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BSMAT-SN401
B.Sc. DEGREE EXAMINATION,J ULY/AUGUST-2023
(FOURTH SEMESTER) (CBCS PATTERN) (Regular)
MATHEMATICS (Paper-1V)
Real Anialysis
(Note : 2021-22 Admitted Students Have to Answer the

Questions in English Medium only)

Time : 3 Hours ~ Max. Marks : 75

f

ECTION - A (5 x 5=125)
Answer any five questions. Each question carries five marks.
wy' Prove that the sequence {S,}  where

1 1 1 1

S"=n+1+n+2+n+3+ .......... +n+n is convergent.

b= 1 + 1 +_1 -, Giarenes + 1 % {S } e9soEs00
n+l n+2 n+3 n+n z = '

@eﬂcoannocsa)zﬁﬁoaoé

2. /Test for convergence of Zx/n +1-+n' -

Zs/n +1- \ﬁ —1 O330E, @PIDERD Hogowsods.

%xamme the continuity of the function f dehned by
f( x)=|x|+|x——l| atx=0,1.
x=0,1 © % f —|x|+|x II m&)d&oo)a)ééwano:ﬁan

30, ODEDED HOgosob.
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4 Show that f(x) = x sin()),x#0; f(x)=0 ,x=01is

continuous but not derivable at x = 0.
f(x)=x sin(}),x#0; f(x) 0,x= Oo)&'bo:ﬁénétgx 0
SabohaEn @DYFo D08 oD BSIRODEN) 8D B TRHOB

/Venﬁ/ Rolle’s theorem on [a, b] for f(x) =(x—a)

(x — b)" m,n are +ve integers.
[a, b] & f(x) = (x — )" (x — by $aedS 558 HEROBBNID

HO8d0S0b.
6. IffeR]a, b] and m, M are the infimum and supremum'

of f on [a, b], then show that m(b a)_

— P —

If(x dx<M(b a)
feR[a, b]soom[a, b]ﬁbdfcﬁaoé&tia)on SHO0L0 B.0).550.e0
mM e ®ond m(b-a)s Lf (x)dx<M(b-a) ®d
<SP0G

7. Iff e Rla, b] then show that [ f]| € R [a, b].
f e R[a, b]eand | f| € R [a, b] &8 <»sH08.

hm[1 1+ 1 + +--L =log3
8. Prove that e T n2 T g,

|1 1 1 1 :
lim| —+ + +..+—|=log3 7
n—nu[n n+l n+2 3"] 0og (O] 1:550030&.
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- _ SECTION - B (5 x 10 = 50)
Answer all the questions. Each question carries 10 marks

9. y Prove that a monotone sequence is convergent if
and only if it is bounded.

D5 DR OLPHORI08 <> BB HORXED O RH0B.
it - OR
b) State and prove Cauchy’s first theorem on limits.

Prove that lim-1-[1+25 +34 +....+n%:| =1

n—w n 2 .

B340 D 5983 Zooese HTROEBBD Tk DEROTIOE. OO

!
llm—|:1+2M +35 .+ n}‘] =1 99 OBRDOSOE.

©n
10. State and prove Cauchy’s n* root test.
558 dome HOY HSDOV, DERBODED.
OR

b) Test for convergence D (-1)" (V n+1-n ) :

n=|

ﬁ/zal("l)"” (Vn+1-vn) egrtsss 568008, |
11. 2 P

rove that /: I =[a, b] = R is continuous on [a, b]
then fis bounded on a, 4] and attains its bounds.

f:1=[a, b] > R gabavo [a, b] & edQFons f
gabavo [a, b] 6% Howio OHER D K.0.50. HOAH
B.0.572.000 2RpotHdod 6 wiRDob. |
| OR .
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b) Discuss the continuity of f(x) = x sin (yx) — 1, if
x # 0 and f(0) = 0 at the origin.
00 ot B f(x) = x sin (x) — 1, x # 0,/(0)=0

OO BDYHEBD DHOOYHD.

12. State and prove Cauchy’s mean value theorem.
§535-a'13c§6§3 DeNHO %ogom& DFDOD QETdo0b.

- OR
ﬁ'ing Lagrange’s theorem, show that

X
x>log(l+x)>—— x
1 g( _ x) 1+ for allx> 0.

-8 Fe0d LERCEBNHIDBRA0D DB:x->:0-82x>log.. -

(1+3)> == o0 cmiod

13. a) State and prove fundamental theorem of Integral |
calculus. '
DBREOR 8070 VTROBY) HHDOD), DERDOTHEN.
OR
i3 I sin_‘)r.f 2
b) Prove that ;SL 15 S-y-.r' O ROk,

X X X
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