
Roll. No. .........................

O.M.R. Serial No.

B.Sc. (Part-III) EXAMINATION, 2022

MATHEMATICS

[ Paper : First ]

(Real Analysis)

Time : 2 : 00 Hours Max. Marks : 60

Question Booklet
Series

D

(Remaining instructions on last page) ¼'ks"k funsZ'k vfUre i`"B ij½

Question Booklet Number

ijh{kkfFkZ;ksa ds fy, funsZ'k %

1. iz'u&iqfLrdk dks rc rd u [kksysa tc rd vkils

dgk u tk,A

2. iz'u&iqfLrdk esa 80 iz'u gSaA ijh{kkFkhZ dks lHkh

80 iz'uksa dks dsoy nh xbZ OMR vkUlj&'khV

ij gh gy djuk gS] iz'u&iqfLrdk ij ughaA

izR;sd iz'uks ds vad leku gSaA

3. iz'uksa ds mÙkj vafdr djus ls iwoZ iz'u&iqfLrdk

rFkk OMR vkUlj&'khV dks lko/kkuhiwoZd ns[k

ysaA nks"kiw.kZ iz'u&iqfLrdk ftlesa dqN Hkkx Nius

ls NwV x, gksa ;k iz'u ,d ls vf/kd ckj Ni x,

gksa ;k mlesa fdlh vU; izdkj dh deh gks] mls

rqjUr cny ysaA

Instructions to the Examinee :

1. Do not open the booklet unless you are

asked to do so.

2. The booklet contains 80 questions.

Examinee is required to answer all 80

questions in the OMR Answer-Sheet

provided and not in the question booklet.

All questions are of equal value.

3. Examine the Booklet and the OMR

Answer-Sheet very carefully before you

proceed. Faulty question booklet due to

missing or duplicate pages/questions or

having any other discrepancy should be

got immediately replaced.

0 3 5 8

Paper Code





KNP/MATH-0358-D/11390 (  3  ) [P.T.O.]

1. The integral 
0

sin x
dx

x
/2

p


 is

convergent when :

(A) p > 1

(B) p > 2

(C) p < 2

(D) p  2

2. The integral 
1 log

x dx

x
2

 is :

(A) Oscillatory

(B) Convergent

(C) Divergent

(D) None of the above

3. The integral logx x dx
1 1

0

n  is

convergent if :

(A) n > 0

(B) n < 0

(C) n < –1

(D) n < –2

4. The integral 
0

sin x
dx

x
/2

m

n


 is

convergent if :

(A) n > m + 1

(B) n < m + 1

(C) n > m

(D) n < m

1. lekdyu 
0

sin x
dx

x
/2

p


 vfHklkjh gksxk

tc %

(A) p > 1

(B) p > 2

(C) p < 2

(D) p  2

2. lekdyu 
1 log

x dx

x
2

 gS %

(A) nksyudkjh

(B) vfHklkjh

(C) vilkjh

(D) mijksDr esa ls dksbZ ugha

3. lekdyu logx x dx
1 1

0

n  vfHklkjh gksxk

;fn %

(A) n > 0

(B) n < 0

(C) n < –1

(D) n < –2

4. lekdyu 
0

sin x
dx

x
/2

m

n


 vfHklkjh gksxk

;fn %

(A) n > m + 1

(B) n < m + 1

(C) n > m

(D) n < m
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5. Metrics ( , )d x y  and 
( , )

1 ( , )

d x y

d x y

defined on a non-empty set X  are :

(A) Equivalent

(B) Reciprocal

(C) Complementary

(D) None of the above

6. Let [0,1) {2} X  be a subspace of R

with usual metric then {2} in X is :

(A) Open

(B) Closed

(C) Not open

(D) None of the above

7. A metric d on a non-empty set X is said

to be bounded if   is a real number

k > 0 such that :

(A) ( , ) , ,d x y k x y X  

(B) ( , ) , ,d x y k x y X  

(C) ( , ) , ,d x y x y X  

(D) None of the above

8. Let (X, d) be a metric space and let

A, B be subsets of X then which is

true?

(A)  A B A B  

(B)  A B A B  

(C)  A B A B  

(D) None of the above

5. ,d leqPp; X ¼tks [kkyh ugha gS½ ij ifjHkkf"kr

nks nwjhd ( , )d x y  ,oa 
( , )

1 ( , )

d x y

d x y  gSa %

(A) lerqY;

