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Jor the questions
UNIT—I
1. RA faRsmem o o 1

Write the trichotomy property of R.

2. T 9B (g, afF 9B S RB51eo] o/epy 91 | 1

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

3 vﬁaeRmﬁmwoamowa,m
oA FA T a=0. -3

If ae R is such that O <a<g for every € >0,
then prove that a = 0.
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(2) SEETON

4. (o) T s={l|neN}, (o@ aNg W A
n

inf S = 0. ' 1
IfS = {l|n € N}, then show thatinf S =0.
n

(b) T xe R, (SCB 299 ¥ @ n, € N {1 I
IO x SN, 2
If xe R, then prdve that there exists
n, € N such that x<n,.

(c) I y>0, o& Sq @ nye N IR T
WS ny -l<y<ny. 2
If y>0, then show that there exists
n,jeN such that n, -1<y<n,.

5. & @ @R T 91 " 3

Answer any one :

(@ I I, =la,,b,], ne N @ W* N
SEAET b1 SRS S =W, (S0 NI 9
@ 951 £ € R (/1 I ACS FFE ne N X
Eel,. ,
If I, =[a,,b,, neN 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) @y A aGFF S
[0,1] = {x € R:0 < x <1} S =4 |
Show that the unit interval
[0,1] ={xe R:0 < x <1} is not countable.
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6. M x W y Y51 I M T ACS x < y, (S0 (HY A
T 9B AR AT .z MR IR IS x < z < 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?} STEIOR 3-GFH! ey 1

Write the 3-tail of the sequence {nz},

8. oY I @ I MIF SN @y b1 ez
& | ; 2

Prove that a convergent sequence of real
numbers is bounded.

9. (@) WIEFW X ={x,}q AR *Fw 791, T 2

Examine the convergence of the

sequence X ={x,} where
n2

X =
 nil

(b) I x,3 TSR % 791, T'©
Examine the convergence of ¥ x,, where
< 1
2x, =) —

n=1n! 2
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10. fi QA bR Tew < : 4

Answer any one :

(@) W“W@{%}W o1 IR T | @

sy R wfed =, e

Prove that the sequence {—1—} is a Cauchy
nie

sequence. State why it is convergent.

(b) =T I @ IR TRPR G B1 SN 27
I o ez 2 9O I SHEy =W
Prove that a sequence of real numbers is

convergent if and only if it is a Cauchy
sequence.

11. R @ @R Teg 391 : 4

Answer any one :

(@) STETE T SR ToemCh! ol W 2
0

State and prove monotone convergence
theorem for sequernce.

(b) (YSA @ p-=N
3> La

n=11

p>13 I® CICHICTIC O<p<ls @
PRI |
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Show that the p-series
o

n=1 nt

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

UNIT—III
12. % ™ 29 nw Ry ff T e
3 2
g—y—sg—g-ﬂﬂnzy:oa
de iy o
9Bl A T, (S8 mI TR el 21 | g

For certain values of the constant m, the
function "™ is a solution of the differential
equation g

@—3@—4@“@:0
dx°  ax? o ode
Determine all such values of m.
13. R N @Bt Y= 39 3
Solve any one :
(@ (+e¥)dx+e¥(l-e¥)dy=0
(b) yly+2x*y?)dx+x(xy - x?y?)dy =0
14. R @0 @t SwyE 10 - 3

Solve any one :
(@) y?dx+@Bxy-1)dy=0
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15. R @ @bt e 9 o
Solve any one :

(@) (x+y)2%=a2

() (x2 +y?)dx+2xydy=0

UNIT—IV .
16. (a) R @A @6 AT F90 ¢ 3
Solve any one :
2
(i) Y 7 10420, o) = -4, y0)=2
e dr
3 Dt
(i) fl_y_3fl_y_@+3y=o
dx® dx? dx
(b) >NH 9 : 4
Solve :
2
Y 2% _3y-2e* _10sinx
de®  tx
17. @ @ @b e 39 4

Answer any one :

(a) Sfcefa 2o &S I92F IR NG F90

Solve by the method of undetermined
coefficients :

Yy’ +6y’ +9y =2sinx

P25/1333 ( Continued )



(7))

(b) STIE 9 :
Solve :
x° d’ .4 4x2 d’ y+8xdy 8y =4log x
dx3 dx? dx
18. S6ePTRI (S7 &S sl FR MY T4 4
Solve by the method of variation of
parameters : :
—CZZ—/ +y=tanx

19. (a) <o SETe AN RIS FRA FHLPII
TR T 2l (FCgan ? 1
What is the nature of the value of the
Wronskian of the linearly independent
solutions of a differential equation?

(b) (3T @ e™*, e3* WF e** T

5 ‘

Py _¢d%, 59 1240
a2 a4

TR @RI FAT WY | G

FTFIACHR LR ST =720 | 2+1=3

Show that the functions e *, e3* and

e** are all linearly independent

solutions of
3 2
08 88, . 550
dx

ax®  dx?
and hence, write the general solution of
the equation.
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( Additional 20 marks for 2023 Batch )

20. SEGFTE IAEA -(@IRGD Tepemel PR e w1 5

State and prove Bolzano-Weierstrass
theorem for sequences.

21. SEE SpTROR 56 R s 34

State and prove divergence criteria for
sequences.

. 5

22. TR R @A PR TG F40 5x2=10
Solve any two from the following :

» dy 2 -x
1] —=+y=x-e
U] Y

e
@ eyt
2
(iii) d_g—s%wywzx
* Kk
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