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Instructions for Students ( BTN o foru fder)

Students are required to read the instructions carefully before starting solving the

question paper.
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Do not open the question booklet until
you are asked to do so.

There are 50 Multiple Choice Questions
(MCQ) in the question booklet. All 50
questions are mandatory to solve.

Each question carries 0.80 mark for
Regular student and 1 marks for NC
student.

There are four options for each questions.
Fill the correct option in the OMR sheet.
Student have to darken only one circle
(bubble) indicating the correct answer on
the OMR Sheet. The circles on the OMR
are to be darkened properly with black/
blue ball pen only.

Fill in all the information (i.e. Roll No.
etc.) or both OMR sheet and question
booklet before starting the question
paper.

Submit OMR to the invigilator after
completion of examination.

Student can leave examination hall only
after completion of examination.
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The sequence {(-1)" }1s :

(a) bounded but not convergent
(b) convergent but not bounded
(c) monotonically increasing

(d) monotonically decreasing

The sequence {Zn
3n+2

,neN}is:

(a) Monotonically increasing and

unbounded from above
(b) Monotonically decreasing and
unbounded from below

(¢) Monotonically increasing and

bounded
(d) Monotically
bounded

decreasing  and

Sequence {\/m - \/;} VneN ,is:
(a) Convergent

(b) Divergent

(¢) Unbounded

(d) None of these

The function f:R — R defined by :

f(x) = {1’ *Q  yen

0,xe R—Q

(a) f 1s continuous for each R

(b) f 1s continuous for each R — Q
(c) f 1s discontinuous for each R

(d) f 1s continuous for each N
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TR {(-1)" } B—
(a) 9Reg T e ==l
(b) FER R aRag &l
(c) Thice I&aM
(d) Tehige BrEHEN

STIRA {2”’_7 neN} ?—

3n+2’
(a) UHfee IHmM Td FW W RS
(b) THTR EAM TH i ¥ 3Tufers
(c) THICR FEAM T Tas
(d) THice grEHHE Td UiEs

IFA (Vn+1-+n}VneN g—
(a) faErt

(b) sToETd

(c) oTuiterg

(d) =7 T i T

1, xeQ

I1'WJFI}‘:R%Rf(x)={0 xe R—0

Refia g, d—
(a) R % g% fag W f Had e 2

(b) R-Q & 9% fag W f Tdd HeH 2
(¢) R % Wi fag W f erdad %o @l
(d) N & uee fag W £ Fad %o 2l
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5.

Let f:[0,1]— R is continuous on the

internal [0, 1] and f assumes only
1 1

rational values. If f(Z) = " then for
all xe[0,1], f(x) 1s equal to :

(a) x
(b) O
3
(© Z
1

)

Let f be a real valued continuous
function defined on the closed
interval[a,b]. If m =1Inf {f(x):xe[a,b]}
then :

(a) f(x)#mV xe|a,b]

(b) f(x)>mV xe|a,b]

(¢) f(x)<mVxela,b]

(d)J cela,b]s.t. f(c)=m

The order of D.E. (d_zyz 1+(9)]
dx? dx

1s :

(@) 0

(b) 1

(c) 2

(d) 3

The degree of the

i’y [ dy? 3/2 '
D.E. W—FTH_(a) j =01is:
(@1
(b) 2
(© 3
(d) 4
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7 6 £0,1] - R =0 [0, 1] T Hdd
Tl & A1 I8 hael UREE HHET Rl -1 Tl
gl Afe f&)zi @ gf xe[0,1] & fau

f(x) R ENTI—
(a) x
() 0
3
(© Z
1

S

M o Egd 3= [a,b] W f Teh arfaeh
A ddad Bed ?1 3
m =Inf {f(x):xe[a,b]} @, TA—

(@) f(x)#mVxela,b]

(b) f(x)>mVxe|a,b]

(c) f(x)<mVxela,b]

(d) I cela,b] af® f(c)=m

2
AThAT FHIHLT d’y_ 1+(ﬂ) Eq)
dx? dx

Fife —
@0
(b) 1
(©) 2
(d)3

Aqhel FHIRTIT

9 d 92 3/2
%+{1+(d—z)} =0 & = B—
X

(a) 1

) 2

(c) 3
(d) 4



9. The integrating factor for the D.E.

Q+(cotx)y:x
dx

(a) tan x
(b) cot x
(c) cosx
(d) sin x

Solution of D.E.

