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UNIT_I

t. .R frR-srqr <{cbr fuT I r
Write the trichotomy property of R.

2. TE qe,<l"T lqa$ .{bt qRB furm aiFrr T-$ I 1

Express the open interval (q a) as a set.

3. {fr ae R {ff,o ft Cfl-6{I e >0{ qffi 0 < a <€, GUE
eqtq T{I fi a=0. 2
lf ae R is such that 0 <o <€ for every e >0,then prove that a = 0.
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(b) cqxs<l qTT q'g{rq

[O,U = {xe R:0 < x < i} 5l6l-{C{Ifl q-{{ I

Show that the unit interval

[O,U = {xe R:0 < x (1} is not countable'

r'.i;.&\,
I . ',Y-' r' '\ ti_'

4. (a) {fr (scg glil6i T<T G

infS=0.

If s = {! ln e r}, then show that inf S = O'

Ln' )

(b) <fr x e R, F(g ${l'l T-{i C$ n*e 'iV CetI$ {R
{l-flo x S nr.
If x e R, then Prove that tJ:ere exists

n*e N such that x1/Lx.

("/ qfr A>'O; C9CG C?'Xe<I 6 na e .lV C'fI{l {l{
{-e9 ny -l <A <nu.
lf g>O, then show that there exists

noe N such that na-l<a<na'

S. fi afiCil qfi< Vs-{ T<T :

Answer arlr1 one:

(a) {fr In =lan,bnl, n e iV Tfi qrc fr{l<q
qg<]-{< qfi qsrc qTs{ q{, F(g gql6l r-<T

C{ ,4bl E e R Cell-$ {K {Es {SrEl n e iF 3K{

Ee In
If In =lan,bnl, ne N is a nested

sequence of closed bounded intervals,
then prove that there exists a number
(e R such that (e I. for all ne /V'

s={!1ne r},
[n)

G
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6. rlfi xqT+ yFt <rg< ciffi q{ {I(E x < gr, cE(G fiXs<t
fr qh q{Resr xcriT .z (flr<t {R TtcE x < z < A. 3

If x and A are reai numbers with x < g, then
show that there exists an irrational number z
suchthat x<z<A.

UNIT-II

7. 1n21 w1e+ebr< s-&rr& frrtt r

Write the 3-tail of the sequence {n21.

8. s{t"t T-{t ({ <ts< I(1flir qffi qssq qh q{r<q
q{47

Prove that a convergent sequence of real
numbers is bounded.

9. (a) q{-q{ X = {xn}< qffit lfr+t E-<T, {'E 2

Examine the convergence of the
sequence X=lx,.) where

*n=t-
n+L

(b) )x,,{ qffiq lft51 r-fl, {'is
Examine the convergence of f x^ where

rv - $ 12"n 
Stnl 2
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10. fr c+rr+r qBK tE-{- q-sl : 4

Answer ar^y one'.

(o) srl6t s-{t * {"1} q-{o.retT qbt rR q1qr r u?[nJ (

v-1+r frr qffi {*, 1B fim r

Prove that the sequence {1}t" a Cauchy' Lnl.
sequence. State why it is convergent.

(b) st{I6t r-<r 6q <rg{ x$r< \r-{q{ ,{h vm e'<
<fr q+ {frcq t qti r&. q-{sq ql I

Prove that a sequence of real numbers is
convergent if and only if it is a Cauchy
sequence.

11. fr ffir6{I qf6 bs< e<t :

Answer ar:ly one:

(d.) q-{4q< qrff,{ qBq<q t"i"flqTett frqrqrc eTI.l

€{l I

State and prove monotone convergence
theorem for sequence.

(b) Cq:I\s<1 6q P-C1ft

$ -1-a#t nP

p>1< <Iz< qBqft q+ o<p<ltr Trc<

qlqlA r
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Show that the pseries

i1
,tt nP

converges when p > 1 and diverges when
0<pS1.

UNTt_III

t2. {fr e* .frr$ ,rF frq fte? Tmq rrm'

* -r* -ofu. +r2u =ondx3 -dx2 'dx'--Y

qh qqT{n E{, 6sG nF {WGr{ frfi q{f t 2
For certain values of the constant m, tlre
function e* is a solution of the differential
equation

* _3* _4+ +t2s =sdx3 - dx3 ' ,7x' ^''
Determine all such values of m.

13. fr r+rrqt efi qqtTtr s<T : s
Solve ar,y one:

x1x
(a) (I + e sldx + e v g - enldA =O

(b) a\a +2r,urldx+ x(xg - *2A2)da =o

14. ft cen* eA rqrdn T-{T :. s
Solve any ane:
(a) g2dx+{sxg-tldy =g

(b) oy -y = -a'.dxxx
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fi cqrcq efi rtqi{H qfl :

Solve at:ry one i

(a) V + a2 #,= 
o'

(b) (*'*a')dx+2xgdg=Q

UuIr-IV .

16. (a) fr cor* qfi q{Erq qfl ,

Solve atly one i

(t) # . z fl. Loy =0, y(0) = -4, a'(ol = 2

@ *-r*-dy-*3a=o
dxo dx' dx

(b) wr{F s{T :

Solve :

d2a -2da -3u =2ex -losinx
dx2 dx

12. fr romT et6 B*ug--< oq :

Answer any one:

(a) \{fretr ,iq{ 'm& <l-TqK nR qwqn T<1 ,

Solve by the method of undetermined
coefficients :

A" +6A'+99 = 2sinx

...i8

i;:t
<ti;rr#
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(b) T{r{Fr F{r :

Solve :

*t d'a" 
-4x2 *.e** -Ba =4togx

dxu dx" dx

18. $r5-qrT{l (gk flqfr 3rc$fl TR q{I{F T-{r : 4

Solve by the method bf variation of
parameters :

du
;r*a = tanx

19. (a) qh qws-q qfts<.tr kks-\,lz< ?Aq lrlqa.lT{<
<Efr{ii< {rm zrE& csrrf-{t? I
What is the nature of the value of the
Wronskian of the linearly independent
solutions of a differential equation?

(b) fi1e<I R e-*, 13' q1-E .4x qqq64!bl

* -6* *sry +t2s =edx3 dx2 dx

rfrs<"rr fdi-sgtz< EIt{ cql{F.t qrscr

rft$<qztn lt{Kq rrTfi{ frgt I 2+L=3

Show that the functions e-*, e3* and.
e4* are all linearly independent
solutions of

* -6**s++r2s=sdx3 dx2 dx

and hence, write the general solution of
the equation.
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( qfrRq qo {ti{ \oqe<(<qa-effi<Tfm I

{Additional2o-marks for 2O2g Batcb }

q-{4rr <-drfi{'-cft{S[D Cffimjefi frR gqlq rEt r 5

State and prove Bolzano-Weierstrass
theorem for sequences.

q-{qqq qomtR-\e-K 5-6 frR ${16l T-{l I . 5

State and prove divergence criteria for
sequences.

22. vq-{ fr cfiffi lBR wrrr+ rv :

Solve any tuo from the following :

fl 9*o- x2e-*
clx

@ oo'-^ 
-o =o

dx*

ftrr) * -sry +6s = e2x
dx" dx

5x2=10

***

P2Hs00/1333 2 SEM FYUGP MTHC2


