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Each question is of equal Marks (10 Marks)

Q.1 | Find the Fourier Series for f(x)=e*inthe interval 0<x < 27.
Q.2 Expand f (x) = xsin xas a Fourier series in the interval 0<x < 2r.
Q.3 | Find the Fourier series of f(x)=2x—x’ in the interval (0,3). Hence deduce that
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-X* —-7<x<0
Q.5 rx  0<x<1
Find the Fourier series of the function f(x)= 0 x=1 . Hence show that
7(x=2) l<x<2
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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
Fourier series. Deduce that %+i2+i2+... :”—2.
1 3 5 8
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Xx+1 0<x=<~x
series for f(x) and deduce the value of 12+i2+i2+....
* 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+2x)=f(x).
Q.11 | Half range sine and cosine series of f (x) = x(z—x) in (0, )
Q.12 _ _ ] ) rx,0<x<1
Find the Fourier series for the function f(x) =
{ﬂ(x—2)1<x<2
Q.13 ) _ ) ) NG
Find the Fourier series for f(x) defined by f(x) = X+I when -7< X <m and
2
f(x + 2m) = f(x) and hence show that 1% - 2%+3i2 —4% Foenn = 71[—2
Q.14 X;0<x<l1

Find the Fourier series for the function f(x) = .
0;l<x<?2
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Q15 Iff(x):xin0<x<%
. T 3
= m-XIN —<X<—
2 2
=X-2nin37ﬁ<x<2n
Prove that f(x) = 4 {S";X - 5|n23x + sm25x —}
7|1 3 5
Q16 |ff(x):|5 when 0 <x <1
2l —x

= | when | < x < 2|

Prove that f(x) % _ 4 [i cos =, icos3—7ZX + 1 0035—7ZX + e

72 1?2 | 32 I 52 I

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

sin x 2sin 2x N 3sin3x B J

. 2 .
SIN PX = —SINn -t = — e
p T pﬂ.(lz_pz 22_p2 32_p2

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

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, 7)

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

22 i —3t .
e Evaluate: L1sin2tcos3t} L{e* (cos4t +sin2t)}

Q.23 Evaluate: L{sin22t} L{e’ZtCOSBt}
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Q.24 ; i t
Evaluate: L{—Sm 2t sm3t} L t.[e‘4t sin 3tdt
. t 1 0
Q.25 R s2+5+2
Evaluate: g s—1 g5
Q.26 Lt ot Sl s=L
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 +5+3
Evaluate: (s+2) (s —1) ' s®
Q.29 (s+1)? s
L2 b Lt dtan™ —}
Evaluate: S { a
Q.30 | Find the Laplace Transform of f(t), where
() ft) = t if 0<t<2 f(t+a)=f(t)
2
= a-t if L t <a
2
Q.31 | Find the Laplace transform of the function
sinot;0<t< z 5
T
fo=9 27[‘" FO=f(t+=)
0—<t<—
@ w ,
Q.32 | Use convolution theorem to find the Laplace Inverse Transform of
. sa .. s—-2
) —— ii
()(32—a2)2 ()s(s—4s—13)
Q.33 | Use convolution theorem to find the Laplace Inverse Transform of
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() > (i) ——
(s? +a%)(s? - b?) s?(s—2)
Q.34 | Find the value of the integral using Laplace Transform technique.
7 o int
[ t e costdt -+ SN g
(i j (i) j -
Q.35 | Solve the initial value problemy”+5y'+2y=e?, y(0)=1y'(0)=1, Using Laplace
transformation.
Q.36 | Solve the following Differential Equations using Laplace Transform technique.
2
Ol—;(—Z%er:et with  x=2 and %z—lattzo
dt d dt
Q.37 | Solve the following Differential Equations using Laplace Transform technique.
2
fwy ty=1 with  y(0)=1 and y{ﬂ -0
Q.38 | Solve the following equations :
(a) (D-2)°y=8(>+sin2x +x?) (b) (D*+D)y=x*+2x+4
.39 | Solve the following equations :
Q geq
(a) (D?+ 1)y = x?cosx (b) (D?+1)y=e* +cosh2x+x°
Q.40 | Solve the following equations :
(a) (D*+2D? +1)y = x*cos® x (b) (D*+2)y =e?+ cos3x + X*
41 | Solve the following equations :
Q geq
(a) (D?+ 2D+1)y = x e”sinx (b) (D*-9)y =e* cos2x
Q.42 | Solve the following equations :
() (D-2)*y =8(*+sin2x+x%) (b) (D*+8)y=x*+2x+1
Q.43 | Solve the following equations :
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(8) (D*-1)y = xsin3x+ cosx(b) (D*-4D+4 )y = 2e*+ cos2x + X°

