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B.Sc. (Part-III) Supplementary/Special

Examination, 2021

MATHEMATICS

Paper - I

(Analysis)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ ØeMve kesâ efkeâvneR oes YeeieeW keâes nue keâerefpeS~ meYeer ØeMveeW

kesâ Debkeâ meceeve nQ~

Note : Attempt any two parts from each question. All

questions carry equal marks.

FkeâeF&–I / Unit-I

Q. 1. (a) Heâueve f(x) = x2, –< x <  keâer HetâefjÙej ßesCeer %eele

keâerefpeS~

Find the Fourier series of the function f(x) =

x2, –< x < .

(b) oes ÛejeW kesâ efueÙes MJeepe& ØecesÙe keâes efueefKeÙes SJeb efmeæ

keâerefpeS~

State & prove Schwartz's theorem.

(c) cešxvme ØecesÙe efueKekeâj efmeæ keâerefpeS~

State and prove Merten's theorem.

FkeâeF&–II / Unit-II

Q. 2. (a) meceekeâueve ieefCele keâe cetueYetle ØecesÙe efueefKeÙes SJeb efmeæ

keâerefpeS~

State and prove fundamental theorem of

Integral calculus.

(b) oMee&FÙes efkeâ 
n 1

a

sinx dx
x



  efvejhes#ele: DeefYemeejer nw

peye n leLee a Oeveelcekeâ nw~

Show that 
n 1

a

sinx dx
x



  converges absolutely

when n and a are positive.

(c) ceevee f(x) = x2, x  [0, a], a > 0 oMee&FÙes efkeâ fR

[0, a] leLee 
a 3

2

0

ax dx
3

 .



(3) (4)
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If f(x) = x2, x [0, a], a > 0 show that fR

[0, a] & 
a 3

2

0

ax dx
3


FkeâeF&–III / Unit-III

Q. 3. (a) Ùeefo u – v = (x – y) (x2 + 4xy + y2) leLee

f(z) = u + iv, z = x + iy keâe Skeâ efJeMuesef<ekeâ Heâueve

nw, lees f(z) keâes z kesâ heoeW ceW %eele keâerefpeS~

If u – v = (x – y) (x2 + 4xy + y2) & f(z) =

u + iv, z = x + iy is an analytic function of

z = x + iy, then find the value of f(z) in terms

of z.

(b) oMee&FÙes efkeâ efÉjsKeerÙe ™heevlejCe kesâ Debleie&le Je»eevegheele

efveMÛej nesles nQ~

Prove that cross section are invariant under

a bilinear transformation.

(c) W = f(z) kesâ efJeMuesef<ekeâ nesves kesâ efueÙes DeeJeMÙekeâ SJeb

heÙee&hle ØeefleyebOe keâes JÙeglhevve keâerefpeS~

To derive the necessary & sufficient condition

for f(z) to be analytic.

FkeâeF&–IV / Unit-IV

Q. 4. (a) efmeæ keâerefpeÙes efkeâ efkeâmeer otjerkeâ meceef° ceW ØelÙeskeâ efJeJe=òe

ieesuekeâ Skeâ efJeJe=òe mecegÛÛeÙe neslee nw~

Prove that in a metric space every open

sphere is an open set.

(b) R ceW Deeke&âefce[erpe iegCeOece& keâe keâLeve efueefKeÙes SJeb efmeæ

keâerefpeÙes~

State & prove Archemedean property in R.

(c) yeveeKe efveÙele efyevog ØecesÙe keâe keâLeve efueefKeÙes SJeb efmeæ

keâerefpeS~

State & prove Banach fixed point theorem.

FkeâeF&–V / Unit-V

Q. 5. (a) efmeæ keâerefpeS efkeâ efkeâmeer mebnle otjerkeâ meceef° keâe Skeâ

mebJe=òe GhemecegÛÛeÙe mebnle neslee nw~

Prove that a closed subset of a compact

metric space is compact.

(b) efmeæ keâerefpeS efkeâ Skeâ mebyeæ mecegÛÛeÙe keâe meblele

Øeefleefyecye mebyeæ neslee nw~

Prove that continuous image of a connected

space is connected.

(c) efmeæ keâerefpeS efkeâ efkeâmeer otjerkeâ meceef° keâe Skeâ mebnle

GhemecegÛÛeÙe mebJe=òe leLee heefjyeæ neslee nw~

Show that a compact subset of a metric

space is closed and bounded.
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