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B.A./B.Sc. (General) 5* Semester
(1129)
MATHEMATICS
Paper—I : Analysis—I
Time Allowed : Three Hours] [Maximum Marks : 30

Note :— Attempt any 5 questions selecting at least two questions
from each Section. All the questions carry equal marks.

SECTION—A
1. (a) Prove that the Set [0, 1] is uncountable.
(b) If f and g are R-integrable on [0, 1] Prove that

1 2 1 ‘.
J‘f(x)g(x)dx < j £2(x)dx- j g2(x)dx. 343
0 0 0

2. (a) State and Prove Darboux’s theorem.
(b) Let F(x) be defined as

1 fort<0

F(X) = :[lf(t)dt, f(t) = {1 +1 forO<t <2

Show that dix(F(x)) = f(x)Vx € [-2,2]. 3+3
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3. (a) Iff(x)is bounded and integrable function of x defined on
[a, b] where x = ¢(t) is strictly monotonic function
of te[a, B] and possesses a bounded and integrable
derivative ¢'(t) on [a, B] then prove that

I3

B
[f00ax = [T(@)eoa

1-x if xisirrational

(b) Let f(x)= { -\/1_—-_1(7 £ xisrational Show that f is not

Riemann integrable on [0, 1]. 3+3
4. (a) Prove that B(mn)z——-—-_m where m > 0, n > 0.
(m+n)
n/2 T ;
(b) Show that | Vtan® do=-. 343
) i
SECTION—B

[+ o]
5. (a) Discuss the convergence of Icosmx—zcos NX dx where
X
0

m, n > 0 using Dirichlet’s Test.

I
(b) Discuss the convergence of I (™ + x7™ log(1 + x) dx .
0 X

3+3

1 m
1
6. (a) Discuss the convergence of j[log;) dx.
0
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? log(1 + ax)

dx,a>0
(b) Evaluate _([ 1o 2a2
og(1 + ,
Hence evaluate I O—Ig(:;zx—)dx- 3+3

0
7. (a) Iff(x)isa continuous function on [0, ] having points of
infinite discontinuity at 0 and o only, lim f(x)= fi

x— 0+

and Itf(x)= f, then prove that

X—00

Im L{Ex) ; i) dx = (fo - fl)logg..

0

n/2 .. .
(b) Show that I sinxlogsinxdx is convergent with

0

value log(—z—} 3+3

" log(1 + cos asin x) n? — 402
8. (a) Show that j — =——— for all

0

a e(-x, 7).

SINX 4% is not absolutely convergent.

(b) Show that j
343
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