(B) O;qRØekuqikrh

(C) ifjiwjd

(D) mijksDr esa ls dksbZ ugha

6. ;fn [0,1) {2} X , R dh ,d milef"V

gS] ftlesa lk/kkj.k nwjhd ifjHkkf"kr gS rc X

esa {2} gS %

(A) foòr

(B) laòr

(C) foo`r ugha

(D) mijksDr esa ls dksbZ ugha

7. ,d leqPp; X ¼tks [kkyh ugha gS½ ij ,d

ehfVªd d ifjc) ehfVªd dgykrk gS ;fn 

,d okLrfod la[;k  k > 0 bl izdkj vfLrRo

esa gS fd %

(A) ( , ) , ,d x y k x y X  

(B) ( , ) , ,d x y k x y X  

(C) ( , ) , ,d x y x y X  

(D) mijksDr esa ls dksbZ ugha

8. ;fn  (X, d) ,d nwjhd lef"V gS vkSj A, B,

X ds mileqPp; gaS rc dkSu&lk lR; gS\

(A)  A B A B  

(B)  A B A B  

(C)  A B A B  

(D) mijksDr esa ls dksbZ ugha
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9. The integral 
a

dx

x n



, where a > 0 is

convergent when :

(A) n > 1

(B) n < 1

(C) n = 1

(D) None of the above

10. The integral 4

1

log
dx

x x


 is :

(A) Oscillatory

(B) Convergent

(C) Divergent

(D) None of the above

11. The integral 
1

log x
dx

x 2



 is :

(A) Oscillatory

(B) Convergent

(C) Divergent

(D) None of the above

12. The integral  
1 (1 )

x
dx

x
3

5


 is :

(A) Oscillatory

(B) Convergent

(C) Divergent

(D) None of the above

9. lekdyu 
a

dx

x n


 tgk¡ a > 0 vfHklkjh gksxk

tc %

(A) n > 1

(B) n < 1

(C) n = 1

(D) mijksDr esa ls dksbZ ugha

10. lekdyu 4

1

log
dx

x x


 gS %

(A) nksyudkjh

(B) vfHklkjh

(C) vilkjh

(D) mijksDr esa ls dksbZ ugha

11. lekdyu 
1

log x
dx

x 2


 gS %

(A) nksyudkjh

(B) vfHklkjh

(C) vilkjh

(D) mijksDr esa ls dksbZ ugha

12. lekdyu 
1 (1 )

x
dx

x
3

5



 gS %

(A) nksyudkjh

(B) vfHklkjh

(C) vilkjh

(D) mijksDr esa ls dksbZ ugha
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13. Let X = R with usual metric and

A = (1, 10)  (12, 15) then diameter

A is :

(A) 1

(B) 4

(C) 14

(D) 10

14. Let R with discrete metric and if

A = (15, 20) then diameter A will be :

(A) 0

(B) 1

(C) 5

(D) 13

15. B(x0, r) in the real line will be :

(A)

(B) (x0 – r, x0+ r)

(C) (x0 – r, x0)

(D) (x0 , x0+ r)

16. The closed interval [1,4] is a

neighbourhood of :

(A) point 1

(B) point 4

(C) points 2, 3

(D) points 1, 2, 3, 4

13. ekuk X = R ftl ij lk/kkj.k nwjhd ifjHkkf"kr

gS vkSj A = (1, 10)  (12, 15) rc A dk

O;kl gksxk %

(A) 1

(B) 4

(C) 14

(D) 10

14. ;fn R ftl ij fofoDr nwjhd ifjHkkf"kr gS

vkSj ;fn A = (15, 20) rc A dk O;kl

gksxk %

(A) 0

(B) 1

(C) 5

(D) 13

15. okLrfod js[kk ij B(x0, r) gksxk %

(A) 

(B) (x0 – r, x0+ r)

(C) (x0 – r, x0)

(D) (x0 , x0+ r)

16. lao`r vUrjky [1, 4] ,d uscjgqM gS %

(A) fcUnq 1 dk

(B) fcUnq 4 dk

(C) fcUnqvksa 2, 3 dk

(D) fcUnqvksa 1, 2, 3, 4 dk



KNP/MATH-0358-D/11390 (  7  ) [P.T.O.]

17. Every Cauchy sequence is :

(A) Constant

(B) Bounded

(C) Differentiable

(D) None of the above

18. Which statement is true?

(A) Every convergent sequence is

Cauchy

(B) Every Cauchy sequence is

convergent

(C) Every bounded sequence is

Cauchy

(D) Every Cauchy sequence is

unbounded

19. Which statement is true?

(A) Every finite set is a closed set

in R

(B) Finite set has finite limit points

(C) Finite set is open in R

(D) Infinite bounded set of R has

no limit point

20. A set E is perfect if :

(A) E E  

(B) E E

(C) E E

(D) E E 

where E  is the set of all limit points

of E.

