Ex/EE/Math/T/123/2018

BACHELOR OF ENGINEERING IN ELECTRICAL
ENGINEERING ExAaMINATION, 2018

(1st Year, 2nd Semester )
MaTHEmMATICS- I F

Time: Threehours Full Marks: 100
(50 marksfor each part )

Use aseparate Answer-Script for each part
PART - |

(Answer any five questions)

1. a FindthelLaplacetransformsof thefollowingfunctions:

) Cos?2t

1-€
t

i)
b) If L{f(t)} =f(s), thenprovethat
f X
L{%} = £ f(s) ds, 5

2. @ FindtheLaplacelnverseof thefollowing functions

s-1
i) slog(Sle

S2

) L
) @@ Zare
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4.

b)

b)

b)

[2]

1-x%, |x|<1

Find the Fourier Transformof f(x) =
0, [x]|>1
and henceevaluate | wg—smx cos>dx
X 2
0
22423

Using Laplace transform, solve the equation

2
(ilT;(+2:|—)t(+5x:e‘t Sint with initial conditions

x(0) =0, x'(0) =1

Using Laplacetransform, solvetheintegral equation
t

F(t)y=t+ 2J' cos(t — u)F(u)du 5+5
0

i) Findthefunctionwhaose Fourier cosinetransformis

A i(a—ﬂj if w<?2a
fo(w) =f(x)=4/2n 2)

0, if w>2a
ii) FindthefunctionwhoseFourier transformis
f(w)=e™ 23+25
Using Perceval’s identities, Prove that

] J‘ dt _ T
) S @ P18 2a0(arb)

15. a)

b)

16. @)

b)

[7]

If f(z) isanayticwithinandonaclosed curveandif ais
any point within C, then provethat

(@) = n!j f(z)dt

- % ¢ (Z _ a)n+1
Evaluatetheintegrd,

ILZZ3dt, where C:|z|=1. 6+4
=74

6

Find the natureand location of singularitiesof thefunction

1
f(2)=2e?

2+i
Evauate j (2x +iy+1)dt dong

1-i
X=t+1 y=2t>-1.

State Residuetheorem 4+4+2



[4] [5]

b) i) Provethat 11. & Solvetheheat conductionequation
XP} (X) = XPy4(X) = NPy (x) S
—=k—, 0<x<l.
i) Provethat ot ox
Prr]+l(x)_Pr/]_1(X):(2n+1)Pn(X) 2%+2% g|thhat U(O,t)ZOZU(|,t) and U(X,O):f(X).

8. a Provethat b) Write Bessel equation of order n.

X35 (%) = XJy 1 (X) = Iy (%) 5
b) Provethat
2‘];1 (X) = Jn—l(x) - n‘]n+l(x) S)

9. Defineregular andirregular sngular pointsof ahomogeneous
second order linear differential equation. Find the series
solution about the point x = 0 of thedifferentia equation.

IX(A-x)y"-12y"'+4y =0 2+8

10. & Findseriessolutionabout thepoint x =0 of thedifferentia
equation

L+ x%)y"+xy' -y =0

b) Provethat

1
[ PP,k =0, if m#n 64
-1
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12.

13.

14.

b)

b)

b)

[6]

PART - 11

Symbols/Notationshavetheir usua meanings

(Answer any five questions)

(2)°
Show that thefunction f (z) =1 7 z#0
0, Z=0

satisfies Cauchy-Riemann equations at (0, 0) but the
functionisnot differentiableat origin.

Show that |im i—0 7+3

Zs0 72
Find an analyticfunction W =u+iv =f(z) of whichred
part u(x,y) is € *{ (x> — y®)cosy + 2xysiny}

Supposef(z) bean analytic function then provethat

?
+—=||f(@)|F=4|f'(z
[azayjl()l 1f'(2) F 6+4
Z
Evaluate I—dz where
(2% - 1?)?
C:|z|=4.
z2-1
Find the Laurent’s series expansion of ————— about
z22+52+6
z=0intheregion 2<|z|<3. 4+6

b)

b)

[3]

i) =
!( 2 1) "2
If f(t) and f'(t) are Laplace transformable and if
L[f (t)] = F(s) then provethat

s = im0 5
State the convol ution theorem. Hence find the Inverse

S
Lwl acetransform m 1+4

Find the Fourier transform of
f(x)=1-x2, |x|<1. 5
Find the Fourier cosinetransform of

f(x)=Cosx,0<x<a

=0,x>a 5
Establishtherelation:
102
(1-2xt+t%) 2=>"t"P,(X),
n=0
Ix|<1, |t<1
where P,(x) isLegendre Polynomial of order n. 5

[ Turn over



