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UNIT—I

1. K7 faRerem (o & 1
Write the trichotomy property of R.

2. @ UEEE (q,aF 961 (S Boeer 4rT 341 | 1

Express the open interval (g, a) as a set.

3. MaeRICR @A e>07I@O0<a<e, (5@
o919 991 @ a=0. 2

If ae R is such that O <a<eg for every € >0,
then prove that a =0.
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4. (a) T S={l|neN}, O® o909 [
n
inf S=0. 1
IfS={l|ne N}, then show thatinfS=0.
n

(b) It xe R, (5B 249 I @ n, € N IR I]

A x<n,. 2

If xe R, then prove that there exists
n, € N such that x<n,.

(c) Mt y>0, (5B (IYSA @ n, € N [ IR
Wny—l<y<ny. 2
= If y>0, then show that there exists
ny € N such that ny,-l<y<n,.

5. R @ o[ Teq F91 : 3

Answer any one:

(@) 3 I, =la,,b,], ne N 3@ W& SURm
A b1 SRR ST =¥, (O3 & 41
@ 901 & € R (AT @ A0S 3¢l ne NI AA
Eel,. : .
If I, =la,,b,], 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 N.

(b) Gyl @ T i
[0,1] ={xe R:0 < x <1} SI19CI5} «=F |
Show that the unit interval
[0,1] = {xe R:0 < x <1} is not countable.
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6. M x SF y b1 @ SN 2 IS x < Y, (0B Y&l
@ 9O AR = z IR IR IS x < Z2< Y. 3
If x and y are real numbers with x <y, then

show that there exists an irrational number z
such that x<z< y.

UNIT—II

7. {n?} STEAOR 3-CGFeAco! 111 | 1

Write the 3-tail of the sequence {n?}.

8. ﬁmqwmmﬂwﬁﬁw SE @Ol AR
S | e

Prove that a convergent sequence of real
numbers is bounded.

9. (a) SEFH X ={x, )3 WMol 4{w F9, TS 2

Examine the convergence of the
sequence X = {x,} where

I,,12

X, =——
L ikl

(b) ¥ x,3 ARO[ 34, 'S

Examine the convergence of ¥ x,, where
- 1
Exn = —'—|
n =1 n- 2
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10. R @ @b/ Te1 391 ¢

Answer any one :

(@) mqwm{%}mm?&wmlﬁ
s oy wford =, 3 fran

Prove that the sequence {l} is a Cauchy
n

sequence. State why it is convergent.

(b) &MU 1 A AT AN S <61 HASNA 27
It o Ffwez 2 91 IR STET = |

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

11. R @ abr Tet 311 :

Answer any one :

(@) SIETR GTFRT SR Seromich! forat = e
0|

State and prove monotone convergence
theorem for sequence.

(b) A A p-c@A
-
— (b1
ngl R

p>13 AR NN WF 0<p<1¥ IR
PRI |
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Show that the p-series
- 1

n=1 np

converges when p >1 and diverges when
O<p<l

UNIT—III
12. I ™ #7F ny Ry B T A7

B S 2, (908 md TWE@E [T 390 1

For certain values of the constant m, t}'le
function e™ is a solution of the differential
equation
3 2

Q‘. M—4@+12y:—_0

deoe Tt Wdx
Determine all such values of m.

13. R @ @ot Sye 40

Solve any one :
(@ (l+e¥)dx+e?(l-e¥)dy=0

(b) ylxy+2x2y?)dx + x(xy - x>y?)dy =0

14. R N GOt AU ¥
Solve any one:
(a) yzdx+(3xy—l)dy=0
2

d
)l Y
dx x X
P25/1333 ( Turn Over )



(7))

(6)
(b) I A1 :
15. 1 e @bt w40 ' 3 Solve :
Solveanyor;e: 3d f: 4x2d y+8x@—8y=4logx
@ (c+y? 2 =a? dx dx
dx
(b) (x? +y?)dx+2xydy=0 18. 6oPIRA CSH @l AT FR STEF 41 4
Solve by the method of variation of
UNIT—IV parameters : i
) ' | 9y, y=tanx
16. —! R @I @b YA F90 3
Solve any one :
_ d‘2y Lo S L T 19. (a) 9o SEFe SANFIN ARFOIA FA AP
(i) 3 il 00U 0)i= 5 Uil0) = WWWW? 1
What is the nature of the value of the
(i) d3y _3 d?y _dy £3520 : - Wronskian of the linearly independent
A3 dx2 dx i _ solutions of a differential equation?
(b) AL F4I : 4 (b) (RS @ e™*, e3* HF e** TR
Solve : 2
42 d d:g;; 6dg+5@+123=0
doy 4 dxy 3y=2e* -10sinx dx®  dx®
2 . RPN [@ARTEE  FW TR | TSR
ANFIICOR | 2+1=3
17. @ @ @[ Teq 41 - 4 HE DGR
Show that the functions e *, e** and
Answer any one : dx 3 :
; e are all linearly independent
(a) S 2o &S TR IR AL F40 solutions of
: 3 2
Solve 'by the method of undetermined d’y 6d y+5dy+12y 0
coefficients : i dx2 dx
Yy’ +6y’ +9y =2sinx : and hence, write the general solution of
' the equation.
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(WIS 20 TF 200 T FA-TAR A )
( Additional 20 marks for 2023 Batch )

20. SEEH AR -@IRGB Sechl R e F1 5

State and prove Bolzano-Weierstrass
theorem for sequences.

21. SETd SR 56 R A 401 5
State and prove divergence criteria for
sequences.

22. ©oR R @A PR TYE F90 | 5x2=10
Solve any two from the following :

- 4dy 2 _-x
= =
(i) e Y e

s il

(i) ~—%-y=0

dfy e dy 2x

(i) —=-5-—=+6y=e
dx2 dx i

* % A
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