17. izR;sd dks'kh vuqØe gksrk gS %

(A) fLFkj

(B) ifjc)

(C) vodyuh;

(D) mijksDr esa ls dksbZ ugha

18. dkSu&lk dFku lR; gS\

(A) izR;sd vfHklkjh vuqØe dks'kh gksrk

gS

(B) izR;sd dks'kh vuqØe vfHklkjh gksrk

gS

(C) izR;sd ifjc) vuqØe dks'kh gksrk gS

(D) izR;sd dks'kh vuqØe vifjc) gksrk

gS

19. dkSu&lk dFku lR; gS\

(A) izR;sd ifjfer leqPp; R esa lao`r

gksrk gS

(B) ifjfer leqPp; ds ifjfer lhek

fcUnq gksrs gSa

(C) ifjfer leqPp; R esa foor̀ gksrk gS

(D) vifjfer ifjc) leqPp; ¼R ds fy,½

dk dksbZ lhek fcUnq ugha gksrk gS

20. ,d leqPp; E  ijQsDV gksrk gS ;fn :

(A) E E  

(B) E E

(C) E E

(D) E E 

tgk¡ E , E  ds lHkh lhek fcUnqvksa dk leqPp;

gSA
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21. The set ( , ) {( , ): ( ) ( ) }    2 2N ab x y x a y b 

is called :

(A) Deleted neighbourhood of

(a, b)

(B) Circular neighbourhood of

(a, b)

(C) Rectangular neighbourhood of

(a, b)

(D) None of the above

22. lim xy
( ) (1 )x, y , 2  will be

(A) 1 (B) 2

(C) 3 (D) 4

23. If 
sin ( 2)

( , )
tan (3 6)

xy
f x y

xy






1

1



  then

lim ( , )f x y
( ) (2 )x, y , 1  will be :

(A)
1

6

(B)
1

3

(C)
1

2

(D)
1

4

24. The function 
,

( , )

0 ,

 
 

 

3 3x y
x y

f x y x y

x y

 is :

(A) Discontinuous at (0, 0)

(B) Continuous at (0, 0)

(C) Differentiable at (0, 0)

(D) None of the above

21. leqPp; ( , ) {( , ): ( ) ( ) }    2 2N ab x y x a y b 

dgykrk gS %

(A) fcUnq (a, b) dk fMyhVsM uscjgqM

(B) fcUnq (a, b) dk oÙ̀kkdkj uscjgqM

(C) fcUnq (a, b) dk vk;rkdkj uscjgqM

(D) mijksDr esa ls dksbZ ugha

22. lim xy
( ) (1 )x, y , 2  gksxk %

(A) 1 (B) 2

(C) 3 (D) 4

23. ;fn 
sin ( 2)

( , )
tan (3 6)

xy
f x y

xy






1

1



  rc

lim ( , )f x y
( ) (2 )x, y , 1  gksxk %

(A)
1

6

(B)
1

3

(C)
1

2

(D)
1

4

24. Qyu 
,

( , )

0 ,

 
 

 

3 3x y
x y

f x y x y

x y

  :

(A) (0, 0) ij vlrr gS

(B) (0, 0) ij lrr gS

(C) (0, 0) ij vodyuh; gS

(D) mijksDr esa ls dksbZ ugha
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25. Which one is metric on R?

(A)  ( , )  2 2d x y x y

(B) ( , ) 2 2d x y x y y x   

(C) ( , )d x y x y 3 3

(D) ( , ) min( , )d x y x y

26. Let x0 be any point in the discrete

metric space X then B (x0, r) where

r > 1 will be :

(A) 

(B) {x0}

(C) X

(D) None of the above

27. (0, 1) is open in :

(A) R

(B) R2

(C) R3

(D) None of the above

28. In a metric space the intersection of

an arbitrary family of open sets is :

(A) Always open

(B) Closed

(C) May not be open

(D) None of the above

25. fuEu esa ls dkSu R ij ,d nwjhd gS\

(A)  ( , )  2 2d x y x y

(B) ( , ) 2 2d x y x y y x   

(C) ( , )d x y x y 3 3

(D) ( , ) min( , )d x y x y

26. ;fn x0 fdlh fofoDr nwjhd lef"V X dk dksbZ

fcUnq gS rc B (x0, r) tgk¡ r > 1 ] gksxk %

(A) 

(B) {x0}

(C) X

(D) mijksDr esa ls dksbZ ugha

27. (0, 1) foo`r gksrk gS %

(A) R esa

(B) R2 esa

(C) R3 esa

(D) mijksDr esa ls dksbZ ugha

28. ,d nwjhd lef"V esa LosPN dqy ds foo`r

leqPp;ksa dk loZfu"B gksrk gS %

(A) ges'kk foor̀

(B) laòr

(C) foo`r ugha Hkh gks ldrk gS

(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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29. Let (X, d) be a metric space and A be

any subset of X then which is true?

