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Answer al] the questions.

1. Let {A,} bea sequence of countable sets, Show that UA,, is a count-
able set. 110]

2. Show that = {p + 'q: p,q € Q} is a countable dense set in C. [10]

3. Let A be a closed set and C a closed and bounded set in 1. Show
that the set 4 + C = {a+c:acAd,ce C} is a closed set. (12

4. Let Vg, < oo Suppose a, > 0 for all n. Show that > al < oo. Give
an example to show that ‘an > 0 for all n’ cannot be dropped. [10]

9. e 'R - B be such that for each o e Az ; fle) > «} and
1% : f(z) € a} are both closed sets. Show that f is continuous. [12]

0. Let f: (0,1) - R be a differentiable function such that f’ > (. Let
A C (0,1) be such that A C (0,1). Show that f(A) = JiA). [12]

T Lot £ (a. b) <+ B o differentiable. Show that [’ satisfies the inter-
mediate value property. [10]

e Ef:la b] — R is a bounded and Riemann integrable function, then
show that |f] is also a Riemann integrable function. Give an example
of a function f where /] in Riemann integrable but f is not, [12]

9. Let f: [0,1] — [0,1] be a continuous function such that Jfdz = (),
Show that f(¢) = 0 for al] ¢ € [0,1]. [12]



