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1. The branch of Mathematics studying

the space curves and surfaces is known

as :

(A) Geometry

(B) Differential Calculus

(C) Differential Geometry

(D) None of the above

2. The equation of space curve is given

by :

(A) x = x (t),  y = y (t), z = z (t)

(B) r(t) = x (t) i + y (t) j + z (t) k

(C) Both (A) and (B)

(D) Neither (A) nor (B)

3. The angle between the tangent

at a point on the curve
2 3x 3t,y 3t ,z 2t     and the line

y z x 0    is given by :

(A) 3


(B) 4


(C) 6


(D) 2


4. Equation of the tangent line at any

point t on the circular helix

x acost,y asint,z ct    is given by:

(A)
x acost y asin t z ct

asin t acost c

  
 



(B)
x a cos t y a sin t z ct

a sin t a cos t c

  
 



(C)
x a cos t y a sin t z ct

a sin t a cos t c

  
 



(D) None of the above

1. varfj{k oØ vkSj lrgksa dk v/;;u djus
okyh xf.kr dh 'kk[kk dks D;k dgrs gSa\

(A) T;kfefr

(B) foHksnd dyu

(C) vody T;kfefr

(D) mijksDr esa ls dksbZ ugha

2. varfj{k oØ dk lehdj.k fuEu }kjk fn;k
x;k gS %

(A) x = x (t),  y = y (t), z = z (t)

(B) r(t) = x (t) i + y (t) j + z (t) k

(C) nksuksa (A) vkSj (B)

(D) u rks (A) u gh (B)

3. oØ  2 3x 3t,y 3t ,z 2t     ij fdlh

fcUnq ij Li'kZ js[kk vkSj js[kk y z x 0  
ds chp dk dks.k fuEu izdkj fn;k x;k gS %

(A) 3


(B) 4


(C) 6


(D) 2


4. o`Ùkkdkj gsfyDl  x acost,y asint,z ct  
ij fdlh Hkh fcUnq t ij Li'kZ js[kk dk
lehdj.k fuEu izdkj fn;k x;k gS %

(A)
x acost y asin t z ct

asin t acost c

  
 



(B)
x a cos t y a sin t z ct

a sin t a cos t c

  
 



(C)
x a cos t y asin t z ct

asin t acos t c

  
 



(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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5. The equation of rectifying plane is

given by :

(A)  R r t 0  

(B)  R r n 0  

(C)  R r b 0  

(D) None of the above

6. Equation of oscilating plane is given

by:

(A)  R r,r , r 0  

(B)  R r,r, r 0  

(C)

X x Y y Z z

x y z 0

x y z

  
  

  

(D) All of the above

7. The equation of principal normal is

given by :

(A) R r t,     is constant

(B) R r n,     is constant

(C) R r b,     is constant

(D) None of the above

8. The curvature at a point of a given curve

is given by :

(A)
dt

K
ds



(B)
dr

K
ds




(C) K | r |
(D) All of the above

5. fn"Vdkjh lery dk lehdj.k fuEu izdkj
fn;k x;k gS %

(A)  R r t 0  

(B)  R r n 0  

(C)  R r b 0  

(D) mijksDr esa ls dksbZ ugha

6. nksyu ry dk lehdj.k fuEu }kjk fn;k x;k
gS %

(A)  R r,r , r 0  

(B)  R r,r, r 0  

(C)

X x Y y Z z

x y z 0

x y z

  
  

  

(D) mijksDr lHkh

7. eq[; vfHkyEc dk lehdj.k fuEu }kjk fn;k
x;k gS %

(A) R r t,     fLFkjkad gS

(B) R r n,    fLFkjkad gS

(C) R r b,     fLFkjkad gS

(D) mijksDr esa ls dksbZ ugha

8. fdlh fn;s x;s oØ ds ,d fcUnq ij oØrk
fuEu }kjk nh tkrh gS %

(A)
dt

K
ds



(B)
dr

K
ds




(C) K | r |

(D) mijksDr lHkh
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9. Torsion   is given by :

(A)
 

