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Summary of D Operator

Basic Definitions

D{y=2().

or depending on the independent variable

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

o (aD?+bD%c){f(x)}=aD?{f (x)}+BD{f(x)} +c{f (x)]

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

aD? +bD +c

c s0={Om

D Operations on Simple Functions

+ LDt =e s ()]

o« [r(o) V(@)=L (040 J{v ()]
o | £(D?) [fsinkey=| £(47) Jsin ks

o | /(D) [eoskit =| £ (k) |coskx
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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}.

Ly 3x
d) 5{63 }

—4sin2x], |52, |=32¢72%], %e3x+C

Created by T. Madas



Created by T. Madas

Question 2

Simplify each of the following expressions.

a) (D2+2D+2){e3x}.
b) (D2 2D+ 2){x2 e3X} .

¢) (D?+2D+2){sin2x}.

17¢3*, (17x2+16x+2)e3x . |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
D)=———.
¢(P) D*-4D+3

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

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)eV (x)) =" F(D+R)V (x)}

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

, |proof

-
« a0y - owe] Huad

I {0~ =01 wee §7 o > orate feavest ]
- & Taoy - o) +1] E v@}

DReOTy Ao THE DEANTIONS - NC._ unefiny PROPEYTY
o { &g - @] < o] R (CUPRTY -
S sﬁish\lm} = b M+ 1] o)l ///igewmm

DIFFRESIATNG- BY THE PrOBOT 2ue.

= {0 - SV v Va)
=] &l V) 4+ Vo -y V9]

By THe PlobouT RuteAiin)

- 1[ P o) ‘Lé‘(w'm,m%)l + 06k -y |
= [ 200 P06 ooty Y6 - by ]
=S ¢ WG ¢ Gl )R]

Aoby THe DEANTION o€ D crenmop

= & o fua} + @aypfuad © Qe |
= e [ag s @ogy + Caninil] v}
<& (e aa kel hveyd

Created by T. Madas



Created by T. Madas

Question 6

Simplify each of the following expressions.

1 —2x

a) ————130e .

D*+4D+3 { }
b) ———{30sin2s} .

D" +4D+3
) ;{30% ¥,

D*+4D+4
d) 30

D? +4D+4 .l
e) 30

+2D{ }
, |=30e 27, —%[8005 2x+sin2x]|, %x4 e 2|, % ,
9 7’5‘;\4;5«? g 353} = fei - = < J i‘»u‘BI iv% ‘fv‘jw{w L‘%emj = ?7\“57“1
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Question 7

Simplify each of the following expressions.
1 2x
a) —————¢e7 (.
D? —4D+3{ }

1
D FE

1
¢) —— {sin2x}.
D2—4D+3{ J

1
D? +1

d

{cosx}.

3 1 : :
xe’*|, E[Scos2x—sm2x] , |~ xsin x
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Question 8

Simplify each of the following expressions.

1
» Dz—4D+4{62x}'

b) @{ex sin Zx} .

) ;{xz e_x}.

D> +2D+2
d) 21 {sin4x}.
D +16
%xzezx , |—e*sin2x|, e_x(xZ—Z) , —%xcos4x
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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
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Question 10

Simplify each of the following expressions.

1
W o apiat )

+x+

1
125

e [25x2 _40x + 22}
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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

4’y dy

) 4x
dx®  dx .

+3y=e

I:l, y =Ae3x+Bex+%e4x

ProaTe HE ODE. W D OPERATRR fotu

PACTULAD. INYGRAL
g g
[ 1?

4=
VooD-iper L

Question 2

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

2
u+4ﬂ
e dx

X

+4y=e_3 .

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

y=e *[Acosx+Bsinx]+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¢>F
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Question 5

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

d*y dy
dx?  dx

+2y=40sin2x.

y=Ae> + Be +6c0s2x +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

r
y=(Ax+B)e 2x+%sin3x—%cos3x
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Question 7

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

2
d—g— D109 =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
LY 6D 1 5y=18¢25in3x.
dx dx

y=Ae 4 Be_x—zigex [15¢c0s3x +65sin3x]
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Question 9

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

d2y

2 x
—=y=12x"¢".
dx®

y=Ae'+Be “+e”* [2x3 —3x2+ 3x]

Question 10

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

2
X/ §—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 16y=30x"e*
dx dx

4x

y=Ae*+Bre¥+x%¢
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Question 12

Find the general solution of the following differential equation.

d°y dy )
LY D _6y=10e2,
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 "
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