(A)  intX A X A  

(B) intX A X A  

(C)  intX A X A  

(D) None of the above

30. Let X = {0, 1} with discrete metric

then (0,1)B  is :

(A) {0}

(B) {0, 1}

(C) 

(D) None of the above

31. In a discrete metric space :

(A) Every set is closed

(B) Every set is bounded

(C) Every set is empty

(D) None of the above

32. Let (X, d) be a metric space. If {xn}

and {yn} are sequences in X such that

x xn  and  y yn  then :

(A) ( , )d x y xn n

(B) ( , )d x y yn n

(C) ( , ) ( , )d x y d x yn n

(D) None of the above

29. ;fn (X, d) ,d nwjhd lef"V gS vkSj A dksbZ

X dk mileqPp; gS rc dkSu&lk lR; gS\

(A)  intX A X A  

(B) intX A X A  

(C)  intX A X A  

(D) mijksDr esa ls dksbZ ugha

30. ;fn X = {0, 1} ftl ij ,d fofoDr nwjhd

ifjHkkf"kr gS rc (0,1)B  gksxk %

(A) {0}

(B) {0, 1}

(C) 

(D) mijksDr esa ls dksbZ ugha

31. ,d fofoDr nwjhd lef"V esa %

(A) izR;sd leqPp; lao`r gksrk gS

(B) izR;sd leqPp; ifjc) gksrk gS

(C) izR;sd leqPp; fjDr gksrk gS

(D) mijksDr esa ls dksbZ ugha

32. ;fn (X, d) ,d nwjhd lef"V gS vkSj ;fn

{xn}] {yn} ij vuqØe gS rFkk x xn ]

y yn  rc %

(A) ( , )d x y xn n

(B) ( , )d x y yn n

(C) ( , ) ( , )d x y d x yn n

(D) mijksDr esa ls dksbZ ugha
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33. The maximum of the lengths of

subintervals of a partition P is called :

(A) Mesh

(B) Net

(C) Filter

(D) Dissection

34. If  f  is a monotonic function on [a, b]

then  f  will be :

(A) Continuous

(B) Differentiable

(C) Integrable

(D) None of the above

35. If  f  is a continuous function on [a, b]

such that  ( )( )f dx f b a 
b

a
 then

which is true?

(A) a 

(B) b 

(C) [ , ]a b 

(D) None of the above

36. If  sn  is a sequence such that

0,s n N  n  and lim
s

s

1n +

n
n

 =

then lim ( )s


1/n
n

n 
 will be :

(A) /2

(B) 

(C) 3/2

(D) 2

33. foHkktu P ds mivUrjky dh yEckb;ksa ds

vf/kdre eku dks dgrs gSa %

(A) es'k

(B) usV

(C) fQYVj

(D) fMlsD'ku

34. ;fn Qyu f ]  [a, b]  ij ,dfn"V Qyu gS

rks f gksxk %

(A) lrr

(B) vodyuh;

(C) lekdyuh;

(D) mijksDr esa ls dksbZ ugha

35. ;fn  f] [a, b] ij ,d lrr Qyu gS tSls fd

( )( )f dx f b a 
b

a
rc dkSu&lk lR;

gS\

(A) a 

(B) b 

(C) [ , ]a b 

(D) mijksDr esa ls dksbZ ugha

36. ;fn  sn  ,d vu qØe g S  tgk ¡

0,s n N  n  vkSj lim
s

s

1n +

n
n

 =

rc  lim ( )s


1/n
n

n 
 gksxk %

(A) /2

(B) 

(C) 3/2

(D) 2

[P.T.O.]
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37. The integral 
1

x e dx 1m x   converges

when :

(A) m > 0

(B) m < 0

(C) m = 0

(D) For all values of m

38. The integral 
sin log

e

x x
dx

x


 is :

(A) Convergent

(B) Divergent

(C) Oscillatory

(D) None of the above

39. The integral 
1

sin x
dx

x
m

n


 is

convergent if :

(A) n > m – 1

(B) n >1 – m

(C) n = m – 1

(D) n < m – 1

40. Which integral is not convergent?

(A) 0

dx

x
1

(B)
0

dx

x
1

2

(C)
1

2

1

xdx

x

(D)
0

log x dx
1

37. lekdyu 
1

x e dx 1m x    vfHklkjh gksxk

;fn %

(A) m > 0

(B) m < 0

(C) m = 0

(D) m ds lHkh eku ds fy,

38. lekdyu 
sin log

e

x x
dx

x


  gS %

(A) vfHklkjh

(B) vilkjh

(C) nksyudkjh

(D) mijksDr esa ls dksbZ ugha

39. lekdyu 
1

sin x
dx

x
m

n


 vfHklkjh gksxk

;fn %

(A) n > m – 1

(B) n >1 – m

(C) n = m – 1

(D) n < m – 1

40. dkSu&lk lekdyu vfHklkjh ugha gS\

(A) 0

dx

x
1

(B)
0

dx

x
1

2

(C)
1

2

1

xdx

x

(D)
0

log x dx
1
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41. If 
1

2

a
x x

x

 
  

 
1n+ n

n
where 0a   and

0x 1  then xn converges to :

