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302 : Mathematics
(Analysis — I)

Time : 2% Hours]

Instructions : (1)  All questions are compulsory.
(2) Figures to the right indicate full marks of the que

be number then

1. (a) LetS be any non-empty, bounded subset of R an

show that Sup(a + S) = a + SupS 7
(b) Prove that J11 is not a rational number. 7
OR
(a) State and prove Archimedean Prope that if S= {I/n:n € Nj
then inf S = 0. 7
(b) Find all x € R that satisfies the in 7
2 (a) 7
(b)
7
(a) antor's nested interval theorem. 7
—=1+ : + ] +...+—1-. Show that sequence {x } 1s a Cauchy
? ¥ n
7
Suppose that the function f is continuous on the interval [a, b]. f Ga) # f(b), and k
s anv number between f(a) and f(b). Then prove that there exists at least on€ :
poim' ¢ € (a, b) such Ihﬂ!f(f)=k- — 7
(by Show that any pulynumial of odd degree must have at least one real root.
OR
P.T.O.

Seanned with CamScanner



(a) Suppose that the function fis continuous on the interval [a, b] then prove that /is
uniformly continuous on [a, b].
(b) Discuss the uniform continuity of the following functions :

(i) fx)=x*on ][0, )
(i) gkx)=@-1)/(x+2)on [0,0)

4. (a) State and prove Darboux’s Theorem.

(b) Verify Mean Value Theorem(MVT) for f(x) = x(x—1) (x-2) on [0, 3L
OR

(a) Suppose that the composition f g is defined in a neighbourhood o

differentiable at x_ and f 1s differentiable at y, = g(x,). The

differentiable at x , and (f,2)"(x,) = (glx g’ (x,).

- x X x \¥*
(b) Evaluate: (1) lim L ) lim 2% +3% 45

x—m X x—0 3

5. Attempt any Seven short questions : 14

() IfA= {—L:’HEN}.then inf A=
n+l

(i) IfB={xeR/x*-2x

(iii) Give example of co

sequence {X j = {cos(nm/4}

uence which is unbounded and oscillatory.

(iv) Find the cluster

(v) Giveanex

. i 2n+l‘
n—w SH—I

(vi) Obtain th

(vii)

im [x—3]+ [x + 5] if exist.
-

ve example of a function with removable discontinuity.

(x) State Rolle's Mean Value theorem.
(xi) Determine where the function f(x) = x2 — 4 | is not differentiable.

(xii) State L’Hospital’s First Rule.
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