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SECTION A - K1 (CO1)

Answer ALL the Questions (10x1=10)

1. | Answer the following
a) | Recall a finite set.
b) | Determine the set of all real numbers x such that 2x + 3 < 6.
c) | Describe Archimedean property.
d) | Define limit of a sequence.
e) | Write comparison test for series.
2. | Fillin the blanks
a) | The function f: A — B is said to be injective, if
b) |Ifx > —1,then (1 4+ x)" > foralln € N.
©) IfS3={%:nEN}thensup53= _
d) | A sequence (x,,) such that x,, = x,,,1,n € N is called
¢) | If ¥ x,, is convergent then lim(x,) = :
SECTION A - K2 (CO1)
Answer ALL the Questions (10x1=
10)
3. | Choose the correct answer
a) | If there exists a bijection between N and S then S is known as set.
(1) uncountable (i1) finite (ii1) infinite (iv) denumerable
b) | The sum of two rational numbers is .
(1) rational (11) irrational (ii1) integer (iv) natural number
c) | A function is said to be bounded if for some M € R.
() If()l =M (i) [f Gl =M (iii) [f ()| > M i) If) =M
i 2n _
d) | lim (nz " 1) =
10 (i) 1 (iii) 2 (iv) 3
¢) | The series X, nip converges if
Hp=1 i)p>1 (i)p <1 (ivy)—-1<p<1
4. | True or False
a) | If S is a finite set then the number of elements in S is not a unique number in N.
b) | If z and a are elements in R with z + a = a then z = 0.
¢) | The infimum of the set A = {x € R:2x + 5 > 0} is %
d) | A sequence of real numbers is said to be monotone if it neither increasing nor decreasing.




¢) | Let X = (x,) be a sequence in R then ) x,, is absolutely convergent if )| x, | is convergent in R.
SECTION B - K3 (C0O2)
Answer any TWO of the following 2 x 10 =
20)
5. | Prove that the set of all rational numbers is denumerable.
6. | Forall a,b € R, show that (i) |ab| = |a||b| (ii) |a|? = a? (iii) if ¢ = 0 then |a| < c if and only if
—c<ac<sc.
7. | Is [0,1] uncountable? Justify it.
8. | Examine whether the sequence (1 + %)n converges to Euler number 2 < e < 3.
SECTION C - K4 (CO3)
Answer any TWO of the following 2x10=20)
9. | State and prove Cantor’s theorem.
10. | Conclude that there is no rational number 7 such that * = 2 with a constructed proof.
11. | “Prove that a sequence in R can have at most one limit”
12. | Test the convergence for the series Yn=1 %@::1) using Raabe’s test.
SECTION D - K5 (CO4)
Answer any ONE of the following (1x20=20)
13. | (a) Consider the sets S and 7' such that T € S, then justify the following statements.
(1) If S is a finite set then 7' is a finite set.
(i1)If 7 is an infinite set then S is an infinite set. (10 marks)
(b) Express the relation between Arithmetic mean and Geometric mean in the form of inequality
and defend it with the proof. (10 marks
14. | (a) Defend Nested interval property with a suitable proof. (10 marks)
(b) Let Z = {z,,} be a decreasing sequence of strictly positive numbers with lim(z,,) = 0.
Then prove that the alternating series Zf:o(_l)nﬂZn 1s convergent. (10
marks)
SECTION E - K6 (CO5)
Answer any ONE of the following (1x20=20)
15. | (a) Let X ={x,} and Y = {y,} be sequences of real numbers that converges to x and y
respectively and let ¢ € R then construct a proof such that the sequences X + Y, XY and cX
converges to x+y, xy and cx respectively.
(12 marks)
(b) Let X = {x,,} be sequences of real numbers that converges to x and Z = {z,,} is a sequence of
non-zero real numbers that converges to z and if z # 0 then show that the quotient sequence X /Z
converges to x/z. (8 marks)
16. | (a) Sketch the proof for the statement that “a number u is the supremum of a nonempty subset S

of R if and only if u satisfies the conditions

(i) s<u for all s€S and (ii) if v <u then there exists s' €S such that v <s'”.
(10 marks)

(b) Test the convergence of the series Y.n=1 @nC0SNX by Dirichlet’s test. (10 marks)
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