2

r, r, r

| r r |

  
 

(B)
 

2

r , r ,r

| r r |

  

 

(C)
 

2

r,r, r

| r r |

 


(D) None of the above

10. Serret-Frenet formula is :

(A)
dt

kn
ds



(B)
db

n
ds

 

(C)
dn

b kt
ds

  

(D) All of the above

11. Necessary and sufficient condition for

a curve to be a plane curve is :

(A)  r, r, r 0  

(B)  r , r ,r 0   

(C) Both (A) and (B)

(D) None of the above

12. Necessary  and sufficient condition for

a curve to be a straight line that :

(A) K =0

(B) K =1

(C) K = –1

(D) None of the above

[P.T.O.]

9. VktZu   }kjk fn;k tkrk gS %

(A)
 

2

r, r, r

| r r |

  
 

(B)
 

2

r , r , r

| r r |

  

 

(C)
 

2

r,r, r

| r r |

 


(D) mijksDr esa ls dksbZ ugha

10. lsjsV&ÝsusV lw= gS %

(A)
dt

kn
ds



(B)
db

n
ds

 

(C)
dn

b kt
ds

  

(D) mijksDr lHkh

11. fdlh oØ ds lery oØ gksus ds fy, vko';d
vkSj i;kZIr 'krZ gS %

(A)  r, r, r 0  

(B)  r , r ,r 0   

(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha

12. fdlh oØ dh ,d lh/kh js[kk gksus ds fy,
vko';d vkSj i;kZIr 'krZ gS %

(A) K =0

(B) K =1

(C) K = –1

(D) mijksDr esa ls dksbZ ugha



B030502C-A/336 (  6  )

13. The curvature of the curve

 r acost,asin t,atcot   is given by:

(A)
sin

a



(B)
cos

a



(C)
2sin

a



(D)
2cos

a



14. The necessary and sufficient condition

for a curve to be a helix is :

(A) tan
K


 

(B)
K

tan 


(C) sin
K


 

(D)
K

cos 


15. The value of t b   is given by :

(A) K 
(B) K
(C) Kb
(D) None of the above

16. If the tangent to the curve C are normal

to another curve C
1
, then C is :

(A) Involute of C

(B) Evolute of C

(C) Both (A) and (B)

(D) None of the above

13. oØ  r acost,asin t,atcot   dh rhozrk

fuEu }kjk nh x;h gS %

(A)
sin

a



(B)
cos

a



(C)
2sin

a



(D)
2cos

a



14. fdlh oØ ds ghfyDl gksus ds fy, vko';d
vkSj i;kZIr 'krZ gS %

(A) tan
K


 

(B)
K

tan 


(C) sin
K


 

(D)
K

cos 


15. t b   dk eku fn;k gS %
(A) K 
(B) K
(C) Kb
(D) mijksDr esa ls dksbZ ugha

16. ;fn oØ C dh Li'kZ js[kk,¡ fdlh vU; oØ
C

1
 ds vfHkyEc gSa] rks oØ C gS %

(A) C  dk varoZfyr
(B) C dk dsUnzt
(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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17. For the curve  2 3r t, t , t , the value

of   is given by :

(A) 4 2

1

9t 4t 1 

(B) 4 2

4

9t 4t 1 

(C) 4 2

3

9t 9t 1 

(D) None of the above

18. The representation of the surface of

the form  r r u,v
 

 is known as :

(A) Gaussian form of the surface

(B) Implicit equation of the surface

(C) Monge's form of the surface

(D) None of the above

19. The representation of the surface of

the form z = f(x, y) is known as :

(A) Gaussian form of the surface

(B) Implicit equation of the surface

(C) Monge's form of the surface

(D) None of the above

20. The vertex of cone is :

(A) an artificial singularity

(B) an essential singularity

(C) Pole

(D) None of the above

[P.T.O.]

