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Section - A

Attempt all questions. (Maxirnum word lirnit 50) 2 x 8

a. Show'that the set of all natural numbers Ni is not bounded above.

b. Is the set of all real numbers R countable or ullcountable? Justily.
c. Is product of two divergent sequences alw.ays divergent? Justifu.

d. Is the series lff=r 9# convergent or divergent? Explain.

e" Write the e - d definition for continuitl. of a function. Using this definition, show that

f (x) : x3 is continuous in 10,2).

f. Find lim x2 sinl "r+0 x
g. Give the geometrical intcrprctrtion of mean value theorem.
h. Check the differentiability of the function f (x) = xlxl atx = 0

Section - B

Attempt anv two of the fbllow'ing: 6 x2

a. Define countably infinite set. Prove that every int-rnite set contains a countably int-rnite
subset.

b. Defineboundedsubsetof R.withanexample. Show'thatLub{t -#: n e N} :1.
c. Show thatlub(A + B) = lub(A) + Lub(B) for any two subsets,4 and B of R.

3. Attempt any two of the following: 7xZ

a. Prove that if (x,r) and (y,r) are t'wo sequences olreal nunrb,Jrs such LhaL xn -, x and

ln + ! then xnyn a x! for some tr, y € Ft. Is the convcrsc tmc? Jurstifi.
b. Define absolutely convcrgcnt scrics. Pror,'c that every absolutely' converg:nt series is

convergent. Is the converse true'/ Justif.

c. Test the convergence of the series Li=rff

Attempt any fwo of the following: 7 xZ

a. Show that a r"rnitbrmly continuous function is continuous. Is the converse true? Justifii.

b. Using e - ddefinition. shor.vthat liml = lfora > 0.
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Define Lipschitz function. Prove that every Lipschitz function is continuous. Is the
converse true? Justify

Attempt any two of the following: 7 x2

**>F*****{< t* * * *+ {<****

a. Prove that if /: fo, bl --+ R is continuous then / is bounded.

b. Find the value of a and b for which the tunction f(x):{*OI?r*",,, li 
t,,

differentiable at every point.
c" Let f :,4 -+ R be differentiable on.4. Then prove that f is monotone increasing on A if and

onlyif f'(x)>0 v xe A.
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