(D? -6D? +11D-6)y=0is :
(@) y=Ce* +Cye™ + Cye™
(b) y=Ce ™ +Cye ™™ +Cye™
() y=Ce ™ +Cye™ +Cye™
(d) None of these

10.

11. The particular integral of D. Equ".
(D? —5D+6)y=5x,(D zi)
dx
(2) 5" log
5x

b
®) 2 log,
¢
© 3 log,

536
(d)

logeeg2 .logee%

12.

DE 3dy 22dy
dx? dx

(a) Ce* + C, e
(b) C,x + Cyx*
(c) Cie ™ +0C, e

<®9+C
x

+2xy=11s:

MAT-63T-1001/36

The complementary function of the

(5)

10.

11.

12.

b  GHHIT
AT o7 —

(a) tan x
(b) cot x
(c) cosx
(d) sin x

TTh THEHTT

(D? -6D* +11D -

(a) y=Cre*+Cye
(b) y=Cye*
(c) y=Cie™
(d) = 9 *E T
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@+(cotx)y:x ERl
dx

6)y=0 % g B—
2x+C3e3x

+Ce™® +Cye™
+Che™

+Cqe™

TR THET (D? —5D +6) y =5,
( E%)WWW%_

X

(a) 5* loge5

536
b
®) 2 log,

536
3 log,
5
log 5 .log 5
ee2 963

(©

(d)

RSl FHHTUT

34 d’ Y _ 92 dy
dx?®

(a) Ce* + C e

(b) C,x + Cyx*

(¢) Ce™™ +Cyhe™
C, C

@2

+

2xy = 1 F1 b o e—
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13. lele particular integral of D.E. 13. oA TR ;l g} —aly—sinax F
%—(ﬂy:smaxis: B 3 *
X
(a) 2i cosax (a) 20 cosax
a
(b) ~ X cosax (b) —% cosax
ax
(c) X cosax (c) o cosax
X X
d) —— d) —— cosax
(d) g cosax (d) 2q
: 2
14. lele solution of D.E. 14. WWZ g+%—2y:e’“ww
x
ﬂ+@—2y=e’“is: *
dx? dx -
X —4X 1 X
(a) Cie* + Cye™ +%xe" (@) C,e* +Che™® +5xe
X —zX 1 X
(b) C,e* + Cpe ™ +%ex (b) Cre + Coe™ + e
X —zX 1 X
(c) Cre* +Cre™ +éxzex (©) Cye* +Cye™ +€x2e
X —zX 1 X
(d) C,e* +C, e +%x2ex (@ Ce” + Coe ™+
15. The solution of p =tan(px—7y)is: 15. p=tan(px-y) & o—
(a) x=cy+tan'c (a) x=cy+tan'c
(b) y=cx+tan"' ¢ (®) y=cx+tanc
(c) y=cx—tan'c () y=cx—tan'c
(d) xy=tanc (d) xy=tanc
16. The solution of D.E. y = px +log pis: 16. Wﬂﬁwy:px+1ogpwga%_
(a)y:cxz-l-logc (a) y=cx+loge
(b) y2: cx” +loge ®) y=cx?+logc
(c) y2 :sz‘FlogC (c) y*> =cx+logc
(d) y* =cx” +loge (d) y? = cx® + logec