17. oØ  2 3r t, t , t , ds fy,   dk eku fn;k

x;k gS %

(A) 4 2

1

9t 4t 1 

(B) 4 2

4

9t 4t 1 

(C) 4 2

3

9t 9t 1 

(D) mijksDr esa ls dksbZ ugha

18.  r r u,v
 

 QkWeZ dh lrg ds izfrfuf/kRo

dks dgk tkrk gS %

(A) lrg dk xkmfl;u :i

(B) lrg dk varfuZfgr lehdj.k

(C) lrg dk eksaxht :i

(D) mijksDr esa ls dksbZ ugha

19. z = f(x, y) :i dh lrg ds izfrfuf/kRo dks
dgk tkrk gS %

(A) lrg dk xkmfl;u :i

(B) lrg dk varfuZfgr lehdj.k

(C) lrg dk eksaxht :i

(D) mijksDr esa ls dksbZ ugha

20. 'kadq dk 'kh"kZ gS %

(A) ,d d`f=e foy{k.krk

(B) ,d vfuok;Z foy{k.krk

(C) /kzqo

(D) mijksDr esa ls dksbZ ugha
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21. Let  r r u,v be the equation of the

surface in a domain D. If v = c and u
varies, then r = r (u, c) describes a
parametric curve called :

(A) v curve

(B) u curve

(C) r curve

(D) None of the above

22. Two parametric curves

1 2
r r

r ,r
u v

 
 
 

 through a point P are

called orthogonal at P if :

(A) 1 2r r 0 

(B) 1 2r r 0 

(C) 1 2r r 0 

(D) 1 2r r 0 

23. Let F (x, y, z) = 0 be a surface, then

equation of tangent plane  at any point

P( X,Y, Z) is  given by :

(A)
X x Y y Z z

F / x F / y F / z

  
 

     

(B)      F F F
X x Y y Z z 0

x y z

  
     

  

(C)      F F F
X x Y y Z z 0

x y z

  
     

  

(D) None of the above

21. ekuk fd  r r u,v , Mksesu  D esa lrg dk

lehdj.k gSA ;fn  v = c vkSj u cnyrk gS ]
rks r = r (u, c) ,d iSjkehfVªd oØ dk o.kZu
djrk gS] ftls dgk tkrk gS %

(A) v oØ

(B) u oØ

(C) r oØ

(D) mijksDr esa ls dksbZ ugha

22. ,d fcUnq P ls xqtjus okys nks iSjkehfVªd oØ

1
r

r
u





 vkSj  2
r

r
v





 dks fcUnq P ij

yEcor dgk tkrk gS] ;fn %

(A) 1 2r r 0 

(B) 1 2r r 0 

(C) 1 2r r 0 

(D) 1 2r r 0 

23. ekuk fd F (x, y, z) = 0 ,d lrg gS] rks
fdlh Hkh fcUnq  P( X,Y, Z)  ij Li'kZ js[kk
lery dk lehdj.k fuEu izdkj fn;k x;k
gS %

(A)
X x Y y Z z

F / x F / y F / z

  
 

     

(B)      F F F
X x Y y Z z 0

x y z

  
     

  

(C)      F F F
X x Y y Z z 0

x y z

  
     

  

(D) mijksDr esa ls dksbZ ugha
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24. Equation of Normal line to the surface
2 2z x y   at the point (1, –1, 2) is

given by :

(A)
x 1 y 1 z 2

2 2 1

  
 

 

(B)
x 1 y 1 z 2

2 2 1

  
 

 

(C)
x 1 y 1 z 2

2 2 1

  
 

 

(D) None of the above

25. The equation of family of surface

F (x, y, z, a, b) = 0 having parameter :

(A) Both a and b

(B) a

(C) b

(D) Neither a nor b

26. Equation  of the plane

lx m y nz 0    where

2 2 2al bm cn 0   , then the

equation of the envelope be :

(A)
2 2 2x y z

0
a b c
  

(B)
2 2 2x y z

0
a b c
  

(C)
2 2 2x y z

0
a b c
  

(D) None of the above

[P.T.O.]

