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Summary of D Operator

Basic Definitions

D{}=4().

or depending on the independent variable

D{}=4(). D{}=4(). D{}=5() e

. (aDZ+bD+c){f(x)}EaD2{f(x)}+bD{f(x)}+c{f(x)}

. ( 1 ){f(x)}z(aD2+bD+C)_l{f(x)}

aD? +bD+c¢

c s0=[0a

D Operations on Simple Functions

* O W]

« @) vi=elr(0+0)J{v ()
o | £(D?) [fsinket=| £ (47) Jsin ks

. [f (Dz)}{cos kx} = [f(—kzﬂcoskx
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GENERAL PRACTICE
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Question 1

Simplify each of the following expressions.

a) D’ {sin2x} .
b) (D+3){e*}.
c) Ds{e_zx}.

[ ax
d) 5{63 }

—4sin2x], |52, |=32e72%], %e3x+C
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Question 2

Simplify each of the following expressions.

a) (D2+2D+2){63x}.
b) (D2 +2D+ 2){x2 e3x} .

¢) (D?+2D+2){sin2x}.

17¢e3*, (17x2+16x+2)63x . |4cos2x—2sin2x]
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Question 3

f(D)=D*-4D+3.

Show directly, by the definition of the D operator as D = di( ), that
x

proof

Question 4
1
g(D)=—— .
(D) D*-4D+3
Show directly, by the definition of the D operator as D = i( ), that

dx

where k is a constant.

proof
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Question 5

f(D)=2D*-D+1.

Show directly, by the definition of the D operator as D = di( ), that
X

F(D) v (x)) =¥ £ (D+R){V (x)}

where V (x) is a smooth function of x and k is a constant.

, |proof
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Question 6
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Simplify each of the following expressions

1 _
D Stk

b);

30sin2x
D2+4D+3{ J

1
) —————
D" +4D+4

1
d ———130¢.
D2+4D+4{ }

1
e ——{30}.
D2+2D{ J

{30x2 e‘“} :

, —%[8005 2x+sin 2x]
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Simplify each of the following expressions.

a)

b)

c)

d)

D?>—4D+3

D?>—4D+3

D?>—4D+3

{sin2x}.

-
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Question 8

Simplify each of the following expressions.

a)

b)

c)

d

Dz—zltD+4{ezx}'

1

m{ex sin Zx} .

1 _
ot

1
D> +16

{sin4x}.

X -x(,2 1
e sin2x|, |e (x 2), 8xcos4x
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Question 9
Simplify each of the following expressions.
1

a) m{e_x cos 2x} .

6—15e_x [cos2x—8sin2x]

-

oo|—

xXe

2x

1

A XCOS2x

Created by T. Madas




Created by T. Madas

Question 10

Simplify each of the following expressions.

1
Y S apat )

+x+
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O.D.E.s APPLICATIONS
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Question 1

Use D operator techniques, to find the general solution of the following differential
equation

d’y _,dy

= 43y=e*r,
dx? dx Y

[ 1 y=ac™+Be'+1e™

§e

RwpiTe ME ODE. W D OPeQATRD Foom
By, -
T Ty
(1 ux
(D= 40 + 3\;u‘ = e

4

(D-0(-3)y =

OUPUMATAS Foudiio PACTLAL. INYGRAL

)= = \ 7!
Y=Ae + BS 4= 2™

@ual gumon

Y= A4 B+ LB

P

Question 2

Use D operator techniques, to find the general solution of the following differential
equation

2
d—§+4ﬂ+4y=e_3x.
dx dx

y=(A+Bx)e “+e
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Question 3

Use D operator techniques, to find the general solution of the following differential
equation

2
d—§+4d—+5y =2e™>",
dx dx

X

y=e*[Acosx+Bsin x]+2e™

Question 4

Use D operator techniques, to find the general solution of the following differential
equation

2
d—§—7@+12y=30e2x.
dx dx

y=Ae> +Be* +15¢>*

Created by T. Madas



Created by T. Madas

Question 5

Use D operator techniques, to find the general solution of the following differential
equation

d*y Ly
d? dx

+2y=40sin2x.

y=Ae> + Be +6cos 2x+sin 2x

Question 6

Use D operator techniques, to find the general solution of the following differential
equation

2
4%+4%+y=97cos3x.
X X

—Lx .
y=(Ax+B)e 2 +%sm3x—%cos3x
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Question 7

Use D operator techniques, to find the general solution of the following differential
equation

2
d—g— D 410y =37cos3x.
dx dx

y=e"(Acos3x+ Bsin3x)+cos3x—6sin3x

Question 8

Use D operator techniques, to find the general solution of the following differential
equation

2
4 6D 15y =18¢> sin3x.
dx dx

—X

—%96)“ [15c0s3x +65sin3x]
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Question 9

Use D operator techniques, to find the general solution of the following differential
equation

dzy

2 x
——y=12x"e".
dx?

y=Ae*'+Be “+e”* [2x3 —3x7+ 3x]

Question 10

Use D operator techniques, to find the general solution of the following differential
equation

2
y ;)—4y=ezx.
dx
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Question 11

Use D operator techniques, to find the general solution of the following differential
equation

2
d—g— D 416y =302 e*
dx dx

y=Ae* + Bxe* 4 x% et
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Question 12

Find the general solution of the following differential equation.

d’y dy )
LY D 6y =10e,
dx?  dx Y

a) ... by using D-operator techniques only.

b) ... by using the substitution ¥ =(D+2)y, in a method involving D-operator

techniques only.

I:I, y=Ae?+Be P —2xe "

—(d+2)(>-3)y

[

HwE o€ 0Bt
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