MAT-63T-1001/36 (6)
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17. The general solution of D.E. 17. Ta%hd HE p? —5p+6=0 F TA
p>-5p+6=0is: T—
(@) (y-3x-Cp)(y-2x-C,y)=0 (@) (y-3x-C,) (y-2x-C,)=0
(b) (Bx+y-Cy) 2y+x-Cy)=0 (b) Bx+y-Cy) (2y+x-Cy)=0
() (y+3x-Cp)(y+2x-Cy)=0 @) (y+3x—C,)) (y+2x—C,)=0
(d)(y-x-C)(y+x-Cy)=0 A (y-x-C))(y+x-C,)=0

18. Solution of y—2xp+ ayp® =0is : 18. Tashel THIEHIUT y—2xp + ayp’ =0 &1 &
(a) y* =4xc+ ac® T
(b) y* =4xc—ac? (a) y? =4xc+ ac®
(c) y* =xc+iacz () y* = 4xc— ac?

(¢) y* =xc+ iac2

(d) y* :xc—(i)(zc:2
(d) y* :xc—(i)ac2

19. Solution of D.E. y=2px+ y*p®is : 19. a7Eee T y = 2 pxc + y2 p° BT B

_ 3
(a) y=2cx+c (@) y = 2cx + ¢

2 _ 3
(b) y* =2cx+c () y? =2cx + c*

2 _ 3
(c) x“ =2cy+c ©) x% =2cy+c?

(d) None of these (a) = ¥ FE T
20. Complementary function of D.E. 20. 3T9hd GHIRTU
d%y dy : d? dy
22 2t dx =L +2y=e"is: 2y4—2—?=h‘r —
X I’ xdx y=e"1s X I’ + xd +2y=e ‘{W‘W%
c, C,
@S2+ @S
x o x? X
(b) C,x + Cx” (b) C,x + Cx®
(c) Cie* + Cze’“2 (c) Cie* + Cze’c2
(d) None of these (d) =70 ¥ =E &

MAT-63T-1001/36 (7) [P.T.O]
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21.

22.

23.

Particular Integral of D.E.

2
x? M+2xﬁ =logxis:
dx?® dx

(a) log x —x
®) %(logx)z _logx

(¢) x* +log x
(d) None of these
Differenttial

equation xdy-— ydx

represents a :

(a) Rectangular hyperbola

(b) Line passing through origin
(c) Parabola

(d) Circle

The differential equation of all lines

in the xy—plane is :
dy

a)—-x=0

(a) I

d’y  dy
) P A A
( )dx2 x

(c) —==0

2
d g}+x=0

(d) T2

MAT-63T-1001/36
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21.

22.

23.

2
TR FHERT x2d—g+2x@ =logx
dx dx

=1 faftre 9 e—

(a) logx—x

(b) %(logx)2 —logx

(¢) x* +log x

(d) = & *E T

TR T xdy — ydx eI R
T—

(a) THRUNY Afade™

(b) & fag & 9™ areht @

TR B—

d2
(d)%%x:o



24.

25.

26.

217.

The necessary and sufficient condition

thatthe D.E. M + N% =(01s exactis:
X

oM oN
() =2
ox  dy

oM oN
() 2% =%
Jdy ox

M N _|
ox dy

@M N _|
dy ox

General solution of D.E. xdx + ydy =0
1s :

(@) xy=c

b)x+y=c

() x*+y*=c

(d) None of these

The D.E. (x +x® + ay®) dx +
(y® — y+bxy)dy =01is exact if :
(a)b=2a

b)b=a

(c) b<2a

db=3,a=1

C.F.of D.E. (D* +1)y=x"sinx is :
(a) Cycosx+C,sinx

(b) C;cosx—C,sinx

(c) Cicoshx+C,sinhx

(d) None of these

MAT-63T-1001/36
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25.

26.

