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2017
3rd Semester

MATHEMATICS
PAPER—C6
(Honours) _
Full Marks : 40 Time : 2 Hours
The ﬁgurgs in the right-hand margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

Notations and Symbols have their usual meaning.

1. Answer any fire questions : 5x1

(a) Let f: [1, 3] —» Rbe defined by f{x) = x2. What is
Sup{|fix;) - f(x)] @ x;, x5 t [0, 32

(b) Evaluae [ x‘e™dx.

(c) Find the least positive integer having 24 positive
divisors.

. {d) Using sine-Cosine form of Beta function, prove that
1 1
_— = - H
o3 5]~

{Turn Over)

e} If a = b .{mud rn:l_ and b = ¢ (mod m), prove that
a ='c {mod mj.

(f) If iy is an odd positive integer, prove that ¢(2h}=d{n)-.
(8] Find the value of o{360).
(h) State Darboux theorem for the Riemann integral.

2. Answer any five questions : : C 5x2

(a) Show that the function defined by :

1 1 1 - B
x s — — P =
f{x) >+ when omr <X £2n' n=0,1,2,...

= 0 when x = 0
is integrable in [0, 1].

. COs mx
(b) Examine the convergence of EW » 28>0, m>0.
{c) If f : |[a, b] - R is continuous on [a, b] and

I:t'{x:ldx = 0, prove that there exists at least one point '
cela, b] such that flc} = O.

(d) Using Euler's theorem find the unit digit in 3109,
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{e) If f in a non-negative continuous function over [0, 1]

1 | .
such that f[a]i’c'- show that £ﬂdeX->0.

L

dx
(f) Examine the convergence of _Em

() Show that [(n+1=nl(n), for n>0.

(h) If ais prime to b, prove that a2 is also prime to b.

3. Answer any three of the following questions : 3x5

(a) If fis bounded and integrable in [a, b], prove that |f]
~ is bounded and integrable in [a, b]. Is the converse
true? Give reason. 3+2

{b) State and prove Dirichlet's theorem for convergence
of improper integral. 1+4

(c) Show thtat [x™(1 - xJ"'dx exists if and only if m>0,
n>0. 5
(d) State and prove Fermat's theorem. 5

(e) Find the general solution in integers of the equation
5x + 12y = 80. Examine if there is a solution in
positive integers. 4+1

5
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4. Answer any one question : 1x10

(a) (i)

(11}

(b} (i)

(i)

(1ii}

(c} (i)

(ii)

State and prove second mean value theorem of
integral calculus in Bonet's form. 1+6

n® 1ln | )
+ 5 " 57 isaninteger vneN.

Prove that
O 21

r
7
3

lim t™

_"'"""'"dt—_. 0 -.-
Show that m—a bTr1 , when ~l<x<l

3

For any positive integer n, prove that " =§‘ﬁd),
where the summation extends over all positive
divisors of n. - ) 3
State and prove Wilson's theorem. 1+3
State and prove Chinese remainder theorem.

' 1+5

Solve the Diophantine equation 56x + 72y = 40
by Euclidean Algorithm method. 4
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