(A) 0

(B) a

(C) a

(D) 1

42. Find 
1 1 1 1

lim 1 ...
2 3n n

      n 
 :

(A) 0

(B) 1

(C) 2

(D) 3

43. If { }xn  be a sequence such that

0,x n n  and if lim x


nn 
 then the

value of   /
lim , ,...,


1

1 2x x x
n

nn 
 will be :

(A) 0

(B) 

(C) 2

(D) 

44. The value of 

/

lim
!

n

n

 
 
 

1 nn

n 
will be :

(A) 0

(B) e

(C) 2e

(D) 1/e

41. ;fn 
1

2

a
x x

x

 
  

 
1n+ n

n
 tgk¡ 0a   vkSj

0x 1  rc xn vfHklkfjr gks tkrk gS %

(A) 0

(B) a

(C) a

(D) 1

42.
1 1 1 1

lim 1 ...
2 3n n

      n 
 dk eku gksxk%

(A) 0

(B) 1

(C) 2

(D) 3

43. ;fn { }xn  ,d vuqØe gS tgk¡ 0,x n n

vkSj ; fn lim x


nn 
 rc

  /
lim , ,...,


1

1 2x x x
n

nn 
 dk eku gksxk %

(A) 0

(B) 

(C) 2

(D) 

44.

/

lim
!

n

n

 
 
 

1 nn

n 
 dk eku gksxk %

(A) 0

(B) e

(C) 2e

(D) 1/e
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45. If [ , ]f R a b  then which is true?

(A)
b b

a a
f f 

(B)
b b

a a
f f 

(C)
b b

a a
f f 

(D) None of the above

46. If , [ , ]f g R a b  then which is true?

(A)  
b b b

a a a
f g dx f dx g dx    

(B)  
b b b

a a a
f g dx f dx g dx    

(C)  
b b b

a a a
f g dx f dx g dx    

(D) None of the above

47. If [ , ]f R a b  and if there is a

differentiable function F on [a, b] such

that F  = f  then which is true?

(A) ( ) ( )
b

a
f dx F b F a 

(B) ( ) ( )
b

a
f dx F b F a 

(C) ( ) ( )
b

a
f dx F b F a 

(D) None of the above

48. The value of the integral 
0

e dx x 

is :

(A) 0

(B) 1

(C) 2

(D) 3

45. ;fn [ , ]f R a b  rc dkSu&lk lR; gS\

(A)
b b

a a
f f 

(B)
b b

a a
f f 

(C)
b b

a a
f f 

(D) mijksDr esa ls dksbZ ugha

46. ;fn , [ , ]f g R a b  rc dkSu&lk lR; gS\

(A)  
b b b

a a a
f g dx f dx g dx    

(B)  
b b b

a a a
f g dx f dx g dx    

(C)  
b b b

a a a
f g dx f dx g dx    

(D) mijksDr esa ls dksbZ ugha

47. ;fn [ , ]f R a b  vkSj ,d vodyuh;

Qyu F tks fd [a, b] ij ifjHkkf"kr gS ,oa

F  = f  rc dkSu&lk lR; gS\

(A) ( ) ( )
b

a
f dx F b F a 

(B) ( ) ( )
b

a
f dx F b F a 

(C) ( ) ( )
b

a
f dx F b F a 

(D) mijksDr esa ls dksbZ ugha

48. lekdyu 
0

e dx x   dk eku gksxk %

(A) 0

(B) 1

(C) 2

(D) 3
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49. If D denotes derived set of a set then

D(Q) will be, where Q denotes the set

of rational numbers :

(A) Q

(B) Q

(C) R

(D) None of the above

50. Neighbourhood of 
1

2
 is the set :

(A)
1

0,
2

 
 
 

(B)
1 1

,
2 2

   

(C) R

(D)
1

0,
2

 
 

51. The set of limit points of N is :

(A)  (B) N

(C) Q (D) R

52. Which of the following set is dense in

R ?

(A) N

(B) Z

(C) Q

(D) None of the above

53. Which of the following set is not

countable?

(A) N

(B) Z

(C) Q

(D) R

49. ;fn D fdlh leqPp; ds O;qRiUu leqPp; dks

iznf'kZr djrk gS rc D(Q) gksxk] tgk¡ Q

ifjes; la[;kvksa ds leqPp; dks iznf'kZr djrk gS%

(A) Q

(B) Q

(C) R

(D) mijksDr esa ls dksbZ ugha

50. fuEu esa ls dkSu&lk leqPp; 
1

2
 dk uscjgqM

gksxk\

(A)
1

0,
2

 
 
 

(B)
1 1

,
2 2

   

(C) R

(D)
1

0,
2

 
 

51. N ds fyfeV IokbaV dk leqPp; gksxk %

(A)  (B) N

(C) Q (D) R

52. fuEu esa ls dkSu&lk leqPp; R esa l?ku gS\

(A) N

(B) Z

(C) Q

(D) mijksDr esa ls dksbZ ugha

53. fuEu esa ls dkSu&lk leqPp; vx.kuh; gS\

(A) N

(B) Z

(C) Q

(D) R
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54. Which is true among the followings?

