Sequences & Series Practice Sheet (Student Copy)

Praveen Chhikara
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_ 1 1 1
lim l + + o+ ]
n—o | dydy a0z p—10y

is equal to

Let S, 22221% and [, = fn W gy Then, S, + I isequal to

1 52
(A)ln10 + 1 (B)ln10 — 1
1 1
(C)In10 o (D) In10 +5
1 . .
— if niseven
Consider the power series )7 a,z", where a, = 31 o
o if n is odd.

The radius of convergence of the series is equal to

oD

(-D"n Zzn
The radius of convergence of the power series Z 1s
n=0



Letxy = 0. Define x,, 44 = cosx,, for everyn = 0. Then

(A) {x, } 1s increasing and convergent
(B) {x,, } 1s decreasing and convergent

C) {x,} is convergent and x5, < lim,, o Xy < X for every n € N
n E 2n Ny m 2n+1 Y
(D) {x, } 1s not convergent

6

Let {a, } be the sequence of consecutive positive solutions of the equation tanx = x and let {b, }
be the sequence of consecutive positive solutions of the equationtanvx = x. Then

1 1 .. 1 .. 1
(A) Xo—q — converges but Yt ——diverges  (B) Y — diverges but Y - converges
n mn m n

(C) Both Y01 ai and Yoy bl converge (D) Both 20— ai and }7_q bi diverge
7
The value of the limit
27n*
lim
e R 20
1s
(A) 0 (B) some ¢ € (0,1) (C) 1 (D) oo
8

LetS = {x ER:x=0, Xo—q V< m}_ Then the supremum of S is

(A) 1 (B)S (C) 0 (D) o



The series Zx"”", x>0, is convergent on the interval

m=]

(A) (0,1/¢) (B) (1/e, e) (© (0, €) D) (1,¢)
10

Let x=(x,x,,...)€1*, x#0. For which one of the following values of p, the series th v,
i=1

converges for every y = (y,, y,,...)€ ["?

(A1 (B)2 ©)3 (D)4
11
Consider the power series Z and Zx— Then
ne=l J_ n=| f
{A} both converge on (—1,1] (B) bath converge on [—1,1)

(C) exactly ane of them converges on (—1,1] (D) none of them converges on [-1,1)

12

Which one of the following statements holds?

(A) The series Z\ converges for each x c[— 1, I]

n=0

(B) The series Z_\' converges uniformly in (—1,1)

(C) The series T— converges for each x E[—l.l]
od n -

n=|

N

(D) The series Z— converges uniformly in (—1,1)
n
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For a sequence {a, } of real numbers, which of the following is a negation

of the statement ‘ lim a, =077
—¥00

(a) There exists £ > 0 such that the set {n € N | |a,| > £} is infinite."

(b) For any M = 0, there exists N € N such that |a,| > M for all
n > N.

(c) There exists a nonzero real number a such that for every £ > 0,
there exists N € N with |a,, —a| < s for all n > N.

(d) For any a € R, and every £ > 0, there exist infinitely many n such
that |a, —a| > ¢,

14

Which of the following is false 7

1
A. "7 sin— diverges
n

o0 .
B. >, sin— converges

o0 .
C. > . cos— diverges

o0
D. > ", coS— converges

15



The value of the series » > | 2—n is

oamx
O N

16

Let A= {>, % ra; =0,1,2,3 or 4} C R. Then

A is a finite set

. A is countably infinite

A is uncountable but does not contain an open interval
. A contains an open interval.

=Rol--I=

17

Let {a,}7° and {bn}22, be two sequences of real numbers such tha.t the
series Y o a2 and Y_°7 b2 converge. Then the series > 7 | a,b,

is absolutely convergent
may not converge
is always convergent, but may not converge absolutely

o QW

converges to (.
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The limit
: 1 1 1
lim { —+ +-ot+— | =
n—soco\n n-+1 2n

A. e

B. 2

C. log, 2

D. e2.
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Let {a,} be a sequence of real numbers such that |a,.1 — a,| < ;—i for

all n € M. Then

A. The sequence {a,} may be unbounded

B. The sequence {a, } is bounded but may not converge
C. The sequence {a,} has exactly two limit points

D. The sequence {a,} is convergent.

20

Let {a,} be a sequence of real numbers. Which of the following is true 7

A. If ¥ a, converges, then so does }_ al
B. If 3 |a,| converges, then so does 3 a2,

C. If 3" a, diverges, then so does 3" a3
D. If ¥ |a,| diverges, then so does 3~ a2.



21

) n
The series Y~ | Cmﬁ z)

A. Diverges, for all rational =z € R

B. Diverges, for some irrational = € R

C. Converges, for some but not all z € R
D. Converges, for all = € IR,

22

A complex number v € C is called algebraic if there is a non-zero polyno-
mial P(z) € Q[x] with rational coefficients such that P(a) = 0. Which
of the following statements is true 7

A. There are only finitely many algebraic numbers
B. All complex numbers are algebraic

C. sin(F) + cos(F) is algebraic

D. None of the above.

23

How many finite sequences x1, 9, ..., 1, are there such that each =; = 1

or2,and Y " x; =107

A, 89~
B. 91
C. 92
D. 120.



