0
dt dt dt
SOLUTION
e Form Auxiliary Equation, m? —-4m+4=0

* Natureand condition, Real and Equal Roots, b? —4ac = (- 4)* —4(1)(4)=0

e Find the root(s), By using factorization, (m - 2)(m - 2) =0 =Dm=2

*  General Solution (substitute m), | y =e™*(A+ Bx)

y=e*(A+Bx) = s=e”(A+Bt)g

e Condition S(O)=1 When t =0,
s = e2(A+B(0))
= 1(A) = . A=1
e Condition %(O)z 3 Differentiate S using product rule, QA
u=e* =>u =2" and v=A+Bt =V =B

% = w'+wu' = Be” +2¢*(A+Bt)

Whent=0,and A=1,

% = Be” +2¢”(A+Bt)

3 = Be?® +2e29(1+B(0))
3=B+2 = . B =1

e  Particular Solution,
Substitute A=1and B=1into S

s=e”(A+Bt) = s=e®(1+t)
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TEST YOURSELF
Obtain the specific solution for the following differential equations

a. d%y dy _ R _ _7 dy _
m—35+2y—O,glventhatx—O,y—EandE—‘)
b. d?y _dy dy
+3—=——-4y =0, giventhat y=1, —- =0 when Xx=0
dx?  dx y & y dx
c. d?y _dy 7 dy
—-3—+2y=0,giventhat y=—, —=— =9 when Xx=0
dx?  dx y & y 2" dx
CHECK YOUR
ANSWER 11
@ y=7ezx—2e‘x
b. y_le—4x+_ex
5
c 1 ,
=g -2e*
y 2
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