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No supplementary answer-book will be given to any candidate. Hence the candidates should write the
answers precisely in the main answer-book only.
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Answers to short answer-type questions must be given in sequential order. Similarly, all the parts of one
question of descriptive part should be answered in one place in the answer-book.
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Write your roll number on question paper beforestart writing answers of questions.
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Note:- Question paper consists of three parts A, B and C.
Yo 9T § & 47T 3, § 3R 9 &l

Part-A: 20 marks SFT-3F: 20 3id
Part A is compulsory having 10 very short answer-type questions (with a limit of 20 words) of
two marks each. The first question is based on knowledge, understanding, and applications of
the topics/text covered in the syllabus.
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Part-B: 20 marks ¥TI-§: 20 3id
Part B has of the paper shall consist of 04 questions (with a limit of 150 words) of 10 marks
each. The candidate is required to attempt any 02 questions.
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Part-C: 80 marks 4WI-G: 80 3
Part C of the question paper is divided into four units comprising question numbers 6-9. 771ere is
one descriptive question from each unit with internal choice. Each question will carry 20 marks:
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Part-A/49TRT-3

Define functionals : [10x2=20)
TichaTcH® Ber B URWINT Bifore |

b

Write Euler's equation for the extremals of the functional. Ly (x))= _[F (x.2.") ax

wisares wem A (x)]= f (%.3.3") dx % TRY e B T SifgeR weRoT fRa)
1

Test for the extremum of the functional. ¢y (x ] I ¥ +x y dx; y(0),y(1)=0
0
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Define pointwise Convergence.
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Write the Cauchy criterian for uniform convergence of a sequence of functions.

Define sequence of partial sums.
RIS AT & 3B BT IRANG BitSTe|

If (x,d) be a metric space then prove that V' scx,s # ¢, (s,d) is also a metric spece.

afe (x, d)q&asm?a‘rﬁaa%m% V scx,s #¢,(s,d) 9 & R wufe 2nl
Define closure of a set.

U6 TTd & kD BT URHIMT Sl

Let A4 be a subset of metric space (x, d), then show that 4° = 4 , where 4’ is the derived
setof 4. A : |
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Define connected metric space.
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Part-B/¥T-§

[10x2=20]
Find the extremal for the functional. I\—dx“(y) y()=0y(2) = [10]
S—— )
j“‘d* YD) =0y2) =1 TR oxw B 7 D
Test the series Z—T- for uniform conver’gen’ce in [0,1]. (10]
W[ouﬁmwms:ﬁmés%wﬁuh Z 1) i 'aﬂq'&amﬁ%z’n
Let (x,d) be a metric space and ety non-empty subset of x, then prove that [10]

|d(x,4)~d (y, 4)|<d(x,y)Vx,ye 4

A1 5 (x,d) T gRe e d v A, xaruaaﬁﬁsqwgm‘s‘ a1 foz Pifow f
|d(x,4)-d(y, )| <d(x,y)Vx,yed

Prove that any Continuous function /"' from a Conipact metric space (x,d) to another

Compact Metric space (3 d) is bounded: that is; f(x) is albounded subset oy, - [10]
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 Part-C/911-9

Umt-Ilsa?lg
, : ,  [20x4=80]
Find the Curve _]ommg two pomts Wthh glve the shortest p0551ble tlme of descent under gravity.
[Brachlstochrone Problem] Loy S e [20]
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Show that Shortest dlstance between the Clrcle X + y? = 1 and the stralght lme y 4—x iss

242 —1 and lies onx y S B R 2 ;
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Unit-11/8®T-11
7. Discuss the uniform Convergence of the series in the interval 0,1 [20]
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[0,1] 3r=mer 4 F= 200 & v sl @ faaes difse)

Z.\"'(l =onl)
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OR/3gal ‘
Test for uniform Convergence and term by term integration of the following serics: [20]
i x
r=1 (I'I +X2 )b
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Unit-111/g®18-111

8. Prove that the set C of all Complex numbers is a metric space under [20]

|z, — 2, |
d(z,2,)= 2 7\q1/2
(5.2) (112, P)(1+1 2, )]

IZI—Zzl
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OR/3rdl
Prove that in a metric Space, every closed Sphere is a closed Set. [20]
fgz D 5 ve gRe Al # 9ds wgd el U G agead g &
Unit-1V/3815-1V
9. Prove that any Compact subset of a metric Space is Closed and bounded. [20]
faz BT 5 e gRe adfc 31 315 oYY <ed Iuergead ©ga 3R IRaz g gl
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Let X and Y be Connected metric Spaces. Then prove that the product space x xy is Connected.[20]
o X @ Y g gk dAed € 7a fag P 5 P ofe y .y W w7z g aafe €
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