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Third Semester
Mathematics/ Mathematics with CA — Main
REAL ANALYSIS — 1
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 % 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :
1. x>y and y>z then
(a) x=2z b)) z>x
fc) x>z d) y>=x.
2. If a and b are real, then |a + b 2
(a) o]+ bl )  |a| - o]
@ ol ~[ef @  fpl-lal-

The range of the sequence (1 + (- 1}") is

a N b 2

() {0.1} dy o, 2}.

lim 2n+1 &

n—= Ap

(ay 0O hy 1

ey 2 (dy -1
¢

lim lL1+l-!------l]=

e B, 2 n

(a) 0 by e

e 1 (d) .

If (@, )-» a and (b, ) — b then
(a) (o, +b)=>a+b @ (a,-b)>a-b
© (a, ,l'rbu)-a alb (d) (a)+(b)>a+b.

Let La, be a series of positive terms, Then n -» 2«

12

bl

(a) convergentif lima’™ > 1

Fleb o

(b) convergent of lim a'™ <1
A=k

{c) divergent if lim g <1
il =i

(d) divergent if lim a'" =1.

[ ke
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10.

11.

n! e Ok
If a, = — then lim ——=
n

el ¥
(a) e (b)
€ 0 (d)
e
The series Z%
(a) converges (b)
() oscillates (d)

For the geometric series
convergence R is

n) 0O (b)
e} = (d)

ife.

diverges
both (a) and (¢).

Ix" the radius of

1
1Yn.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a} or (b).

Each answer should not exceed 250 words.

{a) Write down the order axioms.

Or

(b) State and prove triangle inequality.
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12,

13

14.

(n)

(b)

(a)

(b)

{a)

{b)
(a)

Prove that any convergent

bounded sequence,

Or

sequence is

If (@,) =1, (b,)—=>1 and a, s¢, sb, forall

n, then prove that (¢, ) - 1.

State and prove Cesaro's theorem,

Or

Prove that every sequence (a,) has a

monotonic sequence.

Disgcuss
1 +_L+E+i+...
ol gt gl

Or

State and prove Raabe's test.

Show that the series

the convergence of the series

1 Sl 1 1
-2-7,--3—3[1+2}¢4—3{1+2+a]-5—,{1+2+3+4]+.-.

(b)

CONVerges.

Oy

Find the radius of convergence, for the

binomial series.
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16.

17.

18.

19.

PART C — (6 % 8 = 40 marks)

Anawer ALL questions, choosing either (a) or (b)),

(a)

(b)
(a)

(a)

(h)

(a)

(b)

State and prove Additive property.
Or

State and prove Cauchy-Schwarz inequality.

If (@,) =+ a and a, » 0 for all n and a =0,
then prove that [i) — (é—] .

Or j
Show that Elﬂ (a”"]= 1, where @ >0 is any

real number,

Digcuss the convergence of the geometric
sequence (r"},
Or

Prove that

rlt [Gr+1) (n+2) - ()] > dfe.

!

Prove that the harmonic series —
n

converges il p > 1 and divergesif p<1.
(8T8
State and prove Kummer’s test.
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20, (a)

(h)

Show that the series z

sin nd
—— converges for
n

all values of ¢ and Z— converges if 0

e0s i
"

is not a mulliple of 2z,

Or

State and prove the Abel's theorem.
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