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Note :- Attempt FIVE questions in all, selecting at least two questions

from each Section. All questions carry equal marks.

SECTION—A

1. (a) Show that set of irrational numbers is uncountable.

n-t-l11 Tl *

(b) By considering the integral f — dx n > 0 prove
J x

that

i f, 0 i<log 1 + - <
n + 1 1̂  n j n

2. (a) If fisintegrable on [a, b] andc is a real number then cf is

integrable on [a, b]. Moreover jcf dx =c Jf dx .

2 .
(b) Proceeding from the definition, compute J — dx .

i
3. (a) State and prove fundamental theorem of Integral Calculus.

(b) Prove that "[-ilL dx = — - -
•|(x + 2)6 20
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4. (a) Prove that B(m, n) = E=> m > 0, n > 0.
I m + n

(b) Prove that Jxne'aVdx^- ^ ? ' where n + 1 >0.
0

00

Hence evaluate | e"a2x'dx .
-CO

SECTION— B

00 .
F X lOU X

5. (a) Discuss the convergence of J-r— j-jdx.
+ x

dxx
(b) Show that improper integral I . -- is convergent and

o Vx-x 2

its value is n.

6. (a) If (|>(x) is bounded and monotonic in [a, co) and tends
*.t

to 0 as x -> oo and Jf(x) dx is bounded for all t > a, then
a

00

Jf(x) (jt(x) dx is convergent at oo.
a

CO

r sin x
(b) Use Abel's test to show that je~as - dx, a>0 is convergent

2

1. (a) Showthat J xmcosecndx exist if and only if n <m+ 1.
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(b) Show that "f J!E2L _ -HI- dx = e- log-- -
J i-e-ax l-e~bx ao

where a, b, c > 0

F c"3* sin bx
8. (a) Evaluate dx, where a > 0. Hence.deduce that

J x
0

"r sin bx n
I
0

(b) Show that for x2 < 1.

jlog(l - a2 cos2 x)dx = 7i log(l+Vl-a2J- n Iog2.

0443/EPY-10141 3 13000


