TYBSC, MATHS PAPER 111, METRIC SPACES, QUESTION BANKS
(SEQUENCES AND SERIES)

Choose correct alternative in each of the following

1 Let f,(x) =sin sinnx for x € R and g, (x) = f"T(x) V x € R. Then

(@) | {f,} and {g,} are uniformly convergent on R

(b) {fn} and {g, } are not pointwise convergent on R

(c) | {g,} is uniformly convergent on R but {f, } is not

(d) | {f,} is uniformly convergent on R but {g,} is not

2 If {f } is a sequence of real valued continuous functions defined on [a, b] and
converging uniformly to f on [a, b] then

(@) | f may not be continuous on [a,b] | (b) | f is not bounded on [a, b]

(c) | f isintegrable on [a, b] (d) | f is not integrable on [a, b]

3 Let f,: [0,1] - [0,1] be defined by f£,(x) = x * x,,(x) where y, (x) = {0 if x &
[o.2] 1iFxe o]

(a) | {f,} converges uniformly to 0 on [0,1]

(b) {fn} converges pointwise to 1 on [0,1] but does not converge uniformly

(c) | {f,} converges uniformly to 1 on [0,1]

(d) | {f,} converges uniformly to x on [0,1]

4 Let {f }and{g, } be sequences of real valued bounded functions defined on [a, b]. If
{f,} and {g_} converge uniformly to f and g respectively then

(@) | {fy * g} converges to an unbounded function f * g

(b) | {f,, * gn} converges to a bounded function f = g

(c) | {f, * g} does not converge uniformly to f * g

(d) | {f,, * g,} may not be pointwise convergent on [a, b]

5 Let f,(x) =x"1(1—-x),0 < x <1then

(a) | {f,} is uniformly convergent on [0,1]

(b) | {f,} is not uniformly convergent on [0,1]

(c) | {f,} is not pointwise convergent on [0,1]

(d) | {f} converges pointwise to an unbounded function
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6 Let f,(x) =

1+nx2"’

’
n

(@) {fn} converges uniformly on R but {f } does not converge uniformly on R




(b) {f,} converges uniformly on R and {fn'} also converges uniformly on R

(c) {fn} does not converge uniformly on R but {fn'} converges uniformly on R

(d) | Neither {f } nor {fn'} converge uniformly on R

Let {f,} be asequence of real valued functions defined on [a, b] converging uniformly
to a function f on [a, b] then the following statement is not true

(a) | Each f,, is bounded on [a, b] = f is bounded on [a, b]

(b) | Each f, is differentiable on (a, b) = f is differentiable on (a, b)

(c) | Each f£, is continuous on [a, b] = f is continuous on [a, b]

(d) | Each f, is integrable on [a, b] = f is integrable on [a, b]

Letfn(x)={nxifOSxS%1 if%<x£1 then

(@) | {f,} converges pointwise to 0 (b) | {f,} converges uniformly to 0

(c) | {f,} converges uniformly to 1 (d) | {f,} is not uniformly convergent on
[0,1]

Let {f } be a sequence of real valued differentiable functions defined on (a, b). Let
£,(x) = f(x) and £, (x) = g(x) (pointwise limits)

(a) | If f is differentiable on (a, b) then f’ = g on (a, b)

(b) | If {fn} converges uniformly to g then f is differentiable on (a,b) and f' = g

(c) | If f' = g on (a,b) then {f } converges uniformly to f on (a, b)

(d) [ If {fn} converges uniformly to f then f is differentiable and f’' = g on (a, b)
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Let {f } be a sequence of real valued Riemann integrable functions defined on [a, b]
and f be the pointwise limit of {f}

@ | If f; fn # f; f then {f } does not converge uniformly to f

(b) | If {f, } does not converge uniformly to f then f; fn # f; f

(c) | If f: fn # f: f then the convergence is uniform

d) | If f: fo = f: f then {f } converges uniformly to f
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If {f }and {g,} are sequences of real valued functions defined on a nonempty subset S
of R which converge uniformly to f and g respectively then

(@) | {f. * gn} is uniformly convergent to f * g on S if each f;, is bounded on S

(b) | {f + g} is not uniformly convergent on S

(©) | {f,, * gn} need not be uniformly convergent on S

(d) | {f * g} converges uniformly to f * g on S iffeither f =0org=00nS
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Let f(x) = ,¥n € Nandx €R then {f,} is not uniformly convergent on

@) | [1,2] | (b) | [-2,-1]




[ (©]12)

