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2026
( May/June )

MATHEMATICS
( Core )

Paper : MTHC-2
( Real Analysis and Differential Equations )

Full Marks : 60 (80 for 2023/Batch)
Time : 2% hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions.

1. x9 SE1 IWI Y[ 72 A NG T4 Tics
3x+2<5: 1

Determine the set A of éll real numbers x
such that 3x+2<5.

2. @BIARA WY 63 e-neighbourhoodd 7w fl1 1

Define e-neighbourhood of a real number a.
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3. T aTF b CTIE T WY T, ©F 5. B (FIW abit T = ;
=i @ i Answer any one : 4
. ?} (@) T x W% y & @ A W, 7T
vab £ — 2 x<y, (TF% G5 “AREE WG r U=, e
i xX<r<y.
Iffa am;:h btbe two posifive real numbers, then l If x and y are any real numbers with
prove tha ? x <y, then prove that there exisis a
o < &* b ! rational numbeér r such that x<r<y.
Jab £ ;
2 (b) I GRS R eFIGEs] T2 T a9
’ s 8
N E’ Prove that the set R of real numbers is
RE FTEn m ol SER 2
4, {a) Rz saﬂfﬁ RAE) IRCTE < 1 not Countable.
State the supremum property of R. i 6. AU/ =la, b neN = FRE JIW <
) . : GEY T9ET, (T o497 I @ @B WG e R
& ZEF S={l-(- ineN}. (S f " g S— ;
(b} & =EF S {1'\( W/n:neN}. (S | i TS R neNT IR £l 3
inf S E=F sup S 73 1 2 g .
| If I, ={a,,b,],ne N is a nested sequence of
| n Qns On q
Let S={1-(-1*/n:neN}. Find inf S ' closed bounded intervals, then prove there
and sup S. ! exists a number £eR such that £eI, for
i
o all neN.
fc) TW t>0 =, (o@ 299 T4 @ G o
: i 7. 9O 9T SgETE TARad 1
n, e N =R ICS 0 <?"t— <t. 2 Give an example of a constant sequence.
If t>0, then prove that there exists ‘ 8. HT 7N @ RS 2 bl g ¥ b
i AR A 2
n, e N such that 0< L <t. Prove that a sequence in R can have at most
n @, ‘1 one limit.
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9. (@) ((-1)") NIl Rftza I e = 2
Prove that the sequence ((-1)%) is
divergent.

12
(b) [[”;{) J S A B i 2
12
Find the limit of the sequence (2+;l’) .
10. R I @b T fit - T4

Answer any one :

(@) o T @ W X =(x,) 9B I WG
IS, (OB X9 9Bl Seregey o R
I

Prove that if X =(x,) is a sequence of
real numbers, then there is a
subsequence of X that is monotone.

(b) G I Bolzano-Weierstrass So#ivts!
Ty WE e 71

State and prove Bolzano-Weierstrass
theorem for sequence.

N
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11. R et abm Sea f - 4

Answer any one :

(a) oS @ 2-c 5o Ao womad |
n

1

Show that the 2-series Ina— is
n

convergent.

(b) ST @33 cosn I Riftea
Show~'that the series I?_jcosn is
divergent.

12. 95 SFF ANFER =8 i SEhiEe AT &
el 2
Define explicit and implicit solutions of a

wdifferential equation.

13. oysdl @ y2dx+2xydy=0 9B i =TT
AR | :

Show that y?dx+2xydy=0 is an exact
differential equation.

14. R @I G5 AR 9 4
Solve any one :

) (3x2%+4xy)dx+(2x% +2y)dy=0
L dy__3y+dxy?
) dx~ 2x+3x%
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15. & @ bR SR 49 4
Solve any one : 18. ff st wafor fi or T U 4
Solve any one by _the " method of
M (x- 4)y4dx - x3(y2 -3)dy=0 undetermined coefficiend ’
2
dy (2x+1 2 . 2y, dy 4
fit) &%’L( = )y=e x (i) T2 25, ~du=2¢""
. dYy _d
16. (a) R @ 96R AT T4 3 (i) dxg+ﬁay+9y 2sinx
Solve any one :
Py &y, 19. oedl @wed T 2% o’ = 3dy +2y=0
dx dx dx TN WRsim RS s a—«s e
2o f ANPGRS o | 3
L a4’y ay
(ii) 2 dx —=+25y=0 Show that € and €&* are linearly
E’ p 2
(b) A F4 4 independent solutions of gx—y— %—Qy =0
Solve : and hence write the general solution of the
; equation.
d? g 3—= Zﬁ +2y = 4x? |
dx ( 2020 5% T AT SSRGS 20 757 )
255 Ao [t FAYF F9 : 4
17. @ (o7 Ao R <ol ( Additional 20 marks for 2023 Batch )
Solve any one by the method of variation of ‘
parameters : . ! 20. I qa®F bR @G ‘f@ IS ARVE WA |, E@
d’y i : oM T @ Bl FNE WA G n TR IS
{1’_} - +Yy=tanx | 5
dx na>b 2|

If a and b are any two positive real numbers,

d’y _d° d ‘ ‘ €]

(i) g - 6'_£ #1127 6y =e* | then prove that there exists a positive
d dx® dx 4 ‘ integer n such that na > b.
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21. ¢Myea [(1'*;1;')") I wfaeie e
11m(1+-r1;)n. 2 ui% 37 WOT Gy | 5

1

n
Show that the sequence ((“','{)J is

n .
convergent and that lim (1 + -'-11-) lies between

2 and 3.
22. ©FE A @A qB T A O 5x2=10
Solve any two of the following :
d
) —=ty=x°
d
(i) -a-%+4xy=8x
(iii) -g-g—-i-ftan():cose

* kK
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