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Applied Maths — I

Each question is of equal Marks (10 Marks)

Q.1 Find the Fourier Series for f(X)=e " in the interval 0<x<27.
Q.2 Expand f(Xx) =xsinxas a Fourier series in the interval 0 <x<2rx.
Q.3 Find the Fourier series of f(X)=2x—X in the interval (0,3). Hence deduce that
1 1 1 7’
—2——2+—2—...:—.
1 20 3 12
Q.4 x> 0<x<
Find the Fourier series of the function f(x)=< T
-X° -7 <x<0
Q.5 X O<x<1
Find the Fourier series of the function f(X)= 0 Xx=1 . Hence show that
r(Xx—-2) l<x<?2
t1 11 _z
1357 4
Q.6 Find the Fourier series of f(X)=x? inthe interval 0<x<a, f(x+a)= f(x).
Q.7 If f(x)=|cosx|, expand f(x) as a Fourier series in the interval (-7, ),
f(x+27)=1(x).
Q.8 For the function f(x) defined by f (x) =|x, in the interval (-, 7). Obtain the
l 2
Fourier series. Deduce that —+ -+ — +...=—.
1 3 5 8
Q.9 . —X+1 —-7<x<0 ) . .
Given f(x)= . Is the function even of odd ? Find the Fourier
x+1 0<x=<~r
: 1 1 1
series for f(x) and deduce the value of —+—+—+
1 3 5
Q.10 | Find the Fourier series of the periodic function f(x); f(x)=-k when —7<x<0
and f(x)=k when O<x<zx,and f(x+27)= f(x).
Q.11 | Half range sine and cosine series of f(x)=xX(z—X) in (0, )
Q.12 X, 0<x<1
Find the Fourier series for the function f(x) =
7(x-2),1<x<2
Q.13 X2
Find the Fourier series for f(x) defined by f(x) = X+I when -n< x <7t and
1 1 1 1 ?
f(x + 2n) = f(x) and hence show that — — —+_— —— +....... -
1 2° 3 4 12
Q.14 X;0<x<1

Find the Fourier series for the function f(x) = .
0;l<x<2
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ais |ff(X)=xin0<x<%
. 3
= T-Xin —<X<—
2
=X-2nin3—ﬂ<x<2n
2
Prove that f(x) = 4 S'ZX _ Sln23X N S|n25x ~
r |1 3 5
Q16 If f(x) = Ii when0< x<|

_2I—x
T

when | < x< 2|

Prove that f(x) l — i ( L cos
2

2 I_z

7 1 37X 1 52X
T + —Cc0S— + 5—2 COS— + .......

3? | |

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

. 2 .
sin px= —sin prx

( sin X B 2sin 2x N 3sin 3x 3 J
T

Popt 2 _pttgpr

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

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, 7)

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

.22 ; T -
Q Evaluate: - {sin2tcos3t} L{e™ (cos4t +sin 2t)}

Q.23 Evaluate: L{sin22t} L{e’z‘cosf%t}

7
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Q.24 . :
L{—stt sm3t} L{tje““ sin 3tdt}
Evaluate: t .

Q.25 2
L‘l{log(SJrlj} Ll{s +s+2}
Evaluate: s—1 g°

7’

Q26 e S D L S
Evaluate: al’ (s-1)°+4

Q.27 B Iog(s+2j B S+2
Evaluate: s+3 ’ (SZ +4s+5)2

Q.28 L1 1+ 2s B s +5+3
Evaluate: (s+2) (s —1) ’ s®

Q.29 1) (s+D)? =l 4 S
Evaluate: L{ g3 L {tan g}

Q.30 | Find the Laplace Transform of f(t), where

1]
~

() f(t) if 0<t<%, f(t+a)=f()

. 4a
= q-t if E<t<a

Q.31 | Find the Laplace transform of the function

sina)t;0<t<£

(1) = @ tt)=f(t+5)
T 27 0]
0,—<t<—
w w

’

Q.32 | Use convolution theorem to find the Laplace Inverse Transform of

(i)

sa (i) s—2
(2 —a2)2 s (s —4s —13)

Q.33 | Use convolution theorem to find the Laplace Inverse Transform of
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SZ

. . 1
() (s? +a?)(s? - b?) () s?(s-2)

Q.34 | Find the value of the integral using Laplace Transform technique.
7 ¢, sint
(i) jt e costdt (i) je“ 2 dt
0 0 t

Q.35 | Solve the initial value problem y”+5y'+2y=e?,y(0)=1,y'(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 dt dt
Q.37 | Solve the following Differential Equations using Laplace Transform technique.

d? .

