No. of Printed Pages : 10 MTE-09

BACHELOR’S DEGREE PROGRAMME
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ELECTIVE COURSE : MATHEMATICS
MTE-09 : REAL ANALYSIS

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Attempt five questions in all. Question no. 1 is

compulsory. Answer any four questions out of
questions no. 2 to 7. Use of calculators is not
allowed.

1. Are the following statements True or False ?
Give reasons for your answers. 5x2=10

(@ 0 is the supremum of the set
{_— n:nis a natural number}.

(b) A necessary condition for a function f to be
integrable is that it is continuous.
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(¢c) The greatest integer function [x] defined on

R is derivable in the interval [1 3:|.

21
(d lim cotx does not exist.
T
X— § X — §
o0 e n
(e) The series E [—) is convergent.
n
n=1

2. (a) Using the Principle of Mathematical Induction,
show that
1+3+5+7+..+(2n-1)=n%VneN. 3

(b) Show that the function f : [0, 1] > R
defined by

’ 1 when x is rational
f(x)=
2 when x is irrational

is not Riemann integrable. 4
(¢) Show that the function
fix)=| x—5 | +x% +3x+ 10

is continuous but is not differentiable at the
point x = 5. 3
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3. (a)

(b)

(c)

(b)

(e
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Show that the sequence (f,) where

f0) = ———, x € [1, =[ is uniformly

1+2nx

convergent in [1, cef.

Check whether the following sequences (s,)
are Cauchy, where

@) sy=1+2+3+..+n
i) s _4n3+3n
® 3n% +n?

Check whether the function f{x) = cos% is

uniformly continuous on the interval 10, 1[.
Is it continuous on the same interval ?
Justify.

Show that the union of two open sets is an
open set.

Verify Inverse Function Theorem for finding
the derivative at a point y, of the domain of

the inverse function of the function

fix) = cos x, x € [0, nl. Hence, find the
derivative at y.

Test for convergence the following series :

LN ™
® Zl Bn +1)!
n=

(ii)

3 | - PTO.



5 (a)
(b)
(e)
6. (a)
(b)

Define a compact set. Check whether the

set of integers is compact or not.

Ifa+b+c=-4 and 4a+2b+c=6, then

show that both the roots of the quadratic

equation ax2+bx+c=0 are real.

Using Taylor’s Theorem, prove that

X2 X4

cosx<l-—+— Vxe R.
2! 4!

State the second mean value theorem of
integrability. Verify it for the functions
f and g defined on [1, 2] by f{x) = 3x and
g(x) = bx.

Test the following series for absolute and

conditional convergence :

N, 5
® Zl( U gar1
n=

o0

(i) sin nx
o S

n=1




7. (a) Prove that there is no rational number
whose square is 6. 3

(b) Check whether the following functions are
continuous or not at x = 0. Also, find the
nature of discontinuity at that point, if it

exists. 4
([2-x -2
X +x x#0
X
@D fx)=3
1 , x=0
L 2
x2+% , Xx<0
Gi) fx)=:
3 1
- + = s 0
L x 3) x> |

(c) Examine the function f given by
flx)=(x-83(x+3), xe R

for extreme values. . 3
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(M) R W SRiya weww Qi G [x], 0
'E,%]ﬁaam’-ﬁwil

(@) lm_ X o wrftirea Tt Brer |

T
Xo— X——

2 2

() Aot i(%)n S R |
n=1 '

2. (%) TR A fFm w1 i w, e
1+3+5+7+..+@2n-1)=n%VneN. 3
(@) feame
1 G!'Gx‘lﬂﬁﬂ%
f(x) =
2 9 x IURAT 2
o qRwifd wem £ : [0, 1] > R WM
HATHANT & B | 4

(m) fewm & v
fx)=]|x-5| +x2+3x+l0
Haq § A Mg x=p M omweim W 3| 3
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3.

(%) feamu f& oT#FT (), [1, «[ ¥ THEHMa:
AfETd B, &l f(x)———z—, x € [1, o[.

1+2nx

(@) mﬁﬁq%ﬁmﬁmm(sn)m%m
&, &t

i) s,=1+2+3+..+n

4n% 4+ 3n

S (i) sy = 5

3n3 +n

(M e Hfifkm fF wm f(x):cos%, U
10, 1] W THEHHa: Haq & I A& | w1 98 g4l
I R Faa g 2 3fee i |

(%) feamy % @ faga ag=ml w1 aftem @
forea =2 @ )

(@) weafua hive fof Bem fix) = cos x, x € [0,
& gfaem oM % Wi F fag y, W, Hasher
6 HA & o w1 7w sfoew wew Wg w5
TN X TH] § | WG, y, W FTHAS @
Hf |

(1) fr=fafga afird & sifen H ste Fifvw .
Bn+1)!
n=1

1

W 2T fegn

n=1
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5. (%) Tgd gy yhnfya e | site i
o quitent =1 wg= wea g & 0 4 2

(@) IR a+b+c=-43M4a+2b+c=6d
ey & fur o ax2 + bx +c= 0%

A1 o At € | 4
(7T) R AT 1 W& Wk, fag i fr
cosxsl—%2f+1;—t VxeR. 4

6. (%) HFEHEA & fedfa wey wm T & S

& | f(x)=3x3ﬂ§ g(x) = 5x gAT [1, 211«'
fufa sl £ 3R g ¥ f @ wenfia

Hifr | 5
(@) fFw it gufedy aftror & for FrefoRaa
Sfort <t it hifdre - 5

N (qm B
@ Zl( 1) 3n+1
n=

(i) sin nx
o S
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7. (%) fag iR & F5 ff Wh oo sen 74 2
e a6 | - 3

(@) wita fifse & Fafafes oo x = 0 W waa &
1 7 | 3 fergett W e w1 e A,
A IRt TWEd oft F1a HINY | 4

',/2—x—,/2+x
X

,. x#0
(1) fx)=A

—_ , x=0

) fx)=]
1
3

—x3+3)  , x>0

(M) A F R A =x-83x+3),xec R
i feu T wem £oh Sif9 Al | 3
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