@ |

[0,1]

13 If {f } is a sequence of real valued uniformly continuous functions defined on R
converging uniformly to f on R then
(@) | f may not be uniformly continuous on R
(b) | f is uniformly continuous on R
(c) | f may not be continuous on R
(d) | f is not bounded on R
Wl Letf,(0)=— vneNandvx e [02] If f(x) = f,(x) then
(a) | {f,} converges uniformly to f on [0,2] and f is continuous at x = 1
(b) | {f,} does not converge uniformly to f on [0,2] but f is continuous on [0,1]
(c) | {f,,} does not converge uniformly to f on [0,2] and f is not continuous on [0,1]
(d) | {f,} converges uniformly to f on [0,2] and f is not continuous at x = 1
15 If {fn} is a sequence of real valued bounded functions defined on [a, b] and converging
uniformly to f on [a, b] then
(@) | f is bounded on [a, b] (b) | glb{f (x):x € [a, b]} does not exist in R
(c) | f may not be bounded on [a, b] (d) | lub{f(x):x € [a, b]} does not exist in R
16 Let £,(x) =3x,vneNandV x € [0,1]
(@) {fn} converges uniformly on [0,1]
(b) | {f,} converges pointwise to a continuous function on [0,1]
(c) {fn} converges pointwise to a discontinuous function on [0,1]
(d) | {f,} is not pointwise convergent on [0,1]
17 | Let {f } be a sequence of real valued functions definedon S € Rand A € S. If {f }
does not converge uniformly on S then
(a) | {f,} does not converge uniformly on A
(b) | {f,} is not pointwise convergent on A
(c) | {f,} may converge uniformly on A
(d) | {f,} is not pointwise convergent on S
18 A sequence {fn} of real valued functions defined on S € R converges uniformly to a
function f: S > R. If M, =sup sup {|f,(x) — f(x)]: x € S} then
(@) | M,, is a finite number (b) | M,, does not exist
() | M, =0 (d) | (M,) is an unbounded sequence
19 Let f,: R - R be defined as f,,(x) ={0if x ¢ [-n,n] 1if x € [-n,n]

(@) | {f,} converges uniformly to f where f: R — R is defined as f(x) = 0




(b) | {f,} converges uniformly to f where f: R — R is defined as f(x) = 1

(c) | {f,} is not pointwise convergent on R

(d) | {f,,} does not converge uniformly on R

20 | Let {f,} be asequence of real valued functions defined on S < R and {f_} converge to
f pointwise on S. Suppose there is a sequence (t,,) of real numbers such that
If,(x) — f(x)| <t, foralln € N and for all x € S. If (t,) converges to 0 then
(a) | {f,} does not converge to f uniformly on S
(b) | Can not say about the uniform convergence of {f }
(c) | {f,} may converge uniformly to f
(d) | {f,} converges to f uniformly on S
21 | Letf(x) =37, ——then
@ ® COSZ’; "% is not uniformly convergent on [0,1] and can not be integrated
term by term
(b) ® COSZ’; " is uniformly convergent on [0,1] and can be integrated term by
term
©_ 222 is not uniformly convergent on [0,1] but fol Yo, 22 =
(C) o 1 " C0SCOoS nx "
n=1 fo n2
(d) | X7y, ==, does not exist for some x € R
22 If Yoo, fn(x) is aseries of real valued continuous functions defined on [a, b] and
converging uniformly to f on [a, b] then
(@) | f is not continuous on [a, b] (b) | f is not bounded on [a, b]
(c) | f is not integrable on [a, b] (d) | f is bounded on [a, b]
23 The series Y-y (—x)™(1 —x) is
(@) | Uniformly convergent on R
(b) | Uniformly convergent on [0,a] where 0 < a < 1 but noton [0,1]
(c) | Pointwise convergent on R
(d) | Uniformly convergent on [0,1]
24 LetY >, fn beaseries of real valued Riemann integrable functions defined on [a, b]

and f be the pointwise limitof Y., f,

(@ | If f: =y, f: f,then¥>_,  f, converges to f uniformly on [a, b]




(b)

If Yo, f, does not converge to f uniformly on [a, b] then f: f+

b
g;l j; j%

(©)

b b
J; n=1  Jo = 2n=1 j; Ja

(d)

If Y, f, converges to f uniformly on [a, b] then f; =y, f: fa
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The series Y

X2

(1+x2)n

(@)

Converges uniformly on (0, )

(b)

Converges uniformly on [a, ) where a > 0

(©)

