UNIT - 11 APPLICATIONS OFLAPLACE TRANSFORMS

UNIT -1
APPLICATIONS OF LAPLACE TRANSFORMS
Recall

LIf L[f(t)]=F(s) then
(i L[f'(t)} _s L[r(1)] - £(0)
(i) L[f"(t)} =2 L[f(t)] -5 £(0)~£'(0)

In General L[fn(t) =s™ L[f(t)] -sn'lf(O)—sn'zf'(O)- ...... -fn'l(O)

2. (i) [ f(u) g(t —w)du = (1) * g(t)
0

(ii) L[f(t)*g(t)]= LLA ()] L[g(®)]
(or)

t
L[ff(U) g(t—u) dUI =L[f(H] Llg®]
0

Solve the following Ordinary Differential equations using Laplace Transforms

dy

1. E—y:l—% given that y(0) = -1
2. y”+y:2el, y(O)Zl, y'(0)=2
d’y , dy
3. —4—=—+8y=e", y(0)=2, y'(0)=-2
dr’ 7R O 7O
4. y'+4y'+3y=sins,  y(0)=y'(0)=0
2
5. u+4@+4x:cost, if ﬁ:0 and x=2 whent=0
p2 ot dt
6. y'=3y'+2y=4, »0)=2, y'(0)=3
2
7. d—y+2ﬂ+y=te_[, y(0)=2, y'(0)=-2
a2 dt
8. y'-2y'+y=(t+1)°, given y(0)=4 and y'(0)=-2
9. ym_3yn+3y!_y:t2€t, giVen y(O):L y'(O)zo, y”(O):—z
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UNIT - 11 APPLICATIONS OFLAPLACE TRANSFORMS

Practice Problems

Solve the following Ordinary Differential equations using Laplace Transforms
1. y"+5y"+4y=0, y(0)=1, y'(0)=-1
_ 41 4

Ans :
Y 3 3

2.y =3y +2y=e?l, p(0)=-3, y'(0)=5

2t 2t

Ans : y=—IOet +7e“" +te

2—2D+1)y:et,y:2 and Dy=-lat t=0

t 2
Ans: y=2e ~3te”! +7e

b

t

2
4 T 4D g1 =0, P2l when 1=0
d2 dt dt
Ans : l—le_% cos 2t +§e_2t sin 2t
8 8 8

2

5. y'"+y=t“+2t, y(0)=4, y'(0)=-2

t3
Ans : y=?+2+2e_l

6. ¥ —6y'+9y=r2e  given y(0)=2, y'(0)=6

Ans : Lt4e3l + 2631
12

20D+ s)y = e Tsing, y(0) =0, y'(0) =1

-2t

o

Ans: £ (sin ¢+ sin 2¢)
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Solve the following Integral equations

t
l.y+[y@)dt=e
0

t

t
2. y+ jy(t)dt=t2 + 2t
0

dy 4
3. —+2y+ [y(t)dt =2cost, y(0)=1
dt 0

t
4. x+ [x(t)dt = cost +sint
0
t
5.9 +4y+5[y(0)dt=e", y(0)=0
0
t
6. y=1+[y(u)sin(t —u)du
0

t
7. f(t)y=cost+ [e ™ f(t—u)du
0

t
8. y(t)=t+ [sinu y(t—u)du
0

t
9. y=e_t =2 [y(u)cos(t —u)du
0
P t
10. y'(t)=t" + [cosu y(t—u)du, y(0)=4
0
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UNIT - 11 APPLICATIONS OFLAPLACE TRANSFORMS

Practice Problems
Solve the following Integral equations using Laplace Transforms

t
I.Q—Zy—i-jy(t)dtzo, y(0)=1
Ans : et(1+t)

t
2. y'+3y+2[y(nydt=t, y(0)=0

t
3. x+ jx(l)dtzl—e_t
0

Ans : te !

t
4, y=l—el + [sin(t —u) y(u) du
0

2

Ans : 2+t+%—2el

t

5. y:1+2je_2u y(t —u)du
0

Ans: 1+2¢
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Solve the following Simultaneous Differential equations using Laplace Transforms

1 ﬂ%— =sint
a Y

ii’_y +x =cost, given  x(0)=2, y(0)=0
t

dx dy ¢
2. —+3x-2y=1, —=-2x+3y=¢", x(0)=0, y(0)=0
5 y ” y 0) ¥(0)

3. @+2x—y=—6t, d—y—2x+y=—30t, giventhat x =2, y=3 when =0

dt dt

4. ﬁJrﬂ+x—y:e_
dt dt
dx dy ¢
—+—+2x+y=e, Where x(0)=1, y(0)=0
5 y 0)=1, y(0)
2
3. d—2x+y:—50052t
dt
d2y
5 tx= 5cos 2t, given x(0)=0,x'(0)=0,y(0)=0,y'(0)=0
dt

t

Practice Problems
Solve the following Simultaneous Differential equations using Laplace Transforms

1. 62—y+ay=x, ?4‘&)&':)/, giventhat x=0, y=1 when t=0
t t

Ans :x = e ¥ sinh t, y =e ¥ cosht
dx dy

2. —=2x+3y=0, ——p+2x=0, x(0)=8, y(0)=3
% y N > (0) =38, (0)

4t 4

Ans: x=5e ! +3e 3 y=Se’t —2e

3.(D+1)x+Dy=e_t
(D+2)x+(2D+2)y=0, Where x(0) =1, »(0)=1

1 . 1 . .
Ans: x =—et(cost+s1nt)—5cos2t, y= —et(cost—smt)—sm2t

2
25D oiopaion XD 0 with x=0, y=0,% 20 when =0
dt dt 42 dt dt

Ans: x = 2(1—e’t —e_tt), y =2—t-2et — 267!
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