27.
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TR THRTOT M + N%:O F JATA
X

T F STEvIS TS T v o—

oM oN
(a) =2
ox  dy

oM oN
(b)g—g

M N _|
ox dy

(d)aﬂ.aﬂ:1
dy 0x

Ik FHIHT xdx + ydy =0 H ATTH
T -

(@) xy=c

b)x+y=c

(© x*+y*=c

(d) = | =i T

aFHA  GHEROT  (x+ x° + ay?) dx +
(y® —y+bxy)dy =0 % g grit Afg—
(a) b=2a

b)b=a

(c) b<2a

@b=3.a=1

sEha o (D? +1)y=x sinx @
Tk el e—

(a) Cycosx+C,sinx

(b) C;cosx—C,sinx

(c) Cicoshx+C,sinhx

(d) = | =i T

[P.T.O]
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28. Auxiliary

29.

30.

31.

equation for D.E.

(D? +3D%*+2D)y=x"1s:
(@) 3m* +2m=0

®) m®+3m?+2m=0

() m?*-m*+m=0

(d) None of these

Roots of Auxiliary equation of D.E.

2
xzu+4xﬂ+2y:ex are :

dx? dx
(a) 1,2
(b) -1, 2
() 1,-2
(d) -1, -2

D.E. of x = Acos (nt+ o) is given by :
dx
—+nx=0

(a) T nx

dzx 2
b) —+n“x=0
()dt2

dx 9
© dt "
(d) None of these

A set Sisnbd of a point x if there exist

a positive integer n s.t. :
(a) (x—l,x+l)c S
n n
(b) (x—n,x+n)c S
(c) (x+l,x+n)<: S
n

(d) None of these

MAT-63T-1001/36
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28. TgwA THEH (D? +3D? +2D)y = x>

29.

30.

31.

I TETIR HHHT §—
(@) 3m* +2m =0

®) m®+3m*+2m=0
() m?-m*+m=0

(d) =9 | = T

2
aqawwwﬁd—%zxeMy:ex

dx
1 HeHH TR % oI —
(a) 1,2
(b) -1, 2
(c) 1,2
(d)-1,-2

x = Acos (nt + o) i Tehel GHHI0 B—
dx
(a)z+nx—0

dzx 9
b) —+n“x=0
()dt2

(c) %+n2x:0
(d) T | %5 T

== S et fog x #1 nbd ¥ wfcew gm
IfE T FAIES YUk n TH THR B fh—

(a)(x—l,x-i—l)cs

n n

(b)(x—-n,x+n)c S

(c) (x+l,x+n)cs
n

(d) = & F5E T



32.

33.

34.

35.

36.

The Derived set of S = {l , neN} 1S :

n
(a) §"={1}

(b) S"=1{0}

(c) S"={co}

(d) None of these

Closure of a set is always a
(a) closed set

(b) open set

(c) empty set

(d) none of these

The derived set of a set is
(a) open set

(b) empty set

(c) closed set

(d) none of these

Every finite set is
(a) closed set

(b) compact set
(c) open set

(d) none of these

The
can be applied to which of the

Bolzano-Weierstrass theorem

following set?
() Z"
(b) Bounded finite subset of Q

(c) {1+l ;neN}
n

(d) None of these

MAT-63T-1001/36
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32.

33.

34.

35.

36.
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S:{l,neN}aﬂsg?q———mgaa%—
n

(a) S"={1}
(b) S"=1{0;
(€) S’ ={eo}
(d) = | =i T

memﬁéﬁf@ ....... Bl B
(a) Hq T==

(b) faga wg==a

(c) R wq==a

(d) =% 9 FE &

qY=a & g0~ GIad T .......... B 2|
(a) forqd wg=

(b) R wq==a

(c) 3q F=T4

(d) T | = T

SieTsHI- A Y 1= § ¥ g gy
& foTq e 1 ST Hehelt B2

() Z7

() Q =1 *E ez Hiffa ITET==a

(c) {1+l ;neN}
n
(d) =7 T FE &

[P.T.O.]
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37.