24

Let A, B, C be three subsets of R. The negation of the following state-
ment

For every € > 1, there erists a € A and b € B such that for all c € C,
la —ec| <eand |b—c| > ¢

is

A. there exists e < 1, such that for all @ € A and b € B there exists
c€ Csuch that [a —c| Zeor |b—c| <e

B. there exists ¢ < 1, such that for all @ € A and b € B there exists
c &€ C such that j[a—¢| Zeand |b—c| <e

C. there exists € > 1, such that for all @ € A and b € B there exists
c€ Csuch that [a —c| >eand |b—c| < e

D. there exists € > 1, such that for all @ & 4 and b € B there exists
c€ C such that [a —c| >eor |b—c| <e.

25

Let a, = (n+1)!%e¢~V" for n > 1. Then the sequence (a,,),, is

A. unbounded

B. bounded but does not converge
C. bounded and converges to 1
D. bounded and converges to 0.

26

Consider the sequences

.M;i
N

r, =

[
Il
—

Un =

[
Il
—_

Then {z,} is Cauchy but {y,} is not.
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Let z; € (0,1) be a real number between 0 and 1. For n > 1, define

n+1

Tp+l = Tp — Ty,

Then lim r,, exists.

n—+o0

28

Suppose {a;} is a sequence in R such that Y |a;||z;| < oo whenever

3" |z;| < co. Then {a,} is a bounded sequence.

29

Consider the function f(r) = ar + b with a,b € R. Then the iteration

Tni1 = f(Zn); n=>0

for a given xy converges to b/(1 — a) whenever 0 < a < 1.

30

The inequality

m_ﬁ{%

1s false for all n such that 101 < n < 2000.



31

lim (n + 1)Y3 — n!/? = 0c.

n—+o0

32

Let S be the set of all sequences {ay, as, ..., a,, ...} where each entry a;

is either 0 or 1. Then S is countable.

33

an+an42

Let {a,} be any non-constant sequence in R such that a,.; = 5

for all n > 1. Then {a,} is unbounded.

34

The series

él'_‘
él'_‘
EI'_L

is divergent.
35

The inequality >, % > £ holds.

36



Consider the sequence {z,} defined by =, = ﬁ}fl for x € R where [-] denotes

the integer part. Then {z,}

(a) converges to x.

(b) converges but not to x.

(c) does not converge
)

(d) oscillates
37
The function f,(x) = n sin(z/n)

does not converge for any r as n — o0,

(a)
(b) converges to the constant function 1 as n — oc.
) converges to the function r as n — oc.

)

does not converge for all » as n — o<.

38

The value of the infinite product

[0 -5)

n==2
1s 1.
39

The series

i\/n—ﬂ—\/ﬁ

T
n=1

diverges.
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The sum of the series

1 1 1 1

12 7537527 To0.101

99

() o1
(b) &

29
100

(d) None of the above.

L
o o
L

41

Let f be an one to one function from the closed interval [0, 1] to the
set of real numbers R, then '

(a) f must be onto.
(b) range of f must contain a rational number.
(¢) range of f must contain an irrational number.

(d) range of f must contain both rational and irrational numbers.
42

The sequence VI AT+ Vi, \/’?+ VT + /7, -+ converges to

1443
2

1++v3

a3

(a
b)
(c) i3
(d)

[ 2]

P
= -
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The series
i(_l)ﬂ+]
n=1 ﬁ '
(a) converges but not absolutely.
(b) converges absolutely.
(c) diverges.

{d) none of the above.
44

Let u, = sin (Z) and consider the series 3 u,. Which of the following
statements is false?

(a) > u, is convergent.

(b) up, — 0 asn — oo,

(¢) > un is divergent.

(d) > wu, is absolutely convergent.

45

Define {z,.} as z; = 0.1, z, = 0.101, z3 = 0.101001, ........ Then the
sequence {z, }

(a) converges to a rational number.

(b) converges to an irrational number.

(¢) does not converge.

(d) oscillates.



