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Section — A
Q. 1. Attempt all questions (Maximum word limit — 50) 2x8=16
(a) Define the concept of refinement of a partition of an interval [a, b] with a numerical example.
(b) It f is continuous and non-negative on [a, b] , show that fab fdx = 0.

(c) State the necessary and sufficient condition of integrability of a function f(x) with respect to
a(x) on [a, b].

(d) Test the convergence of fol 7(11_—36) dx .

(e) State Abel’s Test of uniform convergence of a series.

(f) Define what is meant by Uniform Convergence of a series.
(g) For f(x,¥) = 2x* — xy + 2y° find f; and f,.

(h) Find the radius of convergence of the series
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Section — B
Q. 2. Attempt any two questions ox2—10

(a) State and prove the Second Mean Value Theorem of Integral Calculus.
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(b) If both #and g are differentiable on [a, b] and if both f’ and g" are integrable on [a, b]. show
that

[ frgitde = ) aGol s ], 9l flade.

(c) If f; and £, are bounded and integrable on [a, b]. show that (f; — f, ) is integrable on [a,b]
and

f;ﬁdx & f:fzdx = fab(fl — e

Q. 3. Attempt any two questions 7x2= 14

(a)If f; € R(a) and f, € R(a) on [a, b], show that (f; + f> ) € R(a) and

[y fda + [ foda = [J(f + f,) da

(b) If P* is a refinement of a partition P, then for bounded functions f and a on [a, b] for
monotone increasing @, prove that

B )= 0@ 5 a)
where U stands for the Upper Riemann-Stieltje Sum.

(c) Prove that every absolutely convergent improper integral is convergent.

Q. 4. Attempt any two questions. Ix.— 14

(a) Prove that a sequence of functions {f,} defined on [a, b] converges uniformly on [a, b] if and
only if for every € > 0 and for all x € [a, b], there exists an integer N such that

I fn+p(x) o fn (x) & = g
toralln =N, p = 1.

(b) Deduce Dirichlet’s Test for uniform convergence of a series of monotonic functions. Hence
show that the series
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converges uniformly in every bounded interval.



term.
Q. 5. Attempt any two questions.
(a) Prove that a power series is absolutely convergent within its interval of convergence.

(b) Prove that for a continuous function f(x,y), where x = ¢ (¢),y = ¥(¢t),

df _ 0f dx  0f dy
dt dx dt dy dt’

(c) Establish Lagrange’s Mean Value Theorem for a bivariate function f(x,y).
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