LDE: Solve
Q.1 (D?—-2D + 1)y = x.e*.sinx

3x

Q.2. Solve by the method of variation of parameters. (D? — 6D + 9)y = exz
Q.3. x? x— + 4y = cos(logx) + xsin(logx)

Q.4. (3X+2)2 +3(3x+2)——36y_3x Fax+1

5. (D2—2D+5)y=25x
6.(D3+3D? —4)y=6e

2
7. (2x + 1) % -2 (2% +1)% _ 12y = 6x

8. (D? + 1)y = cosx
9. (D? +3D +2)y =x sin2x

Zdz 2
10. x d—-2 ——4y x*+log x

11. +4 —32cosxsinx
12. — 4y = e %*x?

dy 1
13. dx2 + dx  (1+e¥)

2
14. x2 32 4x +6y—x sin x

dx 2
15 — + 4y = sec?2x by method of variation of parameters.
16. (2x + 1)2 —6(2x + 1)— + 16y = 8(2x + 1)?

17. (D2+3D+2)y=e2x+1

18. (D* +D? + 1)y = e *.cos\3 x
2 d?y dy _
19. (2x-3) —2" 2 (2x—3)dx - 12y = 2x

20. (D3 — 3D — 2)y =540x3.e7*



21. (D* + 6D? +8)y = sin?x.cos2x
Laplace Transforms:

te 2tsin2t

1. Find the Laplace Transform of f(t) = [, ———dt

2. Find the Laplace Transform of f(t) = [e %'t (2 cosh 3t — 4 sinh 2t)]

1

3. Find the Inverse Laplace Transform of F(s) = CSIED)
4. Find the Inverse Laplace Transform of F(s) = [cot™1(s)]

5. Find the solution of the differential equation with given conditions using
Laplace Transform

y'+4y"+3y=10sint ;y(0) =y'(0) =0

6. Find the Laplace transform of f(t) = te ‘sin 2t

7. Find the Inverse Laplace transform of F(s) = log (1 + %)

8. Using Laplace transform, find the solution of differential equation

y'"—6y"+9y =0 where y(0) =2 & y'(0)=9

14s+10

9. Find the Inverse Laplace transform of F(s) = 29577285713

10. Using Laplace transform, find the solution of differential equation

dy

—~ Y= e3t where y(0) = 2



Fourier Transforms:

1.

PDE:

Find Fourier cosine transform of the function f(x) = e +e-2* and
show that the Fourier integral representation

6+ 3/1
e X e = — f cos AudAa
T) 2*+51% +4

. Find Fourier sine transform of the function f(x) = e *cosx

and show that
27 2
e ¥cosx = —f ———sinAudA
7T0 A+ 4

. Solve the integral equation

_ (sinTTA, 0<A<2
ff(x)coslxdx— {0' 1> 2

0
. Solve the integral equation

_ a2
E!}”(x)cos/bcdx = {%’ A% 0 <j11§§

. Find Fourier transform of the function f(x) = {S(‘)i’“x' 0 <;/11<>77€ and
write in the Fourier integral representation.

. Find Fourier transform of the function f(x) = {X&OS"' 0 </{1><77TT and
write in the Fourier integral representation.

. Find Fourier transform of the function f(x) = {90’_ 2%, 0 <i§§ and
write in the Fourier integral representation.
Heat Equations:
Solve the one dimensional heat flow equation Z_Z = a2 ZZ—Z for the function

u(x,t) subject to following conditions.

A homogeneous rod of conducting material of length 4m has its ends kept at zero
temperature and initially temperature is u(x,0) = 2x, 0 < x < 4.

Find the temperature u(x, t) at any time t.



2. Solve th ti au_kazu
. D0lve € equaton at —_— axz

o u(x,0)=1, 0<x<m
o u(0,t)=u(mt)=0, Vvt
o u(x,t)isfinite

with given conditions.

Find u(x, t) at any time t.

_ _ . du 0%u
3. Solve the one dimensional heat equation — = k—
ot dx?

e u(x,0)=10,0<x<1
e u(0,t)=u(1,t)=0, vt
o u(x,t)isfinite

Find u(x, t) at any time t.

. _ . du 0%u
4. Solve the one dimensional heat equation — = k—
ot 0x?
o u(x,0)=x, 0<x<5
o u(0,t)=u(5¢t)=0, Vvt
o u(x,t)isfinite
Find u(x, t) at any time t.
_ _ . du 0%u
5. Solve the one dimensional heat equation — = k—
ot 0x?

e u(x,0)=5 0<x<5
o u(0,t)=u(51¢t)=0, Vvt
o u(x,t)isfinite

Find u(x, t) at any time t.
Z Transforms:

1. The Z-transform of f(k) = 4%,k <0 is

N

Inverse Z- transform of F(z) = ;—2 , |zl < 2is

w

Solve the difference equation

Flk+2)+3f(k+ D +2f(k) =0, f(0)=0,f(1) =1

k|
Find the Z-transform of f (k) = (%) ,forall k

o &

k
. The Z-transform of f (k) = %, k>0



3
6. Find the inverse Z-transform of F(z) = (Z_Z—z), |z| >3

3)(z—

7. Find inverse Z-transforms by inversion integral method F(z) = m

1

K
8. Solve the difference equation: f(k + 1) + %f(k) = (5) ,f(0)=0,k=0

k
9. The Z-transform of Z [%] k=0

10. Inverse Z-transform of F(z) = % ;o z| >3 s
11. Solve the difference equation f (k+ 1)+ f (k) =1,f(0)= 0

12. Find the inverse Z-transform of F(Z) = # ;% <lz| < i



