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Instructions : (1) All questions are compulsory.

(2) Write the question number in your answer sheet as shown in the
question paper.

(3) Figures to the right indicate marks of the question.

1. (a) State and prove that every continuous function on [a, b] is Riemann integrable. 7
U
2n? F 2 4
(b) Prove that 9 < - dx < 9 - 7
6
OR
1. (a) State and prove First Mean Value Theorem of Integral Calculus. 7
(b) Prove that f(x) = 3x% is Riemann integral on [0, 1]. 7
2. (a) State and prove Cauchy’s condensation test. 7
1
(b) Prove that the series Zn_z n(Tg)P converges for p > 1 and it diverges forp<1. 7
OR

2. (a) Prove that a complex sequence converges if and only if its real part and
imaginary part converge.

(b) Discuss the convergence of the following series : 7
: © n
O 25

(i) 2.

n=1 n2025 +2025

(i) X7,
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3. (a) State and prove Mertens’ theorem for the Cauchy product of two series. 7

(b) Discuss the convergence of the following series for different values ofz € C. 7
: 0 N .. o z"
(i) 2, nm+ 1z i) 2
OR
3. (a) Leta e C.IfX a_is absolutely convergent, then prove that it is convergent but
the converse is not true. 7
a
(b) Leta >0and 2 a_ be divergent series. Then prove that 2. 1 +rtlla diverges. 7
n
. e m_ m m(m-1) ,
4. (a) Ifmis a positive integer then prove that (1 + x)™ =1+ TR TR s
—1 —2)...(m—n+1
m(m _ 1) (m m') (m—n )xm.Where—OO<x<00. 7
(b) Derive Taylor’s series with the integral form of remainder for f{x) = cosx about
a =0 in (-0, 00). 7
OR
4. (a) State and prove the Taylor’s series. 7
(b) Obtain the power series solution of the differential equation
(1 —x)y' + 1 =0 with condition y(0) = 1. 7
5. Attempt any seven in short : 14

: 1, 1<x<2 o :
(1) Ifftx)= 7 2<x<3 then prove that f is Riemann integral on [1, 3].

(i) IfP={1,4,5,7,8, 10} be partition of [1, 10] then find ||P||.
(iii) Give an example of function which is bounded on[a, b] but not Riemann integrable.

. 1 .
(iv) Prove that '[Olo x_2 dx is convergent.
(v) Discuss the convergence of the series 2(—1)".

(vi) State Cauchy Root Test.

(vil) Define bounded sequence.

(viii) Find the radius of convergence of 3. a _z" if lim |an|% =0.
(ix) Define absolutely convergent series.

(x) Prove that X K%Ln is conditionally convergent.

(xi) Write the power series of e* for any real x.

(xi1) Can we expand the series of function f(x) = \/;c using Taylor’s Maclaurin series ?
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