Z+y=1 with y(0)=1 and vy Zl-0

dx 2
Q.38 | Solve the following equations :

(a) (D-2)%y=8(e*+sin2x+x?) (b) (D*+D)y=x*+2x+4
Q.39 | Solve the following equations :

(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°
Q.41 | Solve the following equations :

(@) (D*+2D+1)y = x €* sinx (b) (D*-9)y =e™ cos2x
Q.42 | Solve the following equations :

(@) (D-2)*y=8(eZ+sin2x+x) (b) (D’+8)y=x*+2x+1
Q.43 | Solve the following equations :
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(a) (D?- 1)y = x sin3x+ cosx (b) (D’-4D+4 )y = 2" + cos2x + x°

Q.44 d? d .
solve: x2 °Y _ax Y 5y=x”sin(log x).
dx? dx
Q.45 2 _
Solve: X’ d—Z —3xﬂ+ y =((log x)sin(log x) +1) / x
dx dx
Q.46 2
Solve: (3x + 2)d—2/ +3(3x + Z)Q —36y=3x*+4x+1.
dx dx
Q.47 d? d
solve:x® — Y _a3xY 5y=x?sin(log X).
dx? dx
Q.48 2
Solve: x* d Z - 2xﬂ—4y:x2 +2log x.
dx dx
Q.49 2y
Solve by using method of variation of parameters: —-+ y=secX.
X
Q.50 dzy
Solve by using method of variation of parameters: —-+y=tanx.
X
Q.51 _ L d’y _dy .
Solve by using method of variation of parameters: F— 2d— =e"sin X
X X
Q.52 2 _
The charge q on a plate of a condenser C is given by L(;t—zq + R((jj_? + q_ Esin ptthe
C
circuit is tuned to resonance so that p2 = L—:t: if initially the current i and charge q
be zero show that for small value of %,the current in the circuit at time t is given by
Et sin pt
2L '
Q.53 o ) Dx+ y=sint d
Solve the following simultaneous equations: ; whereD=—
Dy + x=cost dt
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given that whent=0,x=1andy =0.

Q.54 L . Dx+y=¢ d

Solve the following simultaneous equations: ; whereD=—

Dy + x=e
Q.55 | Form the partial differential equation of following:
X2 y2

(a) Zz:a—z+b—2 (b) z = f(x+ct)+g(x—ct)
Q.56 | Form the partial differential equation of following:

(a) 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 :

(a) 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+qy+2ypq
Q.60 | Solve following partial differential equations :

o’z 0%z . 0’z 0’z
(@) — — =sinxcosy+xy (b) — — =CO0S XCO0S 2y
OX"  OXoy OX“~  OXoy
Q.61 | Solve following partial differential equations :
2 2 2 2 2 2
@) L2 2 T2 02 ooty () 92 5 02 02 s gy
ox2 oxoy  oy? OX oxoy oy

Q.62 2

Z 0z
=e’ cos X ,given that z=0wheny=0and —=0 whenx=0
oxoy

(a) Solve:
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2
z VA
(b) SoIve:Z—2 =7 giventhat z=¢" and a—:e*y when x=0
X