38.

39.

40.

41.

Both open and closed are :
@R, ¢

(b) N, R

(¢ R,Z

(d) None of these

Which of the follwing set is compact?
(a) (a,b)

(b) [a,b]

() RY

(d) None of these

Which of the following is a connected
set?

(@) Q

(b) R — {0}

() R

(d) None of these

The union of two countable set is a

(a) countable set
(b) compact set
(c) empty set

(d) none of these

The set Z°

Integers is a

of all non-negative

(a) compact set
(b) countable set
(c) empty set

(d) none of these

MAT-63T-1001/36

37.

38.

39.

40.

41.

9 == S fagq wd dgq el g—
@R, ¢

® N, R

(o R, Z

(d) =T § = &

=1 & | HiA-T Hed TH= 72
(a) (a,b)

(b) [a,b]

(c) R”

(d) =8 | HE T

= § | -3 s gy 772
(@) Q

(b) R — {0}
© R
(d) =79 9 +E &

st TR Uil 1 T=ad Z* Bl
2l

(a) H&d 9=

(b) T =

(c) T wg==

(d) 378 | HiE Tl



42. The product of two countable set is

again

(a) non-countable set
(b) countable set

(c) empty set

(d) none of these

43. A subset of countable set is

(a) compact set

(b) non-countable set
(c) countable set

(d) none of these

44. Every convergent sequence is

(a) convergent
(b) divergent
(c) unbounded
(d) bounded

45. lim(x—”) =9
n—oe\ y,

(Given n(itm x, =1, n%tm ¥y, =)

(@) I+l
(b) 1=V

© 4

@) 17

n2

46. Sequence {i} converges to

(a) 0
(b) 1
(c) oo
(d) None of these

MAT-63T-1001/36
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42.

43.

44.

45.

46.

T U FY=ad H1 ST ....... BT R
(a) Hed HH==H

(b) ST HH==

(c) TUHE TH==A

(d) 379 9 =rE &

(G ? at x, =1, at vy, =0)

@+
(b) IV
©

) 17

n
(a) 0
(b) 1
(c) e
(d) =% T = T

[P.T.O.]
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47.

48.

49.

50.

3n
n+5\/;

Sequence { ;neN } converges

to :
(a) 0

3
®) -

(1
(d) 3

Jn

3+2+n
Sequence converges to :

(a) 0
(b) 1
(c) 2
(d) None of these

Which of the following is a Cauchy

sequence?
(@ {1}

n
®) {1"}
() {n}
(d) {n”}

Which of the following sequence is

convergent?

(a) {1+ (1"}
() {(—1)" ¥ 1}
n

© {(—1)" —%}

@ {1+ =l }
n

MAT-63T-1001/36
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47.

48.

49.

50.

3n
. N 3:|-r —
W{nwﬁ’ng } Tgd Bl ®
(a) 0
3
(b)g
()1
(d) 3

3+2Jn
Jn

o35

(a) 0
()1

(c) 2
(d) & | =i T

e & § A1 e o @2
of)
o {1"}

(©) n}
(@) {n?}

= ¥ ¥ SE-| ST S 22
(@) {1+ (1"}

®) {(—1)" +1}
n

© {(—1)” —%}

) {1+ (=D }
n
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B.A./B.Sc. (Semester-111) Examination, 2024-25
(For Regular & NC)

MATHEMATICS
Paper Code : MAT-63T-1001

Real Analysis-I and Differential Equations-I

Section — B (wug — «)

GENERAL INSTRUCTIONS ( s\ fodsr)

(@)

(i)

(iii)

(iv)

No supplementary answer-book will be given to any candidate. Hence the
candidate should write the answer precisely in the Main answer-book only.
foret off whamel =1 T SW-YRaew & @ SR o Wit i =l fe 9 g=
IR-GRR H & TR T Rl I e

In Section - B there are 4 questions the candidates are required to attempt
all questions, each question carries 10 marks for regular students and 12.5
marks for non-collegiate students.

