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1. For n E N, consider the function fn(x) = n+;'x'. Verify whet.her t.hc series I::=l fn(x) is
uniformly convergent over JR. [5]

( ) ,,, E 1 d" f(O)2. Let. a function J be defined as J x = xi- 1 • ' va 1rate """'Tx". [5]

3. Let¢: [O,1]--+ JR be defined as c/>(x) = f(x) + /(1 - x) where f is such that J"(x) > 0 for all
x E IO, 1). Find values of x where¢ is increasing. [5]

4. Find Maclaurin's expansion of sinx. Also find the set of values of x where the expansion is
valid. [5]

5. Let f: [1, 2j--+ JR be a function such that )'12 lf(:D)jrh < oo. Since f(:I:) ~ l/(:D)l for all :I:, we
conclude that f12 f(x)dx also converges. You prove or disprove the above statement. 15)

, E 1 1· 1·10 n(l l;-x{ d6. va uate 1mn-1oo 0 l+n x x. [fi]

7. Can you give an exa.rnple of a. sequence of functions J,,(x) : [O,l] --+ JR such tha.t each /,,
is Riemann integrable over [O,1] but the point-wise limit function /, i.e, limn->oofn.(x) =
f(x) which exists, is not Riemann integrable over ID. 1)? Can such a sequence Un} converge
uniformly on [O,1]? [3+2]

8. Find the set of values where the function f given by

J (x) = xelxl+x' + (x - l)lx2 - ll

is not differentiable. Also, if possible, differentiate e•in _,(,,) with respect to e- "0"_, (:r.). [3+2]

9. A man can wa.lk twice as fast a.s he. can swim. To go from a point on the edge of a circular
pool to a point. diametrically opposite he may walk a.round the edge, swim straight a.cross, or
walk part way around and swim the rest of the way in a straight line. How shall he proceed if
he is to make the trip in the least time? [5]

10. Find the radius of convergence of the power series [3+2]
1 0 1·4 1·4·7

1+ -x- + --x4 + XG + ... 009 9. 18 9. 18. 27

Give a.spedfic choice of a, band f such that .J: f(x)d:c converges but .J: J2(x)dx does not.
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