24. fcUnq (1, –1, 2) ij lrg 2 2z x y   ds

fy, lkekU; js[kk dk lehdj.k fuEu }kjk
fn;k x;k gS %

(A)
x 1 y 1 z 2

2 2 1

  
 

 

(B)
x 1 y 1 z 2

2 2 1

  
 

 

(C)
x 1 y 1 z 2

2 2 1

  
 

 

(D) mijksDr esa ls dksbZ ugha

25. F (x, y, z, a, b) = 0 lrg ds ifjokj dk
lehdj.k gS] ftlds iSjkehVj gSa %

(A) nksuksa a vkSj b

(B) a

(C) b

(D) u rks a u gh b

26. lery  lx m y nz 0    dk

lehdj.k] tgk¡ 2 2 2al bm cn 0   , rc
,uoyi dk lehdj.k gksxk %

(A)
2 2 2x y z

0
a b c
  

(B)
2 2 2x y z

0
a b c
  

(C)
2 2 2x y z

0
a b c
  

(D) mijksDr esa ls dksbZ ugha
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27. The necessary and sufficient condition

that the surface z = f (x, y) represents

a developable surface is that :

(A) 2rt s 0 

(B) rs t 0 

(C) 2rt s 0 

(D) None of the above

28. The necessary and sufficient condition

for a surface to be developable surface

is that its Gaussian curvature :

(A) K =1

(B) K = 0

(C) K = 

(D) None of the above

29. The quadratic differential form
2 2Edu 2Fdudv Gdv   is called :

(A) First fundamental form

(B) Second fundamental form

(C) Third fundamental form

(D) None of the above

30. Angle between parametric curves v =

constant and u = constant is given by :

(A)
H

sin
F

 

(B)
H

cos
F

 

(C)
H

cot
F

 

(D)
H

tan
F

 

27. lrg z = f (x, y) dks Msoyiscy lrg iznf'kZr
djus ds fy, vko';d vkSj i;kZIr 'krZ ;g
gS fd %

(A) 2rt s 0 

(B) rs t 0 

(C) 2rt s 0 

(D) mijksDr esa ls dksbZ ugha

28. fdlh lrg dks Msoyiscy lrg gksus ds fy,
vko';d vkSj i;kZIr 'krZ ;g gS fd mldh
xkmfl;u oØrk gks %

(A) K =1

(B) K = 0

(C) K = 

(D) mijksDr esa ls dksbZ ugha

29. f}?kkr vody :i  2 2Edu 2Fdudv Gdv 
dks dgk tkrk gS %

(A) izFke ekSfyd :i

(B) f}rh; ekSfyd :i

(C) rr̀h; ekSfyd :i

(D) mijksDr esa ls dksbZ ugha

30. v = fLFkjkad vkSj  u = fLFkjkad ds chp dk
dks.k fuEu }kjk fn;k tkrk gS %

(A)
H

sin
F

 

(B)
H

cos
F

 

(C)
H

cot
F

 

(D)
H

tan
F

 
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31. If  r ucosv,usin v,cv then the

value of E is given by :

(A) 0

(B) 1

(C) 2

(D) 

32. For the paraboloid  2 2r u,v,u v  ,

the value of F is given by :

(A) 4uv

(B) 4uv

(C) 2uv

(D) None of the above

33. The necessary and sufficient condition

for the curves given by
2 2Pdu 2Qdudv Rdv 0    is :

(A) ER 2FQ GP 0  

(B) ER 2FQ GP 0  

(C) ER FQ GP 0  

(D) ER FQ GP 0  

34. The equation r T r N
      is

known as :

(A) Gauss equation of surface

theory

(B) Euler's equation of surface

theory

(C) Lagrange's equation of surface

theory

(D) None of the above

[P.T.O.]

