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Note :  Attempt five questions in all. Q. No. 1 is compulsory.
Do any four questions out of Q. No. 2 to 7.

1.  Are the following statements True or False ? Give 10

reasons for your answers.

(@)  The function f defined by

2 forl€xy<s3
f(x) =

d:for3sx<d
is differentiable at x=2.
(b) The function f (x)= sin x is uniformly

continuous on [0, 7% |.

(c)  Every positive term series is convergent.

(d) The singleton set {x}, for any xe R,is a

neighbourhood of x.
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The function f defined by

1 l
f(x)= —5 when JnEl VS
n=0,1,2...)
f(0)=0

is integrable on [0, 1].

For any two real numbers x and y, prove
that v 3] 2 x| [y

Prove that
2
- X
e <l=x+—,x>0.

Define a limit point of a subset S of R. Check
whether 1, 2, 3 are limit points of the set
[0, 2].

Use Weierstrass M-test to prove that the

(o)
series
n=

-1 1
2 2]

Find the value of a so that

2. n
1” v converges uniformly in

asin2x+sinldx
3

litn

1 —0 X

is finite. Also find the limit.
Is the set of integers a countable set ? Justify
your answer.



4. (a)
(b)
5 (a)
(b)
(©)
6. (a)
MTE-9

Test the continuity of the function 4

1 _ 1
X RY
e —e
. ————  whenx#0
fix) =4 L _1
X AN
¢ +¢
! whenx =0
at x=0
Test for convergence the following series 6
7y p
) e
46 6.8 810
. | [
(11) ; 5 E .......
Is every uniformly continuous function 3

defined on R continuous ? Justify your
answer.

Let f:[0, ] > (-1, 1] be a function defined 3

by f (X) = cos x. Show that f~ ! exists and

continuous on [—1, 1].
Find Maclaurin Series expansion of the 4
function sin 2x.

Prove that the sequence (5,) defined by 5

3 1
Y S+1=2— 5 n>1

is bounded, monotonic and converges.

S, =
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(b)

MTE-9

Apply Lagranges Mean Value Theorem to
the function log(1 +x) to prove that

0 <[log(l+x)]~ ! —x"1<1, x>0

i 2n n2
Find fim % ———
o0 p=] (?.n+r)3

[dentify the interval in which the function

fon R defined by

fx) = 15—x +222 =33
is decreasing,.

Let f: [0, 1] -> R be a function defined by

, 1} and

W

1
f(x) = 2x. Let P;= {0/ 3

IRERN

1 1
,=10 3 1t be two partitions of
the interval [0, 1]. Show that
L(Py f) < u(®y, ).



2139

TR 3T hTderd
T UL
TH, 2011
Trfura
T E.-9 : ardtaes favermar

g -2 HqUZ SfFas HF ¢ 50
Fie: gy 13ad®) vy 2897 99 R arn g
& I97 STT 1 FeT qie G¥T FHe |

1. SdEu qEfafEs s9q 9 & o9 w5 s e % 10
FRI FART |

2:forl1<xy <3

(@) f(x)= 4:for3<xa<d
BRI U T £, v =2 W FATHEAA F
(b) WEH f(x)=sin x, [0, T, | T THEHFAG:
Hed T
(c) UOHE TAIHE TS AU AtE Edt g
(d) THE ve R, & A0, T9= (3], x %103 gl

2

MTE-9 5 P.T.O.



1 1 1
(e) f(x)=;ﬁ-\_ﬂa;q<x55ﬁ

n=0,1,2 ...)f0) = 0 gr1 gRkyfag wem
£ 10, 1) W FHFANT 7|

2. (a) Wﬁmm@\my%mm
FITL T | y] 2 ][y
(b) Tog =wifsw & -

2
-X

X
e " <l-x+-—,x>0.
)

&~

(¢) R 3UGg=A S H A fag wRenfig =i
Sita wiferg 7 1, 2, 3 J9=99 (0, 2) & 9 faig
T

3. (a) dEuERE M-t v S g fag Hif

fp goft 3 n2a" [——1, 1] Y THgaEE:
n=l 2 2

arfargRer St B
(b) a1 THT {F T ST AUE :

. asin2x+sin3x
lim e 3
x—0 x

ufifg €11 sHeR! W oft 9 sifST
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(c) T YUNHI FH I UF NOER wyma 7 2

3T I T i Fwifem
4. (@) x=0WHT . 4
L
v Ay
(S
BN [ BN
fix)=4< ! . \
- 1 X
{ Bt
| Sy =0

I \ia i ATH KIS

(b) Tr=fafaa i s =1 s #ife 6
NGNS
() —+ N N
46 68 810
. |
(ll) 1 - " + 5 - 2-7 o
5. (a) @ R W ufwing vom TEEEEA: Had mew O

g B & 7 AT I F1 gfie wmife |

(b) HRESC /|0, 2] |1, 1], f(x) =cos x BRI 3
TRy s ¥ femmwe fF oo @ sifae
AT SR [~ 1, 1) W Haa ¥

(c) e sin 2x T HFAHA Joft 9OR A ity 4

MTE-9 7 P.T.O.



6. (a)
(b)
7. (a)
(b)
(©)
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Ted log(1+x) & o0 @nis Are 7 9w
] ek THog Hifae
0 < [log(1 +0)]7 P —x"l<1, x>0

s}
2n n<

lim % —— <

N—=eo r=] (2n+r)

IT A<A A Hifsw o R ™

fx) = 15—x +2x% — 3 g/ gitwfua Teld f
BEHE 2 |

HH AT £ 2 [0, 1) - R, f(x) = 2x 81

\ . 1 2
g wed B WEﬁﬁmP]:{O, 33 1}

1 1 2
~~\ = 0/ ~r -—'/1
AR P={% g 33 }3”'”5 [0.1%

1 faureE g1 femsn LR, f) < u(Py, f).
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