(A)

b b

a a

f f 

(B)

b b

a a

f f 

(C)

b b

a a

f f 

(D) None of the above

55. Let f, g be bounded functions defined

on [a, b] and P be any partition of

[a, b] then which is true?

(A) ( , ) ( , ) ( , )U P f g U P f U P g  
(B) ( , ) ( , ) ( , )U P f g U P f U P g  

(C) ( , ) ( , ) ( , )U P f g U P f U P g  
(D) None of the above

56. If  :[ , ]f a b R  is a bounded

function then which is true?

(A) ( , ) ( , )U P f U P f  
(B) ( , ) ( , )U P f L P f  
(C) ( , ) ( , )U P f L P f 
(D) None of the above

57. If f  is a bounded function on [a, b] and

P is a partition of [a, b] then

lim ( , )L P f
||P||   will be :

(A)
b

a
f

(B)
b

a
f

(C)
b

a
f

(D) None of the above

54. fuEufyf[kr esa dkSu lgh gS %

(A)

b b

a a

f f 

(B)

b b

a a

f f 

(C)

b b

a a

f f 

(D) mijksDr esa ls dksbZ ugha

55. ;fn f, g, [a, b] ij ifjHkkf"kr nks ifjc)

Qyu gSa vkSj P, [a, b] dk dksbZ foHkktu gS

rc lR; gksxk %

(A) ( , ) ( , ) ( , )U P f g U P f U P g  
(B) ( , ) ( , ) ( , )U P f g U P f U P g  

(C) ( , ) ( , ) ( , )U P f g U P f U P g  
(D) mijksDr esa ls dksbZ ugha

56. ;fn :[ , ]f a b R ] ,d ifjc) Qyu gS

rc dkSu&lk lR; gS\

(A) ( , ) ( , )U P f U P f  

(B) ( , ) ( , )U P f L P f  
(C) ( , ) ( , )U P f L P f 
(D) mijksDr esa ls dksbZ ugha

57. ;fn f] [a, b] ij ifjHkkf"kr ,d ifjc)

Qyu gS ,oa P, [a, b] dk ,d foHkktu gS rc

lim ( , )L P f
||P||   gksxk %

(A)
b

a
f

(B)
b

a
f

(C)
b

a
f

(D) mijksDr esa ls dksbZ ugha
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58. On [0, 1], the series 
1

sin nx

n

n



 :

(A) Converges uniformly

(B) Converges non-uniformly

(C) Diverges uniformly

(D) None of the above

59. The value of 
1

x
dx

n

 
 
 


1

20

n

n



 is :

(A)
1

( 1)n n 

(B)
1

( 1)n n  2

(C)
1

( 1)n n  3

(D)
1

( 1)n n  2

60. If a function f (x) is continuous in a

closed interval [a, b] then it will be :

(A) Bounded

(B) Unbounded

(C) Constant

(D) None of the above

61. The function ( ) sin 1f x x x  100  is

increasing in the interval :

(A)  / 2, 0

(B)  0, / 2

(C) ,
2 4

   
 

 

(D) None of the above

58. [0, 1] ij Js.kh 
1

sin nx

n

n



 %

(A) ,dleku vfHklkjh gS

(B) ,dleku vfHklkjh ugha gS

(C) ,dleku vilkjh gS

(D) mijksDr esa ls dksbZ ugha

59.
1

x
dx

n

 
 
 


1

20

n

n



 dk eku gksxk %

(A)
1

( 1)n n 

(B)
1

( 1)n n  2

(C)
1

( 1)n n  3

(D)
1

( 1)n n  2

60. ;fn ,d Qyu  f (x)  ,d lao`r vUrjky

[a, b] esa lrr gS rc ;g gksxk %

(A) ifjc)

(B) vifjc)

(C) fLFkj

(D) mijksDr esa ls dksbZ ugha

61. Qyu ( ) sin 1f x x x  100  vUrjky

------- esa o/kZeku gSA

(A)  / 2, 0

(B)  0, / 2

(C) ,
2 4

   
 

 

(D) mijksDr esa ls dksbZ ugha
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62. The value of lim ( , )
( ) (0 0)

f x y
x, y , 

 where

 
 ( , )

xy x y
f x y

x y






2 2

2 2
 is :

(A) 0

(B) 1

(C) 2

(D) Does not exist

63. Extrema for the function x2+y2+z2

subject to constraint x2+2y2–z2–1= 0 is:

(A) (2, 0, 0)

(B) ( 1, 0, 0)

(C) (0,  2, 0)

(D)
1

, 0, 1
2

  
 

