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Q.1 | Find the Fourier Series for f(x)=ein the interval 0<x < 27.
Q.2 Expand f (x) = xsinxas a Fourier series in the interval 0 <x <27 .
Q.3 | Find the Fourier series of f(x)=2x—x’ in the interval (0,3). Hence deduce that
1 1 1 7’
e e
r?r 2?2 3 12
Q.4 2 <x<
Find the Fourier series of the function f(x)= X ) O<xs<z :
-X* —-7<x<0
Q.5 zx  O<x<1
Find the Fourier series of the function f(x) = 0 x=1 . Hence show that
7(Xx—-2) l<x<?2
t1 11 _z
1357 7 4
Q.6 | Find the Fourier series of f(x)=x? intheinterval 0<x<a, f(x+a)= f(x).
Q.7 | If f(x)=|cosx|, expand f(x) as a Fourier series in the interval (—z,7),
f(x+27)=1(x).
Q.8 | For the function f(x) defined by f (x) =|x|, in the interval (—z, ). Obtain the
2
Fourier series. Deduce that %+i2+i2+... S
1 3 5 8
9 —Xx+1 -7<x<0
e Given f(x)= " . Is the function even of odd ? Find the Fourier
Xx+1 0<x=<~x
. 1 1 1
series for f(x) and deduce the value of =+ = +—=+....
* 3 5
Q.10 | Find the Fourier series of the periodic function f(x); f(x)=-k when —z <x<0
and f(x)=k when O<x<z,and f(x+2xz)=f(x).
Q.11 | Half range sine and cosine series of f (x) = x(z—x) in (0, )
Ql2 | _ _ _ zx,0<x<1
Find the Fourier series for the function f(x) =
7(x-2),1<x<2
Q.13 2

Find the Fourier series for f(x) defined by f(x) = x+XZ when -n< X <m and

f(x + 2m) = f(x) and hence show that % — 2—+— —— Foe =—
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14 X;0<x<1
Q Find the Fourier series for the function f(x) = .
0;l<x<2
QL1 it fx) = x in O<x<%
. T 3z
= m-Xin =<Xx<—
2 2
=X-2min 377[<X<27C
Prove that f(x) = 4 {snlx - sm23x + 3|n25x —}
r (1 3 5
Q16 |ff(x):|5 when 0 <x <1
2l —x

when I < x < 2|

Prove that f(x) % _ 4 (i cos =, ic033—7ZX + 1 cos5—7ZX + e

72 12 | 32 I 52 I

Q.17 | When x lies between +x and p is not an integer, prove that

sin px = Esin o7 sinx  2sin2x N 3sin3x
T 12_p2 22_ p2 32_p2

Q.18 | Find the Fourier series for the function f(x)=¢e* in (-I,1)

Q.19 | Half range sine and cosine series of f(x)=2x-1in (0,1)

Q.20 | Half range sine and cosine series of x> in (0, z)

Q-21 | Find Half range sine and cosine series for f (x)=(x-1)* in (0,1)

22 1 -3t .
Q Evaluate: 151N21C0s3t} , L{e™ (cosdt +sin2t)}
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Q.23 Evaluate: L{sin?2t}  L{e™® cos3t]
Q.24 SOt i t
Evaluate: L{—Sm 2t sm3t} L tJ.e’4t sin 3tdt
. t , 0
Q.25 ESPEE e s +5+2
Evaluate: g s—1 s°
Q26 Lt deot? 2L 372 -1
Evaluate: al’ (s—1)?° +4
Q.27 | Iog(s+2j L1 S+ 2
Evaluate: s+3 | (Sz + 4s + 5)2
Q.28 B 1+ 2s B s +s5+3
Evaluate: (s+2) (s -1 st
Q.29 (s+1)? s
L2t L' dtan™! —}
Evaluate: S { a
Q.30 | Find the Laplace Transform of f(t), where
() ft) = t if 0<t<%, f(t+a)=f(t)
=a-t if 2<t<a
2
Q.31 | Find the Laplace transform of the function
sinot;0 <t < z 5
f=1 27[“’ f(t)=f(t+;ﬂ)
0—<t<—
w w
Q.32 | Use convolution theorem to find the Laplace Inverse Transform of
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. sa . s—2
) ————— 11
()(32_32)2 ()s(s—4s—13)

