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Question Bank

Unit-1 Series Solutions

[A] 1 - Mark Questions
1. Define Analytic function.
2. Write the Rodrigue’s formula.
3. Define ordinary point.
4. Write the definition of Regular singular point.
5. Define Singular point.
6. Define Generating function.
7. Define Irregular singular point.
[B] 3 - Marks Questions
1. Determine the value of J3(x).
2
2. Using generating function for Legendre’s polynomials, show that B,(1) = 1
1
3. Using (1 —2xt+t%)z=Y%P,(x)t" for Legendre’s polynomials, show that
KD = (=DM
Determine the value of J1(x).
2
Using generating function for Legendre’s polynomials,
show that B,(—x) = (=1)"B,(x).
6. Find the value of ] _3(x).
2
7. Obtain the value of ] _1(x).
2
8. Classify the singularities for the following differential equation y'’ + 3x%y! + 2xy =
0.
1
9. Obtain the value of P,(0) using (1 — 2xt + t2) z = ¥%°_, P,(x)t™ formula.
[C] 5 - Marks Questions
1. Express 2 — 3x + 4x? in terms of Legendre’s polynomials.
2. If possible then find the series solution of y!! = y!,
3. Prove that J_,(x) = (—1)"],,(x).
4. 1 a2 _qy
Prove that B,(x) = S T (x=—=1) 2
5. Find the ordinary points of the equation (x? + 1) 3732/ + ZxZ—i + 6y = 0.
6. Prove that 2nJ,(x) = x[J,,+1(x)+],,_1(x)]
7. Express x* —2x3+3x2—4x+5 in terms of Legendre polynomials, by using
Rodrigue’s formula.
2
8. Solve the equation of% + y = 0 by the power series method.
Prove that ;—x [x" ], ()] = x™]p—1(x)
10. | Prove that J4(x) = 5 [n—1(x) = Jns1 ()]
11. State and prove Rodrigue’s formula.
2
12. | By the power series method, Solve the equation of ! + y = 0. Where y'! = %
13. | Obtain the series solution of (1 — x?)y! — 2xy' + 2y =0
14. | Determine that x = 1 is a regular singular point of (1 — x?)y"! = 2xy' + n(n + 1)y =
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0
Unit-2 Laplace transforms

[A] 1 - Mark Questions

1. Using the definition of Laplace transform find ; f(t) = e~ %, a is constant
2. Define Laplace transform.

Semester -1V :

Using the definition of Laplace transform find
f(t) =sinhat,s > |al

4. State and prove Linearity property.

5. Find Laplace transform of et t"

6. Using the definition of Laplace transform find f(t) = cosat

7. Write statement of convolution theorem of Laplace transform.
8. State and prove first shifting property.

0. Find Laplace transform of cos h3t cos 2t.

[B] 3 - Marks Questions

1. State and prove division by t property.

2.

. e~at_g=Bt
Find the Laplace transform of [f]

3. If £(t) is continuous and f(t) is piecewise continuous in the interval 0 <t < T for
any finite T, and f(t) and f!(t) are of exponential order as t — oo then prove

L{f (0} = sL{f (0} — £(0).

4. Find the inverse Laplace transform of \/%
5. If L{f(t)} = F(s), then prove L{f (at)} = %F (i)
. tsinx
6. FlndL[f0 ~ ]dx
7. If L{f(t)} = F(s) then prove that L{tf(t)} = — % F(s) and
LI f(D} = ()" 2 F(s)
8. | Find L [*2]
t
—-2s
9. Using second shifting property find the inverse Laplace transform of 2_3 .
10. | Find L(2t + 3)2.
[C] 5 - Marks Questions
1. If f(t) and g(t) are the inverse Laplace transforms of F(s) and G(s) respectively

then the inverse Laplace transform of the product F(s)G(s) is [ Ot fw)g(t —uw)du.
Symbolically L™ [F(s)G(s)] = L"Y{F(s)} * LY{G(s)}

] . 25%—65+5
2. Find the inverse Laplace transform of —————
53—652+11s—6

3. Find the Laplace transform of

(I) 4 sinh3t + 3 cos h5t

(I1) 3t2e~2t + 5e3tcos2t

4, Find the Laplace transform of the following
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(1) f(t) = 5t3 + 3t2 — 6t + 3™
(I L{e~3*(2cos5t — 3sin5t)}
5. Solve the equation y'! — 3y’ + 2y = 4t + e3' , when y(0) = 1,y(0) = —

6. Find L1 (m), using convolution theorem.

7. Find the inverse Laplace transform of 552—+3
(s—1)(s%+2s+5)

8. Find :

(I) L{cos?3t + sin 5t sin 2t}

(II) L{e3tsin?t}

9. Using convolution theorem, find the inverse transforms of ——;
s(s?+a?)
10. | Find the Laplace transform of {e‘(t? — 2t + 4)sint}
11. State and prove convolution theorem.
12. sint, 0<t<m

