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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given there in. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. State and derive Cauchy-Riemann equations for analytic

functions.

fo'ys"k.kkRed dk;ks± ds fy, dkWph&jheku lehdj.k crkb,A

vkSj O;qRiUu dhft,A

2. Find the analytic function whose real past is

sin 2

(cosh 2 cos2 )

x

y x−
·

og fo'ys"k.kkRed Qyu Kkr dhft, ftldk okLrfod Hkkx

sin 2

(cosh 2 cos2 )

x

y x−
 gSA
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3. Let f(z) be an analytic function of z in a region D of the

z-plane and let f ′(z) ≠ 0 inside D. Then prove that the

mapping w = f(z) is conformal at the points of D.

eku yhft, fd f(z), z-ry ds {ks= esa D esa z dk ,d

fo'ys"k.kkRed dk;Z gS vkSj eku yht, fd f ′(z) ≠ 0 ds vUnj

gSA fQj fl¼ dhft, fd ekufp=.k w = f(z), D ds fcUnqvksa ij

vuq:i gSA

4. Let f(z) be an analytic function within and on the

boundary C of a simply connected region D and let z0

be any point within C, then derive :

C
0

1 ( )
( )

2 ( )

f z
f z dz

i z z
′ =

π −∫

eku yhft, fd f(z) ,d ljy :i ls tqM+s gq, {ks= D dh lhek

C ds Hkhrj vkSj lhek ij ,d fo'ys"k.kkRed dk;Z gS vkSj eku

yhft, fd z0 ds Hkhrj dksbZ fcUnq gSA fQj O;qRiUu dhft, %

C
0

1 ( )
( )

2 ( )

f z
f z dz

i z z
′ =

π −∫

5. With the help of calculus of residue, calculate the value

of 
0

sin x
dx

x

∞

∫ ·

vo'ks"kksa ds dsydqyl dh lgk;rk ls] 
0

sin x
dx

x

∞

∫  ds ewY; dh

x.kuk dhft,A
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. If z1 and z2 are two complex numbers, then prove that :

| z1 + z2 | ≤ | z1 | + | z2 |

;fn z1 vkSj z2 nks lfEeJ la[;k,¡ gSa] rks fl¼ dhft, %

| z1 + z2 | ≤ | z1 | + | z2 |

2. Prove that an analytic function with constant modulus

is constant.

fl¼ dhft, fd fLFkj ekikad okyk ,d fo'ys"k.kkRed Qyu

fLFkj gksrk gSA

3. If f(z) = u + v is an analytic function of z = x + iy,

prove that the families of curves u = c1, v = c2 are

orthogonal to each other.
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;fn f(z) = u + v, z = x + iy dk ,d fo'ys"k.kkRed dk;Z gS]

rks fl¼ dhft, fd oØ u = c1, v = c2 ds ifjokj ,d nwljs

ds fy, vkWFkksxksuy gSaA

4. Consider the transformation w = z. exp
4

iπ 
 
 

 and

determine the region in the w-plane corresponding to
the rectangular region bounded by the lines x = 0, y = 0

and x + y = 1 in the z-plane.

ifjorZu w = z ij fopkj dhft,A exp
4

iπ 
 
 

 vkSj z-ry esa x

= 0, y = 0 vkSj x + y = 1 js[kkvksa ls f?kjs vk;rkdkj {ks= ds

vuq:i w-ry esa {ks= fu/kkZfjr dhft,A

5. Find the radius of convergence of the power series

!

nz

n∑ ·

ikWoj Ük`a[kyk 
!

nz

n∑  ds vfHklj.k dh f=T;k Kkr dhft,A

6. State and prove Liouvile theorem for entire function.

lEiw.kZ Qyu ds fy, fymoys izes; crkb, vkSj fl¼ dhft,A

7. Show that the function ez has an isolated essential

singularity at z = ∞.

fn[kkb, fd QaD'ku ez esa z = ∞ ij ,d i`Fko~G vko';d

foy{k.krk gSA
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8. Determine the poles of the function 
2

( )
( 1)( 2)

z
f z

z z
=

− −

and residue at each point.

QaD'ku 
2

( )
( 1)( 2)

z
f z

z z
=

− −
 ds /kzqo vkSj izR;sd fcUnq ij

vo'ks"k fu/kkZfjr dhft,A

**************