Q.33 | Use convolution theorem to find the Laplace Inverse Transform of
. s? . 1
i ii
® (s? +a%)(s? - b?) (1) s?(s—2)
Q.34 | Find the value of the integral using Laplace Transform technique.
LT . f ., sint
i t e costdt i) e — dt
(i) J (ii) j t
Q.35 | Solve the initial value problemy”+5y’+2y=e?,y(0)=1 y'(0)=1, Using Laplace
transformation.
Q.36 | Solve the following Differential Equations using Laplace Transform technique.
2
d—;(—Z%er=et with x=2 and %z—lattzo
dt d dt
Q.37 | Solve the following Differential Equations using Laplace Transform technique.
d’y . Vs
+y=1 with 0)=1 and —1=0
oz Y y(0) y{ 2}
Q.38 Lt 1+2s o3 | (s+1)? oS
Evaluate: (5+2) (s — 1) ’ g3
Q.39 | Form the partial differential equation of following:
X2 y2
(a) 22=a_2+b_2 (b) z =f(x+ct)+g(x—ct)
Q.40 | Form the partial differential equation of following:
(a) 2z=a’x*+b’y*> (b) z=x+y+ f(xy)
Q.41 | Form the partial differential equation of following:

(a) z:(x2+a)(y2+b) (b) F(xy+z’,x+y+z)=0
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Q.42

Solve following partial differential equations :

(a) x(y*-2°)p+y(@* -x)a=z(x" -y

) 0 x(y-2)p+y(z-x)q=2z(x-Y)

Q.43

Solve following partial differential equations :

@ py+ax=pq (b) z=px+qy+2,pq

Q.44 | Solve following partial differential equations :
0’z 0%z . 0’z 0°
@ — - =sinxcosy+xy (b) — - =C0S X C0S 2y
OX~  Oxoy oX“  oxoy
Q.45 | Solve following partial differential equations :
2 2 2 2 2 2
@ T2 2 02,02 gow ) 02 5 02 02 45, ooy
ox? oxoy  oy? OX oxoy oy

Q.46

2

(a) Solve: ; Z _e7V cosx ,giventhatz=0
X

2

wheny =0 and g:O when x =0

(b) Solve:% =z given that z=¢’ and %:ey when x=0
X X

A7 . . :
Q Solve: % = 2%+ z where z (x , 0) = 8 e using method of separation of variables.
X
Q48 Solve: 3?+ ZQ =0, where z (x, 0) = 4 ™ by using method of separation of
X
variables.
Q.49 0z

Solve: FV = 4@ where z( 0, y) = 8 e® using method of separation of variables.
X

Q.50

Attempt the following.

L|x| <1

O;|x| >1
Hence evaluate IWM .
0

1) Express the function f(x):{

2) Find the Fourier sine transform of e ™.

as a Fourier integral.
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X sin mx e "
Hence show that'[ dx=""—":m>0.
G 2

Q.51

Attempt the followmg.

_ _ L|x| <1
1) Find the Fourier Transform of f(x) = . Hence evaluate J'

0;[x/>1

I’lX

_ o 1-x%x| <1
2) Find the Fourier integral represent for f(x) =
0 |x>
Q.52 | Attempt the following.
e™;forx<0,a>0
1) Find the Fourier integral represent for f(x) = .
e ™; forx>0,a<0
1,0<x<2
2) Find the Fourier cosine transform of f(x) =
0, x=2
Q.53 | Attempt the following.
1) Using Fourier sine transform of e *(a > 0), show that
2 xsinkx e
dx = k>0) .
-[ a’+x° 2 (k>0)
2) Using Fourier Integral show that jwsm X g
1+ o’
Q.54 | Attempt the following.

1) Find the Fourier sine and cosine transform of x"* (n > 0) .
2) Using Fourier integral representation, show that
T Sin @ CoSs wX q

w=%®£x<b

0 @