Using unit step function, find Laplace transform of f(t) = {sin2t,m <t < 2m
sin 3t, t>2m

13. Find the value of the following:
ML [ ] (a # b)
(H) L [cos at cos bt]

14. Solve the equation

F-I_ 2—+ 5x = e tsint,x(0) = 0,x/(0) =1

_ at
15. | Find the Laplace transform of ) Ot : et dt
Unit-3 Fourier series

[A] 5 - Marks Questions

1. Obtain Fourier series for f(x) = e in the interval 0 < x < 2w
2. | Find Fourier series for the function f(x) given by

2x
1+?,—7TSXSO

fw= T
1-——,08x<nm

T

2

Hence deduce thati2 + iz + iz o=
1232 s 8

3. Find the Fourier series of the function.
0,-2<x<-1
fx)=k,-1<x<1
0, 1<x<?2

4, State and prove Parseval’s theorem on Fourier constants.
5. Obtain Fourier series to represent f(x) =x+ x? -7 <x <m and deduce that
1 2
Ln=177 =5
6. Find Fourier series for the function f (x) given by
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n+2x,-1nm<x<0
flx) = mn—2x,0<x<m

7. Find the Fourier series to represent the function f(x) = 2x —x?in0 < x < 3
8. Find the Fourier sine series for f(x) = mx — x? in (0, 7).
9. Obtain Fourier series to represent f(x) = xsinx, 0 < x < 27w
10. . . . . . 0, nm<x<0
Find Fourier series expansion for the function f(x) = sinx 0 <x<m
Hence evaluate — — — + L_..=2
1:3 57 4
11. | Find the Fourier series off(x) =x2-2in-2<x<2.
12. | If the Fourier series expansion of f(x) over an interval ¢ < x < ¢ + 2l is given by
fx) == + Yo {ancos + bysin= } then prove
+21
N v(n%x—q +zmm%+b@]
13. | Find Fourier series expansion of f(x) = |x|, -7 < x < 7.
14. _—14+x, -1<x<0
If f(x) = 1+x, 0<x<m
Find the Fourier series of f(x).
15. | Find the Fourier series for f(x) = x?in —1 < x < 1.
16. | Express sin x as cosine seriesin 0 < x < m.
17. | Find Fourier series representation of f(x) = V1 + cosx in the interval
- < x <T.
18. _ x,0x<m
If £ () T 2m—x,m<x<2m
. . . 0 1
Find the Fourier series of f(x), Deduce that },;7_, eyl
19. | Find Fourier seriesof f(x) = e ™ in—-l <x < L.
Unit-4 Fourier Transforms
[A] 5 - Marks Questions
1. If £ (x) is continuous at x, then prove f(x) = [ 000 [A(s) cos sx + B(s) sin sx]ds,
Where A(s) = %ffooof(u) cossudu,B(s) = %fjooo f(u) sinsudu
2. Using Fourier cosine integral formula is given by fooo C/,lozsjf dA = ge‘x ,x = 0.
3. Find the Fourier sine transform of e~/
4 . . _(x,|Ix|<a
Find Fourier transform of f(x) = {O x| > a
5. If f(x) is an odd function, then prove f(x) = %fooo sin sx {fooo f(w) sinsu du}ds.
0 2
6. Show that e cos x = = [ wﬂdu, x > 0.
0 u2+4
7. Find the Fourier cosine transform of e *".
2
Find the Fourier transform of F(x) = {x x| <a
0,|x| >a.
9.

If f(x) is an even function, then prove f(x) = %fooo COS SX {fooof(u) cos su du}ds.
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10. Using Fourier sine integral formula, show that
—ax _ ,—bx _ 2(b*-a®) roo  usinuxdu
¢ ¢ T o s @ raryw by & = 0,b=0
—ilwx
11 Find the Fourier complex transform of f(x) = { e a<x<b
0, x<aorx>b
12. 1—x2i <1
Find the Fourier transform of f(x) = { 0 x i]lfflachIC|> 1
13. Prove that complex from of Fourier integral theorem
fO) = =[5 e {7, fwet du)ds
14. Using Fourier cosine integral formula, show that e™%* = foom%dx ,a>0,x=0.
15. x for0<x<1
Find the Fourier cosine transform of f(x) =<2 —x for 1 <x < 2
0 forx>?2
16. | Find the Fourier sine transform of e~*. Hence evaluate fooo % dx
17. -X _ ,=2% — 6 (o usin ux
Show that e e ol @iy ¥ 20
18. 1—x%if |x| <1

Find the Fourier transform of f(x) ={ and use it to evaluate

o (xcos x—sinx x
Jo (/=) cosZdx

x3

0 if|x]>1

¢
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