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Input:

n 1 r
{y')+4y(t) = cosiat), y0) = 2, ¥'(0) = 0}

ODE classification:
second-order linear ordinary differential equation

Alternate forms:
" 1 r
{/"it) = cosia t) -4 yit), y(0) = 5. Y0 = 0}

lcos(a t) = y"(t)+4 yit), 2 y(0) = 1, y'(0) = 0}

ial

1 1 1
“+dyity=ce -y =,y 0 =0
Y +aytr =2 e ey =2, Y0 =0}

Differential equation solution: [ Step-by-step solution ]

{az -2)cosi2t)-2cos(at)
2 (a* -4)

yit) =

Wolframl|Alpha Step-by-Step Solution

Differential equation solutions: [ Solve with undetermined coefficients ~

@ Wolfram[Alpha Step-by-Step Solution

Wolfram|Alpha Input:

STEP 1

4% yit)
dt?

Solve +4 yit) = cos(a t), such that y(0) = = and y'(0) = 0:

B3| ==
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STEP 2

The general solution will be the sum of the complementary solution and particular

solution.

dzy{t
dt?

Find the complementary solution by solving } +4 y(ty=0:

STEP 3

Assume a solution will be proportional to ¢'f for some constant A.
Substitute yit) = ¢! into the differential equation:

dz

— {f“}+4¢=“ =10

dt

STEP 4

2

. o
Substitute — (e
dt*

gt —0

2 Ar,
£ .

.-'I.!'}=A

STEP 5

Factor out ¢'F:
(A2 +4)e' =0

STEP 6

Qi AL A £ mmnr finjte A, the zeros must come from the polynomial:

Tap any highlighted area to
see intermediate steps.

Got It

Solve for i:

A=2iord=-2i
STEP 8

The roots A = + 2i give y,(t) = ¢ 2", yat) = ¢y 72

are arbitrary constants.

' as solutions, where ¢ and ¢

The general solution is the sum of the above solutions:
zir “Zit
[a

Yty = yilt)+ yalt) =cre”  +C2
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STEP 9

Apply Euler's identity €™ # = ¢* cos(#) +i " sin(3):
Yit)=cq(cos(2t)+isin(2 t)) +cp (cos(2 t) —isin(2 t))

STEP 10

Regroup terms:
Yit) = () +calcos(2 ) +il(cy —ca)sin(2 t)

STEP 11

Redefine ¢y +¢5 as ¢y and ifc; —¢g) as ¢q, since these are arbitrary constants:
Yib)y =¢q cos(2 ) + ¢ sin(2 t)

STEP 12

+4 y(t) = cos(a t) by the method of

d2 yit
Determine the particular solution to d:r‘ !

undetermined coefficients:

+4 yit) = cosia t) is of the form:

The particular solution to dd:r‘”

¥pit) = by cosaty+ bz sin(a t)
STEP 13

Solve for the unknown constants by and ba:

d2 ypit)
Compute 7
!f'z_'!."pﬂn d‘z .
= F{bl cosia t) + bz singa tn
= —a® cosia t) by —a” sinia t} bs
STEP 14

Substitute the particular solution y,(t) into the differential equation:
2

d ypt )

+4yp{t} = cos{a )

—a* by cos(a ty—a® b, sina t) +4 (b, cos(a t} + b, sin(a t)) = cos(a t)
STEP 15

Simplify:
(4by —a” by)cosia t) + (4 by —a” ba)sinia t) = cos(a t)
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STEP 16

Equate the coefficients of cosia t) on both sides of the equation:
4by-a’ by =1

STEP 17

Equate the coefficients of sin(a t) on both sides of the equation:
4by-a’ by =0

STEP 18

Solve the system:

1
bl - —a:2+4
b, =0
STEP 19

Substitute by and by into y,it) = cosia t) by +sin{a t) by:
Ccos(a t)

Ypltl= ——
? —a’ +4

STEP 20

The general solution is:

cosiat) .
Yit) = ¥elt) + yplt) = — +cqcos(2t)+c; sin(2 )
—-a- +4

STEP 21

Solve for the unknown constants using the initial conditions:

Compute ‘i—m&” :

dyli) d{-:nsxun
i di b -

1., T01 cos(2 t) +¢5 sin(2 t}}

- —“_Zig—‘“” ~2¢ysini2t)+2¢; cos(2t)
STEP 22
, 1, cosiat) .
Substitute y(0) = — into yit) = +cos(2t)cq +sini2 tycy:
2 —a® +4
1 1
+C = —
—a® +4 T2
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STEP 23

gyt a sinia t ,
Y }=— }—251n{2t}c1+2c05{2t}cz:

Substitute ¥'(0) = 0 into
—a* +4

2 Cy = 0
STEP 24

Solve the system:
a2 -2
2(a?-4)

1 =

Ca = 0
STEP 25

a® -2 , cos(a t) ,
5 and ¢z = 0 into yit) = P +cos(2t)cq +s5in(2t)ca:

Substitute ¢ =
2(a* -4 —-a° +4

Answer;
-2 cosia t) +{:12 -2cosi2b)
2(a® -4)

yit) =
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Related Queries:
= y"(t) + sin(y(t))=0 = double pendulum
= x"(t) + 3 x(t) = 2 cos(4t), x(0) =1, X'(0) = 2 = (d*2/dy”*2 c(x, y)) + (d*2/dy*2 c(x, y)) =0
= pendulum formula
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