31. ;fn  r ucos v,usin v,cv rks  E dk eku

fn;k tkrk gS %

(A) 0

(B) 1

(C) 2

(D) 

32. ijoyf;d  2 2r u,v,u v   ds fy, F

dk eku fuEu izdkj fn;k x;k gS %

(A) 4uv

(B) 4uv

(C) 2uv

(D) mijksDr esa ls dksbZ ugha

33. 2 2Pdu 2Qdudv Rdv 0    }kjk fn;s

x;s oØksa ds fy, vko';d vkSj i;kZIr 'krZ
gS%

(A) ER 2FQ GP 0  

(B) ER 2FQ GP 0  

(C) ER FQ GP 0  

(D) ER FQ GP 0  

34. lehdj.k r T r N
       dks tkuk

tkrk gS %

(A) lrg fl)kUr dk xkWl lehdj.k

(B) lrg fl)kUr dk vk;yj lehdj.k

(C) lrg fl)kUr dk ykWxzkat lehdj.k

(D) mijksDr esa ls dksbZ ugha
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35. The necessary and sufficient condition

for the curve    u u t ,v v t   to be

Geodesic is :

(A)
T T

U V 0
u v

 
 

  

(B)
T T

U V 0
u v

 
 

  

(C)
T T

V U 0
u v

 
 

  

(D) None of the above

36. If a Geodesic on a surface of

revolution cuts the meridian through

any point P on it at an angle  , then

usin  is constant, where is the
distance of P from axis. This is the
statement of  :

(A) Euler's theorem

(B) Bonnet's theorem

(C) Clairaut's theorem

(D) None of the above

37. Geodesic curvature is given by  :

(A)
 

3

N,r, r

s

 


(B)
 

2

N ,r ,r

s

  



(C)
 

2

N,r , r

s

 



(D) None of the above

35. oØ    u u t ,v v t  dks ft;ksMSfld gksus

ds fy, vko';d vkSj i;kZIr 'krZ gS %

(A)
T T

U V 0
u v

 
 

  

(B)
T T

U V 0
u v

 
 

  

(C)
T T

V U 0
u v

 
 

  

(D) mijksDr esa ls dksbZ ugha

36. ;fn ifjØe.k i`"B ij fLFkr dksbZ Hkwxf.kr
js[kk ml ij fLFkr fdlh fcUnq  P ls gksdj
tkus okyh e/;kg~u js[kk dks fdlh dks.k 
ij dkVrh gS] rks usin  fLFkj gksrk gS]tgk¡
u v{k ls P dh nwjh gSA ;g dFku gS %

(A) vk;yj dh izes; dk

(B) cksusV dh izes; dk

(C) DysjkWV~l dh izes; dk

(D) mijksDr esa ls dksbZ ugha

37. Hkwxf.krh; oØrk fuEu }kjk nh tkrh gS %

(A)
 

3

N,r, r

s

 


(B)
 

2

N ,r ,r

s

  



(C)
 

2

N,r , r

s

 



(D) mijksDr esa ls dksbZ ugha
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38. For a curve on a surface we have

dw
w

ds
   , where  w   is the normal

angle and w is  the geodesic tangent.
This is the statement of :

(A) Bonnet's theorem

(B) Euler's theorem

(C) Dupin's theorem

(D) None of the above

39. Normal curvature K
n
 is given by :

(A)
2 2

2

Edu 2Fdudv Gdv

ds

 

(B)
2 2

2

Ldu 2Mdudv Ndv

ds

 

(C)
2 2

2

Ldu 2Mdudv Ndv

H

 

(D) None of the above

40. Meusnier's theorem states that :

(A) nK Ksin 

(B) nK Kcos 

(C) nK K tan 

(D) None of the above

41. Mean curvature   is given by :

(A)  a b
1

K K
2



(B)  2

EN GL 2FM

2 EG F

 



(C) Both (A) and (B)

(D) None of the above

[P.T.O.]

