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Time : 2 Hours] [Max. Marks : 50

Instructions ; (1)  There are total 9 questions.

(2) Attempt any 3 questions from first 8 question.
(3) Questions number 9 is compulsory.

(4) Notations and terminologies are standard.

1. (@ Let A be any set. Prove that there is no surjection of A onto the set P(A) of all

subsets of A. 7

(b) Prove that there exists x € R such that x2 = 2. 7

2. (a) State and prove rational density theorem. 7
(b) Define lub of a set. Let A be<a non-empty bounded subset of R. Define

0A = {aa:a e A}, where o > 0. Prove that ub (aA ) = o = lub A. 7

3. (a) Let{x,}and {y,} betwo convergent sequences such that

lim x, =/and lim'y, =m.Provethat limx_+y =/-m. v
n—«= n=s« n=%en

(b) Prove that the sequence - [l +l] } IS convergent.

n
4. (a)_ Provethat every Cauchy sequence of real numbers is convergent. 7
n ] |.
(b)" Define Cauchy sequence. Prove that the sequence {Zk:lk—3} is a Cauchy
T
séquence.
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5. (a) letf:EcR—Rbea function and ¢ € R. Prove that fis continuous at ¢ iff for
every sequence fx f in E with X, # G, 7n & N, x, = ¢, as n = o, then f(x ) —

f(c), as n —» o L

(b) Prove that the function f(x) = ‘!'i’* not uniformly continuous on (0, =) and

X

uniformly continuous on [c, #), ¢~ 0. 7

6. (a) Letf:[a, b] —» R be a continuous function, Prove that f is uniformly contintous
on (4, b|, 7

(b)  Define | : (0, 1) = R by f(x) = sin (H), x (0, 1). Discuss the uniform

X

continuity of fon (0,1). L
7

7. (a) State and prove Inverse function theorem for derivatiye.

(h) Prove that the equation x* = 3x* + b =0 has at most oné root in the interval [0,1]. 7

8. (a) State and prove Darboux’s Mcan Value Theorem. ;
(b) Show that cos x = x3 ++ x?% + 4x has exactly one root in [0 ;] 7
9,  Attempt any four : (in short) 8
(1) By definition prove that /ub {l——— ne N ]
n+3 I

(2) Define : Ordered field.

(3) Give an exampléof a sequence which is bounded but not convergent.

(4) State Extreme Value Theorem.
]

(5) By definition prove that .kﬂ 3 =(.
(6) . Defingé : Removable discontinuity.
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