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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,

foLrr̀ 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. Express the following complex numbers in polar form.

(a) 2 2 3i

(b) –5 + 5i

(c) 3i

fuEu lfEeJ la[;kvksa dks /kzqoh; #i esa O;Dr dhft, %

(v) 2 2 3i

(c) –5 + 5i

(l) 3i
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2. Using the theorems on limits, find the following :

(a)
2

1
lim ( 5 10)

z i
z z

 
 

(b) 22

(2 3)( 1)
lim

2 4z i

z z

z z

 

 

lhekvksa ij izes;ksa dh lgk;rk ls fuEu dks Kkr dhft, %

(v)
2

1
lim ( 5 10)

z i
z z

 
 

(c) 22

(2 3)( 1)
lim

2 4z i

z z

z z

 

 

3. Show that under the transformation z = 
1

,
1

w

w




 the upper

half-plane of the w-plane (v > 0) corresponds to the

circle | z | < 1 in the z-plane.

izn£'kr dhft, fd :ikUrj.k z = 
1

,
1

w

w




 ds varxZr w-lery

dk /ku v/kZry (v > 0) ds leorhZ z-lery esa o`Ùk | z | <1 gSA

4. State and prove Cauchy-Goursat theorem.

dks'kh&xwlkZ izes; dk dFku dhft, vkSj fl¼ dhft,A
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5. Prove that :

2

20 4( 1)

x
dx

x

 





fl¼ dhft, %

2

20 4( 1)

x
dx

x

 





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. Define the following :

(a) Open disc

(b) Disconnected set
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ifjHkkf"kr dhft, %

(a) foo`r fMLd

(b) vlac¼ leqPp;

2. Prove that the function u = cos x cosh y is harmonic

and find its harmonic conjugate.

fl¼ dhft, fd Qyu u = cos x cosh y izaloknh gS rFkk bldk

izaloknh lax;qXeh Kkr dhft,A

3. Prove that the series ez = 
2

1 ...
2!

z
z    is absolutely

and uniformly convergent.

fl¼ djks dh Js.kh ez = 
2

1 ...
2!

z
z    fujis{k rFkk leku

vfHklkjh gSA

4. Find the bilinear transformation that maps the points z =

0, i,  onto w = , i, 0 respectively.

og f}jSf[kd :ikarj.k Kkr dhft, tks fcanqvksa z = 0, i,  dks

w = , i, 0 esa izfr fpf=r djsaA
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5. Show that under the transformation w = z2, the circle

| z – a | = b(a, b  R), n the z-plane corresponds to a

limacon in the w-plane.

izn£'kr dhft, dh :ikUrj.k w = z2 varxZr z-lery esa o`Ùk

| z – a | = b(a, b  R),w-lery esa fyesUlk ds leorhZ gSA

6. Find the value of :

3

C

ze
dz

z i 

eku Kkr dhft, %

3

C

ze
dz

z i 

7. Define the following with example :

(a) Removable singularity

(b) Pole

fuEufyf[kr dh ifjHkk"kk mnkgj.k lfgr dhft, %

(v) vius; fofp=rk

(v) vuard



A–1029 ( 7 ) P.T.O .

8. Expand the analytic function 2

1
( )

3 2
f z

z z


 
 in the

following region :

(i) | z | < 1

(ii) | z | > 2

fuEu {ks= esa oS/k Qyu 2

1
( )

3 2
f z

z z


 
 dk izlkj djks %

(i) | z | < 1

(ii) | z | > 2

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