OX
.63 Z 0z
Q Solve: 2— =2-—+12 where z (x, 0) = 8 e using method of separation of variables.
X
.64 z Z
Q Solve: 32—+ 2% =0, where z (x, 0) = 4 ™ by using method of separation of
X
variables.
.65 0z 0z )
Q Solve: 6_ = 4= where z( 0, y) = 8 e using method of separation of variables.
X
Q.66 d’y dy
Find the series solution of the differential equation Xd—2 + & +xy=0
X X
Q.67 d? d
Solve the following equation in power series (1+ Xz)d—g + Xd—y— y=0
X X
Q.68 d?y
Solve in series in differential equation FJF Xy =0
X
Q.69 2
Solve in series in differential equation Xd—g/ +ﬂ -y=0
dx® dx
Q.70 d2y
solve in series the differential equation o +4y =0
X
Q.71 | Attempt the following
1) Derive Cauchy —Riemann equations for complex function w = f(z) in polar
form.
2) Define harmonic function, Show that u = % log(x* + y?) is harmonic and
determine its conjugate function.
Q.72 | Attempt the following
1) Derive Cauchy-Rieman equation for a complex function W = f (z) In polar
2 2
form .Hence deduce that 8_lzj+l8_u+i28_li =
o° ror r°o6
2) If w=u+iv represent the complex potential function for an electric field
andu =3x’y —y?®, determine the functionv.
Q.73 | Attempt the following

2

2
1) If f(z) is analytic function of z, prove that (%+%J| f (z)|2 = 4| f ’(z)|2
X
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1+i

2) Evaluate I (x* —iy)dz along the path (i)y = x(ii)y = X
0

Q.74 | Attempt the following
. . e 1 1 . 1
1) Find the image of infinite strip 2 <y< 3 under the transformation w==
z
also show the region graphically.
3+i
X
Define line integral .Evaluate I z%dz along (i) the line yzg ; (i) the
2) 0
parabola x = 3y®
Q.75 | Attempt the following
. . . . 22+3
1) Define bilinear transformation, Show that the transformation w= 2
Z J—
maps the circle onto the straight line 4u+3=0
2) State Cauchy integral theorem and Cauchy integral formula. Evaluate
sinrz* + cos rz’
[J] i 7% 4, c:lz]=3
c (2—1)(2—2) , Where
Q.76 | Attempt the following
1) Determine the analytic function whose real partisu =€ *(Xsin y —ycosx) .
2) Find the Bi-linear transformation, which maps the points z =-1,i,1 into the
pointsw=1,i,-1.
Q.77 | Attempt the following
1) Find the Bi-linear transformation which maps the points z =1,i,—i into the
Points w=0,1,00.
2z
2) Use Cauchy’s integral formula to evaluate Ie—4dz , Where Cis the circle
c(z+1)
7|=2.
Q.78 | Attempt the following
1) Prove that f(z) =€ is analytic every in the plane and find its derivative.
. 1
2) Find the image of |Z —2I| =2 under the mapping w= —
z
Q.79 | Attempt the following

2+3i
1) Evaluate J-(zz + 2)dz along the line joining the points (1,—1) and (2,3).

1-i
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2z +1
2% +7z

2) Evaluate { dz ; where C is |z|:%.
C

Q.80 | Attempt the following
1) If w=u+iv represent the complex potential function for an electric field
andu =3x*y —y®, determine the functionv.
. 2z+1 . .
State the Residue theorem and evaluate[ﬁ—2 dz , where Cis the circle
2) 2(22-1)
7| =1.
Q.81 | Attempt the following
1) Prove that f(z) =€®* is analytic every in the plane and find its derivative.
z
2) Expand f(z) =——— aboutz=-2.
(z+D)(z+2)
Q.82 | Attempt the following
3+i X
1) Evaluate I z%dz along (i) the line y =§ (i) the parabola x :?>y2
0
2) Find the image of the upper half plane under the transformation w= i
i—z
Q.83 | Attempt the following
1) Find the Bi-linear transformation which maps the points z =1,i,—i into the
Pointsw=0,1,00.
2) Determine the analytic function whose real partisy +€* cosy .
Q.84 | Attempt the following
7% +1
1) Evaluate I—dz where C is|Z| =1.
2 2(2z2+1)
2) Under the transformationw = 1 find the image of — y2 =1.
z
Q.85 | Attempt the following
1) Find the analytic function whose imaginary part is e*siny
2) Under the transformation w = L find the image of |2-2i[=2.
z
Q.86 | Attempt the following

2

Z—+1dz where C is|Z| =1.

1) EvaIuateI (22+1)
2(ZZ +

C
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2) Under the transformation, w = L find the image of x> —y? =1.
z

Q.87 ez

Z:D) dz ; where C:|Z|=4
Z+

Evaluate: (i) m

y e’ : y—1 =
(||) mmdz,wr\ere C.|Z 1|—3

c

10