38. fdlh lrg ij oØ ds fy, gekjs ikl

dw
w

ds
   ,gS] tgk¡ w  lkekU; dks.k gS ]

vkSj  w HkwxHkhZ; Li'kZ js[kk gSA ;g dFku
gS %

(A) cksusV dh izes; dk

(B) vk;yj dh izes; dk

(C) Mqfiu dh izes; dk

(D) mijksDr esa ls dksbZ ugha

39. lkekU; oØrk K
n
 nh x;h gS %

(A)
2 2

2

Edu 2Fdudv Gdv

ds

 

(B)
2 2

2

Ldu 2Mdudv Ndv

ds

 

(C)
2 2

2

Ldu 2Mdudv Ndv

H

 

(D) mijksDr esa ls dksbZ ugha

40. E;wfLu;j dh izes; dgrh gS fd %

(A) nK Ksin 

(B) nK Kcos 

(C) nK K tan 

(D) mijksDr esa ls dksbZ ugha

41. ek/; oØrk   nh x;h gS %

(A)  a b
1

K K
2



(B)  2

EN GL 2FM

2 EG F

 



(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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42. First curvature J is given by :

(A)  a b
1

K K
2



(B)  a b
1

K K
2



(C) a bK K

(D) a bK K

43. A surface is called minimal surface if

its mean curvature   is :

(A) 0

(B) 1

(C) –1

(D) None of the above

44. Rodrigue formula is given by :

(A) Kdr dN 0 
(B) Kdr dN 0 
(C) Kdr dN 0 
(D) None of the above

45. Expression of Euler's theorem is :

(A) n a bK K cos K sin  

(B) 2 2
n a bK K cos K sin   

(C) n a bK K sin K cos   

(D) None of the above

46. The result of Dupin's theorem is given

by :

(A) n n a b1 2
K K K K  

(B) n n a b1 2
K K K K  

(C) n n a b1 2
K K K K  

(D) None of the above

42. izFke oØrk J nh x;h gS %

(A)  a b
1

K K
2



(B)  a b
1

K K
2



(C) a bK K

(D) a bK K

43. ,d lrg dks U;wure lrg dgk tkrk gS]
;fn bldh vkSlr oØrk   gS %

(A) 0

(B) 1

(C) –1

(D) mijksDr esa ls dksbZ ugha

44. jkWMjhX;w lw= fn;k x;k gS %

(A) Kdr dN 0 
(B) Kdr dN 0 
(C) Kdr dN 0 
(D) mijksDr esa ls dksbZ ugha

45. vk;yj dh izes; dh vfHkO;fDr gS %

(A) n a bK K cos K sin  

(B) 2 2
n a bK K cos K sin   

(C) n a bK K sin K cos   

(D) mijksDr esa ls dksbZ ugha

46. Mqfiu izes; dk ifj.kke fuEu }kjk fn;k x;k
gS %

(A) n n a b1 2
K K K K  

(B) n n a b1 2
K K K K  

(C) n n a b1 2
K K K K  

(D) mijksDr esa ls dksbZ ugha
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47. Third fundamental form is given by :

(A) 2 2dN,dN Au 2Bdudv Cdv  

(B) 2 22dN Au 2Bdudv Cdv  

(C) 2 2dN,dN Au Bdudv Cdv  

(D) None of the above

48. Condition for umbilic or Naval point

is  :

(A)
L M N

E F G
 

(B)
E F G

L M N
 

(C) EL = FM = GN

(D) None of the above

49. Gaussian curvature is also called :

(A) Specific Curvature

(B) Second  Curvature

(C) Total Curvature

(D) All of the above

50. Relation among three fundamental

forms is given by :

(A) KI 2 II III 0   

(B) KI 2 II III 0   

(C) KII I III 0   

(D) None of the above

51. An index which is placed in the upper

position of a quantity is known as :

(A) Subscript

(B) Superscript

(C) Upperscript

(D) Super index

[P.T.O.]

