Full Marks : 60

1.

() Select the correct option. If X is a real number, then there exists a natural number n

(ii)

(iii)

(iv)

v)
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far as practicable.]

Group-A

{Multiple Choice Type Question) 1x15=15

Choose the correct alternative from the following :

such that
a) n<x bl n>x
 n=x| d) None of these

Identify the set of convergence of the series Zk"’x}b .
=

?) [0.1] " 0.1
9 {0.1} 9 {0}

@

Select the correct option. Let Zak(x -c)'bea power series with radius of
=0

convergence R. If R=, then

a) b) the series converges absolutely
the series converges only at c. for all x.

c) the series converges absolutely for all x None of these
satisfying [x — ¢| <R.

; X !
Write the correct expansion for 1= —l<x<l

a) Z(_])'x“'l b) Z(—l)’x“'l

k=1 =0
3 (-1f 9 None of these
L=l

Write the correct option. 2 log 2 is represented by the series
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(vi)

{vi1)

(viii)

(ix)

(x)

(xi)

(xi)

(xiii)

(xiv)

1

. . 1
\Write the correct option. A function [ is defined on (— 5,5) by f(x) =1+ 2.3x +

33042 4 o 4 03T 4 Then f s

a) : 1. bl continuous on (—1 1]
A continuous on { — 3,3 '3

11
¢ continuous on —-3.5)

Select the correct aption. If a vector space X is spanned by 10 vectors, then
b) dimX 210

4 None of these

a) dimX <10 .
d dimX 211 d None of these 0 g"”nwwg”"f'/
i n m ) 14 i N 1 ]
Select the correct option. If A € L(R ,R ), then KOIkagkﬁh”aﬂUf H;’;gr,f}./
o o> [A]>0 ' Bengat

9 =20
9 o> [A]20 d) oo>||A“>—co

Select the correct option. If a function F(x) is the integral of another function f(x)
with respect to X, then:

3 F'(x) = f(x) ® F'(x) = 1/f(x)

J F'(x) = J f(x)dx 9 F'(x) = f'(x)

Select a curve from the following curves that is not rectifiable.

2 b) y =i , forx in[1, o)

2
y = x3, forxin[0, 1]
d y = cos(x), forxin [0, 2n] d y = e, forxin [0, ®)
Select the correct option. To integrate a vector-valued function over an interval [a, b]

means
a) Finding the magnitude of the vector at b) Finding the average of all
points in [a, b]. vector values in [a, b].
d) Finding thet tt
. Finding the area under the curve traced ) g e fangen . othe
o vector-valued function at
by the vector-valued function in [a, b]. e
points in [a, b].

Select the correct option. A curve y :[a, b] = R¥ is rectifiable if

2) y' exists in [a, b] b) ¥’ exists and continuous in

[a, b]
9 y'(a) =y'(b) d None of these
Select the length of the curve y(t) = (cos t,sint),t € [0,2x].
a b) 2m
0 ‘ . d) None of these
If f is continuous on [a, b], then select the integral that does not exist
a) rb
o fF)d(x?) U F00d@ +x)

) (b

? [ F@dGE +x) d) None of these
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8.

)
Let f(x) = [x], x € [0,3]. Select the value of f03 f(x)dx
a) 1 b) 2
g 3 d) 4
Group-B
(Short Answer Type Questions) 3x5=15
(3)

X 2rr2

Establish that — < f 2

(3)

" Let f(x) be the sum of the power series Y, , a,x" on (—R, R) for some R > 0. If

f(x) = f(—x) for all x € (—R, R), deduce that a, = 0 for all odd n.

. Let a function f: [a, b] — R be integrable on [a, b]. Then |f] is integrable on [a, b]. (3)

Examine whether the converse is true or not.

(3)

. . 1 1 1
Examine that lim (—=+ —=—+ -+ —=)=
n—oo vn2+1 + Vynz+2 + + vnZin

. Let A and B be two bounded subsets of R such thatx € 4,y € B = x < y. Justify (3)

that supA < infB.

OR
3)
t , ,(x,y) # (0,0 "
Let f(x,y) = \[T? (x,y) = (0,0) B, QL-Q Ucrtch
=0,(x,y) = (0,0) "*R ?Wkr ishnap ,rhoaji,JB'Lr—\:{
Olkata, Vst Benqat00 126
Write the value of f,,,(0,0) and £, (0,0).
Group-C
(Long Answer Type Questions) 5x 6=30
7. Show that every sequence of real numbers has a monotone subsequence. (5)
X
Assuming the expansion log(l +x)=x— Y + 37 +---for—1 < x <1, thendeduce
1log(1+x) s 1_ 1
thatfo——x dx =1 +32 =t
(5)

; 3
> Let f(x) = [x], x € [0,3]. Deduce that f is integrable on [0,3]. Evaluate [’ f.
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10. If § be a non-empty compact subset of R, then exa

belong to S.

1L otc € R anda real function f be such that £ is continuous on some
[eth)=2f(EVH (M) _ g1 ()
h? ’

neighbourhood of c. Justify that ’l!iLI(l]

12. T et a function f: [a,b] = R be integr
and m be the infimum of f on [a,b] ]

b
m(b—a)sf fSM(b—a)

ien justify that

OR

able on [a, b]. If M be the supremum

mine that sup S and inf§

Let f:[a,b] = Rbe continuous on [a, b]. Then justify that there exists a point

¢ € [a, b] such that f:f = f(c)(b— a).

**#****************#********************
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