TUe-9 § e 4 T § Wemedf 1 el v w1 T oA fafaa wdiens % faw 10 siw w0
Td T e % faw 12.5 $isk w6 2l

Make sure that your question booklet has all the 50 questions in Section - A and

4 questions in Section-B. Defection Booklet can be changed within 10 minutes.
TeA-qfeeR 8§ Tt wue-a1 50 T Ud Wue-a § 4 W B4 §, 39 S st eyl gha

F 10 fiae & acararan s gk 2l

If there is any difference in English and Hindi version, the English version will be

considered authentic.

Ife a7 & fe< wd SUS EA=or H FIE AR 8 a1 S ®Y0T & &l G S|

MAT-63T-1001/36 (15) [P.T.O]
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(b)

()

(b)

(b)

(@)

(b)

Section — B (wug — «)

Prove that the intersection of two nbd of a point is also nbd of that point.
5/6.25

fog Fifs T fag & <1 ufqes &1 gefrs ot 3@t fag =1 wfaaw € 2

Prove that union of an arbitrary collection of open sets is again open set.

5/6.25
fog FfeT fF faga gg==al &% To% Tqe@ =1 99 9t T faga gg==a 2 2l
Or/3rgat
Prove that finite union of closed sets is again a closed set. 5/6.25
fag i fo afifed Tgq Tq==al &1 99 gd Tg=F 2T 2|
Prove that a set S ¢ Ris closediff S = S. 5/6.25

fiag I 5 T Tq== S c R Hgd 9== 81l & IfE Hael S =S .

Using the definition of limit of a sequence prove that sequence {%}
n

converges to O. 5/6.25
1
Wﬁ@mﬁqﬁwwmﬂm@mﬁm%w{?},oﬁﬁm

Bt 2|
Prove that the sequence {x, } where x, =vn +1— Jn,V neNis convergent
and converges to O. 5/6.25

fgg SIfSTL o o1 {x, } &l x, =vn+1-+/n,V ne N S € 991 O i Ifaga
2t 2

Or/37erar
2 2

Using definition prove that lim =%.. 5/6.25
—a X—a
~ A x2 —612
RYTIT T T lah {98 Hifsii— lim =2a
—a xX—a

Examine for continuity of the following function at x =0

xe”™
f) =] Tr e
0 , x=0

, *#0 5/6.25
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(b)

(a)

(b)

(b)

()

(b)

xe”*

T e ® x =0 T HAd H A= BIC— f(x) =17 4 o

0

dy
dx

7a wif— P = ory 4 g2
dx

Sove : sec x% =y+sinx

X

Solve : =" 4 x2%?

e hifsll— sec xj—y =y+sinx
X

Or/37ar
Solve : (x% —ay)dx +(y* —ax)dy =0
TA HINT— (22 —ay)dx + (v —ax)dy =0
Solve:y =2xp + pZy
T HIT— y=2xp+ p’y
2d_2y dy

2

+2 x log x
dx dx V= &

Solve : x

2
gl hIfTT— 2 %—x%+2y =xlogx

Solve : x 33} —(x% +2x) y+(x+2)y x3e®
X

T Hifell— x> d —(x% +2x) y+(x+2)y x3e”
X

Or/37ar
Solve : (2x? —a) y — 6x? dy+6xy 0
dx* dx

2
B whifslu— (2963—61);}Z Y _6x 2Z;y+6xy 0
x?

2

Solve : ay_ 4x ay +(4x% -1y = —Sexz(sin2x)
dx? dx

Bl hifsTe— M—4x%+(4x -1)y=-3e" (s1n2x)

MAT-63T-1001/36 (17)

i

i

x#0

x=0

SETB

5/6.25

5/6.25

5/6.25

5/6.25

5/6.25

5/6.25

5/6.25

5/6.25
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