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MATHEMATICS - III

Common to ME, MECT, AE, MMT, ETM, E.CONT.E, EIE, ECE, EEE

Time:

3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) Expand log z by Taylor’s series about z=1

(b) Expand in positive and negative powers of z if 1 < |z| < /2 [8+§]

(22 +1 (z2+2)

2m
(a) Use method of contour integration to prove that f o

O<a<1

(b) Evaluate de(fm using residue theorem. [8+8]
0
(a) When n is a +ve integer prove that P, w Va2 — 1 cos 6)"dd
(b) Prove that fo ax) «%
% 2 n+1 ;
Where «a ts of J,, ( [8+8]

nsformation w=cos z

ear transformation which maps the points (1, i, -1) into the points
[8+8]

(a) Evaluate f sin” 0 cos* 0df) = 2% using 3 — T functions.

22

(b) Prove that f —dr = f 22e " dx using B — T functions and evaluate the

integral.

(¢) Show that f dr =a "3(m,n) [5+64-5]

'm+n

(a) State necessary condition for f ( z ) to be analytic and derive C - R equations
in Cartesian coordinates.

(b) If u and v are functions of x and y satisfying Laplace s equations show that

s + it is analystic where s = g—Z — % and = @—i- oy [8+-8]

(a) Find the poles and residues at each pole of the function ﬁ

(b) Evaluate z2(ii§) where C is |z| = 2 by residue theorem. [8+8]
c
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—ez(ziii)S where C: | z| = 2 using Caucy’s integral theorem.

(b) Evaluate [ z3dz using Cauchy’s integral formula along y = x.

—2+1

(¢) [(z+y)dx +(x2y)dy along y=x? from (0,0) to (3,i)

* ok Kk ok ok
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(a) Find the poles and residues at each pole of the function ﬁ

(b) Evaluate [ fézfg) where C is |z| = 2 by residue theorem. 848
c

(a) Discuss the transformation w=cos z.
(b) Find the bilinear transformation which maps the poinf (1]
(0,1,00).
(a) Expand log z by Taylor’s series about z=1
(b) Expand g (z2+2 in positive and ne wers of z if 1 < [z] < /2 [8+8]
(a) Evaluate f 1)3 where C; g Caucy’s integral theorem.
5+

) Evaluate sing Cafghy’s integral formula along y = x.
72+z

(r + y g y=x2 from (0,0) to (3,i) [5+5+6]

EQZ 20 cos* 0dl = ﬁ using [ — I' functions.

[8+8]

) Prove that f 22e~*"dz using B — I functions and evaluate the
integral.
(c) Show that f —mmda: =a""B(m,n) [54+6+5]
(a) When n is a +ve integer prove that P,(x) = = [ (z £ v/a? — 1 cos#)"df
0

(b) Prove that flin(oz:v)Jn(ﬁm)dx =0, aEp
0

RN ON
2 nt1| o & 5

where v and [ are the roots of J, () =0 [8+8]
(a) Use method of contour integration to prove that f a2 dgaCOSG = 13’;2,
O<a<l
3
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(b) Evaluate [
0

MIW using residue theorem. [8+8]

8. (a) State necessary condition for f ( z ) to be analytic and derive C - R equations
in Cartesian coordinates.

(b) If u and v are functions of x and y satisfying Laplace’s equations show that

o . _du v o v
s + it is analystic where s = G — 9% and = g4 + 7 [8+8]
* %k Kk
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(a) Find the poles and residues at each pole of the function ﬁ

(b) Evaluate [ Q(Zz_dg where C is |z| = 2 by residue theorem. [84-8]
C

z(2-3)

2
(a) Use method of contour integration to prove that [

4 d
14+a?—2aCo 29
O<a<l 0
(b) Evaluate [ (w2+9)d(—9;2+4)2 using residue theorem. [8+8]
0

(a) When n is a +ve integer prove that P, ¥ (z £ Va? — 1 cos6)"do
0
1
(b) Prove that [ xJ,(ax) dr's 0, a ~f
0

where « a @ [8+8]

(a) Sta#€ necessamy condition for f ( z ) to be analytic and derive C - R equations
i ia® coordinates.

m

1 [ ) 17
-3 |:‘]n+1] y 0= 6
e ots of J, (z) =0

(b) If uand v are functions of x and y satisfying Laplace’s equations show that

s + it is analystic where s = g—;‘ — % gnd =94+ % [8+8]

(a) Discuss the transformation w=cos z.

(b) Find the bilinear transformation which maps the points (1, i, -1) into the points

(0,1,00). [8+8]
(a) Evaluate [ ﬁ where C: | z| = 2 using Caucy’s integral theorem.
c
5
(b) Evaluate [ z3dz using Cauchy’s integral formula along y = x.
—2+i
(¢) [(x+y)dx +(x2y)dy along y=x? from (0,0) to (3,i) [54+5+6]
w/2
(a) Evaluate bf sin” 0 cos® 0df = 2% using 3 — I’ functions.

oo )
(b) Prove that [ € —dz= [ z?e~""dz using B — I' functions and evaluate the
0 0

integral.

5
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(c) Show that [ #dw =a "B(m,n)
0

8. (a) Expand log z by Taylor’s series about z=1

(b) Expand

) Kk ok ok
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=T b positive and negative powers of z if 1 < [z] < V2 [8+8]
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(a) Find the poles and residues at each pole of the function ﬁ

2(z—3)

w/2
(a) Evaluate [ sin®@cos*0df = 2% using 3 — T’ functiong. @
0
2
%ﬂv

(b) Prove that [ e:/; dx = fa:2e*x4dx using [ — and evaluate the
0

integral.
(¢) Show that [ %dl‘ =a v [5-+6+5]
0

(a) Discuss the transform W=

(b) Evaluate [ 2¢9% where C is |z| = 2 by residue theorem. [8+8]
c

=]

(b) Find the bilinear tfansformatipn which maps the points (1, i, -1) into the points

<O7]'7OO)‘ [8—"_8]
(a) State nége ition for f ( z ) to be analytic and derive C - R equations
i rtes ordinates.
(b) If d v are functions of x and y satisfying Laplace’s equations show that
s + 1tis analystic where s = %Z — % and = %Zﬁ- %Z [8+8]
2
(a) Use method of contour integration to prove that [ il +a2—dgaCOSG = 13’;2 ,
O<a<l 0
(b) Evaluate [ le using residue theorem. 848
0

(a) Expand log z by Taylor’s series about z=1

(b) Expand m in positive and negative powers of z if 1 < |z| < /2 [8+§]

(a) When n is a +ve integer prove that P,(x) = £ [ (z £ /22 — 1 cos)"df
0

(b) Prove that }xJn(a:L')Jn(ﬁa:)da: =0, a &0
0

2
:% [‘]gj—)l] =03
where a and 3 are the roots of J, (z) =0 [8+8]
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—ez(ziii)S where C: | z| = 2 using Caucy’s integral theorem.

(b) Evaluate [ z3dz using Cauchy’s integral formula along y = x.

—2+1

(¢) [(z+y)dx {xzy)dy along y=x? from (0,0) to (3,i)

* ok Kk ok ok
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