Q.44 d? d
Solve: x> =Y _3x 2 4 5y=x2sin(log X).
dx dx
45 2
Q Solve: xzd—¥—3xﬂ+y:((log x)sin(log x) +1) / x
dx dx
46 2
Q Solve: (3x+2)d—2/+3(3x+2)ﬂ—36y:3x2 +4x+1.
dx dx
Q.47 d? d
Solve:x® =Y _3x & 4 5y=x2sin(log X).
dx? dx
48 2
Q Solve: xzd—z—Zxﬂ—4y=x2+2logx.
dx dx
Q.49 : - 2y
Solve by using method of variation of parameters: —- + y=secx.
X
Q.50 . - d?y
Solve by using method of variation of parameters: o + y=tanx.
X
51 2
Q Solve by using method of variation of parameters: d—zl— Zg—y =e*sinx
X X
.52 2
Q The charge g on a plate of a condenser C is given by L ((jjtg + R(il_? + q_ E sin ptthe
C

circuit is tuned to resonance so that p*= e if initially the current i and charge q be

R . . . .
zero show that for small value of T ,the current in the circuit at time t is given by

Q.53

[Ejsin pt
2L '
Dx+ y=sint

L . d
Solve the following simultaneous equations: ; WhereD =—
Dy + x=cost dt
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given that whent=0 ,x =1andy = 0.

Q.54

t

L . Dx+y=e d
Solve the following simultaneous equations: ; WhereD =—
Dy + x=e™ dt

Q.55

Form the partial differential equation of following:

2 2

(a) 22=2+2_
a

b2

(b) z =f(x+ct)+g(x—ct)

Q.56 | Form the partial differential equation of following:
(@) 2z=a’x*+b%y* (b) z=x+y+ f(xy)
Q.57 | Form the partial differential equation of following:
(a) z:(x2 +a) (y2 +b) (b) F(xy+z®,x+y+z)=0
Q.58 | Solve following partial differential equations :
(8) x(y*=2*)p+y(z* -x*)a=2(x"-y*) (b)) x(y-2)p+y(z-X)q=2z(x~Y)
Q.59 | Solve following partial differential equations :
(@ py+ax=pq (b) z=px+ay+2,pq
Q.60 | Solve following partial differential equations :
(a)gTzf— aangy =sinxcosy+xy (b) gx—zf— ;;Zy =C0S XCO0S 2y
Q.61 | Solve following partial differential equations :
(a) 2:22 2 ;;Zy ¥ Z;f —e" (b) giﬁ -2 ai:y+2;§ =X+
Q.62 2

(a) Solve: ; £ —e7 cosx ,given that z=0wheny =0 and %=O when x =0
X

2

(b) Solve:% =z given that z=¢” and %=e‘y when x=0
X X
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.63 . . .
Q Solve: % = 2%+ z where z (x , 0) = 8 e using method of separation of variables.
X
.64 . .
Qe Solve: 3?+ 2% =0, where z (x, 0) = 4 ™ by using method of separation of
X
variables.
.65 . . .
Q Solve: % = 4% where z( 0, y) = 8 e using method of separation of variables.
X
Q.66 | (a) Find real root of the equation x* + x? +1=0by using method of direct iteration
correct up to three decimal places.
(b) By using Newton —Raphson’s get the real root of the equation xe* —2=0
correct up to two decimal places
Q.67 : . .
(@  Find the real root of the equation xlog ,, x—1.2 =0 by false position method.
(b) By using Newton —Raphson’s get the real root of the equation X =€~ near x =
0.5 correct up to two decimal places.
Q.68 | (a) Using the method of iteration, find the roots of the equation x* —3x+1=0
X, =1.5correct to four decimal places.
(b) Find a root of the equation x* —x—1=0correct to three decimal places, using the
bisection method.
Q.69 | (a) Find root of the equation xe* = cos x correct to three decimal places using method

of False-position.

(b) Find root of the equation x* —3x+5=0 correct to three decimal places using
method of Newton-Raphson.