64. Minima of the function

( , , ) 2f x y z x y z x z xy     2 2 2

will be at the point :

(A)  1, 0, 0

(B)
2 1

, , 1
3 3

  
 

(C)
2 1

, , 1
3 3

   
 

(D)
1 1

1, ,
3 4

 
 
 

62. lim ( , )
( ) (0 0)

f x y
x, y , 

 dk eku gksxk tgk¡

 
 ( , )

xy x y
f x y

x y






2 2

2 2
 %

(A) 0

(B) 1

(C) 2

(D) vfLrRo esa ugha gS

63. Qyu x2+y2+z2 dk pje] c k / k k

x2+2y2–z2–1= 0 ds v/khu gS] gS %

(A) (2, 0, 0)

(B) ( 1, 0, 0)

(C) (0,  2, 0)

(D)
1

, 0, 1
2

  
 

64. Qyu

( , , ) 2f x y z x y z x z xy     2 2 2

dk U;wure eku gksxk] fcUnq %

(A)  1, 0, 0

(B)
2 1

, , 1
3 3

  
 

(C)
2 1

, , 1
3 3

   
 

(D)
1 1

1, ,
3 4

 
 
 
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65. Which one of the following sets is a

perfect set?

(A) A finite set

(B) The set E = [0, 1]

(C) The set N of natural numbers

(D) The set Q of rational numbers

66. If a point p E  is not a limit point of

E then it is called :

(A) Perfect point

(B) Isolated point

(C) Adherent point

(D) Boundary point

67. The value of 
sin

3
lim
n

n

n

 
 
 


 is :

(A) 0

(B) 1

(C) 2

(D) / 3
68. If {xn} be a sequence such that

lim 1
x

x
 1 n

n
n




 then lim x

 nn 
 will be :

(A) 0 (B) 1

(C) 2 (D) 

69. The sequence {xn} defined by

1
1x

n
   
 

n

n is :

(A) Convergent

(B) Divergent

(C) Oscillatory

(D) None of the above

65. fuEu leqPp;ksa esa ls dkSu&lk leqPp; ,d

ijQsDV leqPp; gS\

(A) ,d lhfer leqPp;

(B) leqPp; E = [0, 1]

(C) izkd`r la[;kvksa dk leqPp; N

(D) ifjes; la[;kvksa dk leqPp; Q

66. ;fn fcUnq p E  leqPp; E dk fyfeV

IokbaV ugha gS rc ;g fcUnq dgykrk gS %

(A) ijQsDV IokbaV

(B) vkblksysVsM IokbaV

(C) ,MgsjsUV IokbaV

(D) ckmUMªh IokbaV

67.

sin
3

lim
n

n

n

 
 
 


 dk eku gksrk gS %

(A) 0

(B) 1

(C) 2

(D) / 3
68. ;fn {xn} ,d vu qØe g S  tgk ¡

lim 1
x

x
 1 n

n
n




 rc lim x

 nn 
 gksxk %

(A) 0 (B) 1

(C) 2 (D) 

69. vuqØe {xn} tgk¡ 
1

1x
n

   
 

n

n  gS %

(A) vfHklkjh

(B) vilkjh

(C) nksyudkjh

(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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70. Let :[0, 2]f R  defined by

1, when 1
( )

0, when 1

x
f x

x


  

 then 

2

0

( )f x dx

will be :

(A) 2

(B) 3

(C) 1

(D) 0

71. Let the function :[ , ]f a b R

defined by ( ) , [ , ]f x c x a b    then

which is true?

(A) ( )
b

a

f x dx  does not exist

(B) ( )
b

a

f x dx  does not exist

(C) [ , ]f R a b

(D) None of the above

72. If P1, P2 are any two partitions of

[a, b] then which is true ?

(A) ( , ) ( , )U P f L P f1 2

(B) ( , ) ( , )U P f L P f1 2

(C) ( , ) ( , )L P f U P f1 2

(D) None of the above

70. ;fn Qyu :[0,2]f R , 
1, 1

( )
0, 1

x
f x

x


  

tc
tc

ls ifjHkkf"kr gS rc 
2

0

( )f x dx  dk eku

gksxk %

(A) 2

(B) 3

(C) 1

(D) 0

71. ;fn Qyu :[ , ]f a b R ,

( ) , [ , ]f x c x a b    ls ifjHkkf"kr gS rc

dkSu&lk lR; gS\

(A) ( )
b

a

f x dx  dk vfLrRo ugha gS

(B) ( )
b

a

f x dx  dk vfLrRo ugha gS

(C) [ , ]f R a b

(D) mijksDr esa ls dksbZ ugha

72. ;fn P1, P2 ] [a, b]  ds nks foHkktu gSa rc

dkSu&lk lR; gS\

(A) ( , ) ( , )U P f L P f1 2

(B) ( , ) ( , )U P f L P f1 2

(C) ( , ) ( , )L P f U P f1 2

(D) mijksDr esa ls dksbZ ugha
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73. The value of