Does not converge uniformly on [a, o) where a > 0

(d)

Converges uniformly on (0, a) where a > 0
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If {f } is a sequence of differentiable functions on [a, b] such that each £, is
continuous on [a,b] and }5°_;  f,, converges to f pointwise on [a, b] then

(@)

w_1 fn converges to f uniformly on [a, b] implies;—x 1 ) =

gél é%]%(x)

(b)

d yoo

T 2n=1 () =20y ;—xﬁq(x) implies Y.7_;  f,, converges to f uniformly on

[a, b]

(©)

ST AW =3 A

(d)

1 f. converges uniformly on [a, b] implies% 1 ) =

SR 160
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The series Y-y x™(1 —x)

(@)

Converges uniformly on [0,1]

(b)

Is not pointwise convergent on [0,1]

(©)

Is uniformly convergent on [0,a] where 0 < a < 1

(d)

Is uniformly convergent on [a, 1] where 0 < a < 1
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The series Yo

xn

x™+1

(@)

Pointwise convergent on [1, o)

(b)

Uniformly convergent on[0, o)

(©)

Uniformly convergent on [0,a] where a < 1

(d)

Uniformly convergent on [a,) where 0 < a < 1
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The series Y5y ——=s

n3+x3

(@)

Uniformly convergent on [0, a] where a > 0 but not on [0, o)

(b)

Not uniformly convergent on [0, a] where a > 0

(©

Uniformly convergent on [0, o)

(d)

Uniformly convergent on [a,0) where 0 < a < 1




30 If Y, la,|isconvergentthen >, a,x™is
(a) | Uniformly convergent on R
(b) | Uniformly convergent on any closed and bounded interval
(¢) | Uniformly convergent on [—a,a] where 0 <a <1
(d) | Pointwise convergent on any closed and bounded interval
31 If the power series X.7—, c¢,x™ converges at x = 1 and diverges at x = 2 then the
power series Yo,  |a,x™| converges
(a) | For all x € R with |x| < 2 and diverges for all x € R with |x| > 2
(b) | Forall x € R with |x|] < 1 and diverges for all x € Rwith 1 < [x| < 2
Ans | (c) | Forall x € R with |x| < 1 and diverges for all x € R with |x| > 2
(d) | Forallx e Rwith1 < [x]| <2
32 If the power series X.7—, ¢,x™ has radius of convergence 1 then
(a) | The power series convergesat x =1 and x = —1
(b) | The power converges at x = 1 and diverges at x = —1
(c) | The power diverges at x = 1 and converges at x = —1
(d) | Can not say about the convergence and divergenceat x =1 and x = —1
33 If R is the radius of convergence of the power series Y7, c¢,x™ then the radius of
convergence of the series Yo, nc,x" 1is
(@) |R (b) | VR
(©|R+1 (d) | R?
34 oo apx™ has radius of convergence R, and ».;—, b,x™ has radius of convergence
R,
Letc, ={a,if nisevenb, if nis odd then the radius of convergence of the power
series Yo—o Cpx™is
(@) |Ri+ R, (b) {Ry, Ry}
(©) | {Ry, Ry} (d) | Ri — Ry
35 Let f(x) =27y cpx™for x| <R.If f(x) is an even function then
@ |c,=0forallneN (b) | ¢, = 0 when n is odd
(©) | ¢, = 0 whenn is even (d)|c,#0foranyn €N
36 If R is the radius of convergence of the power series }.7—, c¢,x™ then radius of
convergence of the power series X%_, ¢, x™ is
(a) | R (b) | R
1/k 1
(©) | R (d) | =
37 Consider the power series Y., CO™ then

n

(a) | Radius of convergence = 1 and interval of convergence is [—1,1]

(b) | Radius of convergence = 1 and interval of convergence is (—=1,1)




(c) | Radius of convergence = 1 and interval of convergence is [—1,1)

T (d) | Radius of convergence = 1 and interval of convergence is (—1,1]
38 If « is a non-zero real number then the radius of convergence of the power series
Yo ax™is
() | lal (b) | lal'/?
1
© | (d) | o
39 . . x2  x3 xt . s -
The series expansion log log (1 + x) = x — Sty tois valid if
@ |Ixl<1 (b) | [x]| <AforA>0
© |Ixl<1 d) x>0
40 L

The series expansion 1 + 2x + 3x2 4= +nx™ 1 4= is valid in

(1-x)?

@ |R (b) | (=1,1)

(© | [-11D) (d) | Any closed and bounded interval




