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for the questions

SECTION—A
( Real Analysis )

UNIT—I

1. (@) 319 @ =079 forq
°Write True or False :

[ G [x, x]F AR 973 A2 {x} B
f1fR3 = | i)

The closed interval [x, x] can be written
as the singleton set {x}.

(b) Ea YT (R)F “jefeorq «=febt fors | 1

State the completeness property of R.
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(2) i :

(3)
() I acRIACS a-a=a, (5@ 24990 I @ W
a=09={ a=1 5 (@ I x F y 7 R @A IBY R{; 0O
If aeR such that a-a=a, then prove X <y, (903 (TN 701 & AN 461 7 € Q A 3
that either a=0 or a=1. ° N E S
/ If x and y are any real numbers with
(d) A aeR WF a#0, =@ 4T FN & x <y, then show that there exists a
a? >0. 2 rational number re@Q such that
If a € R and a # 0, then prove that a® > 0. X<l
(e) Ve Sl Rv@ e SORCUAl | e - (h) ¥ I @ I RIW 2O R AT 7= | 5
SIARCERT JEC! (%2fT A1) o | 25 ](=5) Show that the set of real numbers R is
Define limit point of a set. Write the not countable.
Bolzano-Weierstrass theorem for set. %2]7 / Or

—— 491 29 S 9ol RI e 9 TH 4Rkem
—— & S @ 9 QI AR R 7 RN
— P IF ae R R @I @B x| T - grd ;l‘f;' R
a+S={a+s:se S}, (o3 29 ]9 @ TR A 77 =2.
Show that there does not exist a rational
PR3P 7 T RURS 4 number 7 such that r2 =2.

Let S be a non-empty subset of R such

that S is bounded above. Let aeR UNIT—II
be any number. If a+S={a+s:s€ S},
then prove that 2. (@) GIMB SN ToreAmIcH! o | 1
sup(a+S)=a+supS State monotone convergence theorem.
w441 / Or (b) AN AR ' eI s | 1

State Cauchy criterion for series.
M y>0, (5@ (9 @ n, e NI I

O By () 99 I @ 9O I/I TG HOCEfR 9ol

y Y
If y>0, then show that there exists 3 l 2
i€ N such that 7)) RS ny- Prove that a sequence in R can have at

most one limit.
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(4)

(d M x, SG@AGI x o SSTA TE y,

(e)

24P/1137

GOy A SfeRl =W, (O (& @
XYy SIEACO! xy 1 SIS 2T | 4

If x,, and y,, are two sequences such that
X, converges to x and y,, converges to y,
then show that x, y, converges to xy.

ST @ x,, SN HPI TS
x,l=1+—1-+l+-~+l 4
24413 n .

Show that the sequence x, with

St 1

Xp =l+=+=+ - +—

2 g n

is divergent.
S[¢1 / Or
ST @ x, S!S 3'S
1 1 1
Xp=——+——"+t - +

n+l n+2 n+n

Show that the sequence x, with
1 1 1

xn = — e 4

e N ., n+n

is convergent.

¥ IICH%WW{@ICW";[\%H 3
nl+;
Show that the series Y : is
1+1
divergent. n
{ Continued )

(s)

(@ E R @ @b iR wfeer #R_R0 39

Test the convergence of any one of the
following series :

= 2 o
() n—2—1x", x>0
nog NE+1

(1) i A L avedh

A=l n?-n+1

SECTION—B
( Differential Equations )

UNIT—III
3. (a) SRFH ANFIR ReR ST Ifereet 5 @2
What do you mean by particular
solution of a differential equation?
(b) T TRFE FAANFINON O] SFely CRAP
Sferear :
Find  an integrating factor of the
following differential equation :
t4 g_x_ +x=1
dt
(c) OFR TRPE AXPICO! S 0 2
Solve the following differential equation :
Y _ o5 ¥ 4 x2e7Y
dx
24P/1137
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(6)

(d s @, f(x)=23inx+3éosx ?'q
2

d
Jiy=0 W3R AN <5 IRRRS

dx2

S | 2

. Show that f(x)=2sinx+3cosx is an
explicit solution of the differential
equation :

(e) R R e foH b St SRieel S 4
3x3=9
Solve any three of the following
differential equations :

() (xy+2x+y+2)dx+(x? +2x)dy =0

. dy 243
i) —Z+3y=3 %
(@) T NS

(i) Yy y_ y
dx x X

N

(iv) (ysec

X +sec x tan x) dx +
(tan x +2y)dy =0

UNIT—IV

4. (@) n TARME TG @GR e TR Sk
Gl 1

Define nth order homogeneous linear
differential equation.
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(7))

{b) 3t G T RIS TG (IRF S IR
REF NFIR T 2131 T, (@ L
FYFAICON LR 1 MRS g [ =11 1
If the auxiliary equation has the root
2+3i, then write the general solution
of the corresponding homogeneous
linear  differential equation  with
constant coefficients.

() Talfes >Ho@ GRe S7Fe FNesd IS
TP OB oIl o1 ef1el 37 | 1+3=4
State and prove the principle of super-
position for homogeneous linear
differential equation of 2nd order.

(d nbl FAR GO ARSI AR TR K
SISRCERT | (TSR @,

SRFE NP TR0 T e, e™* AT
e?* (ARTEIR FoF | TRF FRFITOR AP
STHITTCOT forsi | 1+3+1=5
Define Wronskian for a set of n functions.
Show that the solutions e*, e * and e2*
of the differential equation

d—ay— =) _@fg -4y +2y =0

dic® idx? | dx
are linearly independent. Write its
general solution.
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(8)

(e) SR F2o1 “TafS TI=T TR

d2y dy 2
2=+ X
2 e o

S[EE] AFICO] TG P 6

Use the method of undetermined

2
d y—QZJyC+y=x2.

coefficients to solve

<1 / Or

ofTbErq (o%/Rpae R 2cst iR AL F

Use the method of variation of
parameters to solve

d2y

S +n?y=secnx
dx

(H T F0 (R I o) - 4x2=8
Solve (any two) :
(il d’y _3x % 4y =0x?
dx? dx

3

1 +2 e’
() dx Y=

T
(iti) .‘?dx—f+m4y=o

* &k
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