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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. (a,+ o) =
(a) {x:x>a} b)) {x:x>a}
() {x:x<a} (d {x:x<a}
2. Every non-empty set of real numbers which is

bounded above has a
(a) infimum (b) supremum

(¢) prime number (d) rational number



The sequence ((—1)”) is a
(a) bounded sequence
(b) convergent sequence
(c) monotonic sequence

(d) divergent sequence

The limit of the sequence (lj 1s

n
(a 1 b)) n
(¢ O d 2

A monotonic increasing sequence which
bounded above converges to its

(a) lu.g. (b) glb
() - d o

Which 1s Cauchy sequence?

@ (-1") ® ()

(¢ (n") @ (/n)

The series 1+7+7r> +---+7" +--- converges if
(@ r>1 b 0<r<i1

© r=1 d r<-1
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8.  The series zip diverges if
n

(@ p>1 b p<l

() p=1 (d p<1

9. If Xa, converges, then za—"
n

(a) convergent (b) divergent

(¢) oscillatory (d) none

10. Radius of convergence of binomial series is
(@ 0 b) 1
© n (d o

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.
11. (a) |x|£a(a20) ifandonlyif —~a<x<a.

Or

(b) State and prove Cauchy - Schwarz
inequality.

Page3 Code No.: 30335 E



12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

If (a,)>a,(b,)—>b, then show that
(a,b,) > ab.

Or

Prove : (a,) >>,a,#0 Vne N =

a

n

(Lj — 0 and show that the converse of this

theorem 1is not true.

If an:1+%+l+-~-+l, show that the
n

sequence (a, ) diverges to .
Or
Prove that

hm{l[(n 1) (n+2)--(n +1)]1/"} _4fe.
n—»| n

Discuss the convergence of the series

zn3+a

2" +a

Or
Discuss the convergence of the series
212 +2% 4+ 4n?
n' +1 .
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15. (a) Show that the series 21—3—;—3(1+2)+

%(1+2+3)—51—3(1+2+3+4)+~- converges.

Or

(b) Find the radius of convergence for the
exponential series.

PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Every pair of integers a and b has a
common divisor d of the form d=ax+by (x

and y integers). Moreover, every common
divisor of @ and b divides this d .

Or

(b) State and prove triangle inequalities.

17. (@ @ (an)—>a,anZOVn;a¢0:>(\/Z)—>\/E.

@) (a,)—>a,b,)>b, b, #0Vn;b#0=

a, a
Bt B N
()3

Or
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18.

19.

20.

(b)

lim + 4+t =—.
e Jon? 41 A2n2+2 V2n® +n V2

(a)

(b)
(a)

(b)
(a)

(b)

(i) Show that lima”® =1 where a >0 is any

n—o

real number.

(i1) Show that

1 1 1 1

State and prove Cauchy’s first limit theorem.
Or

State and prove Cauchy’s general principle.

Test the convergence of the series

1 1.2 , 1.23 4
—xt——xT+———x"+
3 3.5 3.5.7

Or

State and prove Gauss test.

State and prove Leibnitz’s test.

Or
Let Xa,x" be the given power series. Let
a=limsufa,["  and  let  R=—(f
a=0,R=0 and if a=wo, R=0). Then

Ya,x" converges absolutely if |x|<R. If

|x| > R, the series is not convergent.
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