1
lim 1 2 3 ... n

n
     

1/3 1/3 1/n

n 

will be :

(A) 0

(B)
1

2

(C) 1

(D) 2

74. The value of   /
lim !n


1 n

n 
 will be :

(A) 0

(B) 1

(C) 2

(D) 

75. The series 
0

xe


 nx

n



 is uniformly

convergent on :

(A)
1 1

,
2 2

   

(B) [0, 1]

(C) [1, 2]

(D) None of the above

76. On R the sequence { fn } where

( )
1

x
f x

nx


 2n  :

(A) Converges uniformly

(B) Converges non-uniformly

(C) Diverges uniformly

(D) None of the above

73.
1

lim 1 2 3 ... n
n
     

1/3 1/3 1/n

n 

dk eku gksxk %

(A) 0

(B)
1

2

(C) 1

(D) 2

74.   /
lim !n


1 n

n 
 dk eku gksxk %

(A) 0

(B) 1

(C) 2

(D) 

75. Js.kh 
0

xe


 nx

n



 ,dleku vfHklkjh gksxh %

(A)
1 1

,
2 2

   

(B) [0, 1]

(C) [1, 2]

(D) mijksDr esa ls dksbZ ugha

76. R ij vuqØe { fn } tgk¡ ( )
1

x
f x

nx


 2n %

(A) ,dleku vfHklkjh gS

(B) ,dleku vfHklkjh ugha gS

(C) ,dleku vilkjh gS

(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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77. The function log

x
y

x
  increases in :

(A) (0, e)

(B) (e,  )

(C) ,
2 2

e e  
 

(D) None of the above

78. If the equation 17x7 – 19x5 – 1 = 0

has a solution x0 then x0 will be :

(A) 0

(B) –1 < x0 < 0

(C) 0 < x0 < 1

(D) 1

79. On [0,  ) the function f (x) = sin x2

is :

(A) Uniformly continuous

(B) Not uniformly continuous

(C) Not differentiable

(D) None of the above

80. Which one of the following limits

does not exist?

(A)
2

lim
 

2

4 2( ) (0 0)

x y

x yx, y , 

(B) lim (2 3 )x y



( ) (1 2)x, y , 

(C) lim ( 3 )x y


2

( ) (1 2)x, y , 

(D) lim ( )x y



( ) (0 0)x, y , 

77. Qyu log

x
y

x
  o/kZeku gS %

(A) (0, e)

(B) (e,  )

(C) ,
2 2

e e  
 

(D) mijksDr esa ls dksbZ ugha

78. ;fn lehdj.k 17x7 – 19x5 – 1 = 0 dk

,d gy x0 gS rc x0 gksxk %

(A) 0

(B) –1 < x0 < 0

(C) 0 < x0 < 1

(D) 1

79. [0, ) ij Qyu f (x) = sin x2  %

(A) ,dleku lrr gS

(B) ,dleku lrr ugha gS

(C) vodyuh; ugha gS

(D) mijksDr esa ls dksbZ ugha

80. fuEufyf[kr esa ls fdl ,d lhek dk vfLrRo

ugha gS\

(A)
2

lim
 

2

4 2( ) (0 0)

x y

x yx, y , 

(B) lim (2 3 )x y



( ) (1 2)x, y , 

(C) lim ( 3 )x y


2

( ) (1 2)x, y , 

(D) lim ( )x y



( ) (0 0)x, y , 
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Rough Work @ jQ dk;Z



Example :

Question :

Q.1

Q.2

Q.3

4. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

5. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

6. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

7. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigi lator.
Candidate can carry their Question
Booklet.

8. There will be no negative marking.

9. Rough work, if any, should be done on
the blank pages provided for the purpose
in the booklet.

10. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

11. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

4. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

5. lHkh mÙkj dsoy vks0,e0vkj0 mÙkj&i=d
(OMR Answer Sheet) ij gh fn;s tkus gSaA
mÙkj&i=d esa fu/kkZfjr LFkku ds vykok vU;=
dgha ij fn;k x;k mÙkj ekU; ugha gksxkA

6. vks0,e0vkj0 mÙkj&i=d (OMR Answer

Sheet) ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s
lHkh vuqns'kksa dks lko/kkuhiwoZd i<+ fy;k tk;sA

7. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd

dks viuh OMR Answer Sheet miyC/k djkus

ds ckn gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ

vius lkFk iz'u&iqfLrdk ys tk ldrs gSaA

8. fuxsfVo ekfdZax ugha gSA

9. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds
fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A

10. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj
Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

11. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus

dh n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU;

gksxkA
egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
gq, gS aA ;fn iz'uiqfLrdk es a dk sb Z deh gk s] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ys aA

A C D

A D

A C D

B

A C D

A D

A C D

B