47. rhljk ekSfyd :i fuEu }kjk fn;k x;k gS %

(A) 2 2dN,dN Au 2Bdudv Cdv  

(B) 2 22dN Au 2Bdudv Cdv  

(C) 2 2dN,dN Au Bdudv Cdv  

(D) mijksDr esa ls dksbZ ugha

48. vfECyd ;k uoy fcUnq ds fy, 'krZ gS %

(A)
L M N

E F G
 

(B)
E F G

L M N
 

(C) EL = FM = GN

(D) mijksDr esa ls dksbZ ugha

49. xkÅlh oØrk dosZpj dks Hkh dgk tkrk gS %

(A) fof'k"V oØrk

(B) nwljk oØrk

(C) iw.kZ oØrk

(D) mijksDr lHkh

50. rhu ekSfyd :iksa ds chp lEcU/k bl izdkj
fn;k x;k gS %

(A) KI 2 II III 0   

(B) KI 2 II III 0   

(C) KII I III 0   

(D) mijksDr esa ls dksbZ ugha

51. ,d lwpdkad ftls fdlh ek=k ds Åijh LFkku
ij j[kk tkrk gS] mls D;k dgrs gSa %

(A) lcfLØIV

(B) lqijfLØIV

(C) vijfLØIV

(D) lqij lwpdkad
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52. Summation convention is applicable

with respect to :

(A) a dummy index

(B) a free index

(C) any index

(D) None of the above

53. The value of i
i  is :

(A) 1 (B) 0

(C) n (D) 

54. The value of j i
jA   is :

(A) iA
(B) jA
(C) ijA
(D) jiA

55. The value of 
i

j

x

x




 is :

(A) i
j

(B) 1

(C) 0

(D) 1 if i j  and 0 if i j

56. If 
j i

j j i ji i

y z
A B ,B C

x y

 
 

 
, then :

(A)
i

i j j

z
A B

x






(B)
i

i j i

z
A C

x






(C)
i

i j j

z
A C

x






(D) None of the above

52. ;ksx lEesyu fuEufyf[kr ds lEcU/k esa ykxw
gksrk gS %
(A) ,d Meh lwpdkad
(B) ,d Lora= lwpdkad
(C) dksbZ lwpdkad
(D) mijksDr esa ls dksbZ ugha

53. i
i  dk eku gS %

(A) 1 (B) 0

(C) n (D) 

54. j i
jA   dk eku gS %

(A) iA
(B) jA
(C) ijA
(D) jiA

55.  
i

j

x

x




  dk eku crkb, %

(A) i
j

(B) 1

(C) 0

(D) 1 if i j  vkSj 0 if i j

56. ;fn 
j i

j j i ji i

y z
A B ,B C

x y

 
 

 
, rks %

(A)
i

i j j

z
A B

x






(B)
i

i j i

z
A C

x






(C)
i

i j j

z
A C

x






(D) mijksDr esa ls dksbZ ugha
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57. Product of determinants 
i
ja  and 

i
jb

is equal to :

(A)
i i
j ja b

(B)
i j
i ia b

(C)
i k
k ja b

(D) None of the above

58. The set nR  (Euclidean Space) of all
ordered n -tuples of real numbers is a
vector space over the field of :

(A) Integers

(B) Real numbers

(C) Complex numbers

(D) None of the above

59. If V(F) is a vector space and , F 
and x, y V , then :

(A) x x    and x 0    

(B) x y    and 0 x y   

(C) Both (A) and (B)

(D) None of the above

[P.T.O.]

57. lkjf.kd i
ja  vkSj i

jb  dk xq.kuQy cjkcj

gS %

(A)
i i
j ja b

(B)
i j
i ia b

(C)
i k
k ja b

(D) mijksDr esa ls dksbZ ugha

58. okLrfod la[;kvksa ds lHkh Øfer n Viy dk
leqPp; nR  ¼U;wfDyfM;u Lisl½ ds {ks= ij
,d lfn'k lef"V gS %

(A) iw.kkZad

(B) okLrfod la[;k,¡

(C) lfEeJ la[;k,¡

(D) mijksDr esa ls dksbZ ugha

59. ;fn  V(F) ,d lfn'k lef"V gS vkSj , F 
o x, y V , rks %

(A) x x    vkSj x 0    

(B) x y    vkSj 0 x y   

(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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60. If V is a finite dimensional vector

space, then any two bases of V have

the :

(A) Opposite number of elements

(B) Same number of elements

(C) Neither same nor opposite

number of elements

(D) None of the above

61. The number of elements in the basis

of vector space nR  and nC  is :

(A) 0

(B) 1

(C) n

(D) –n

62. If  ie  and  ie  are the bases of dual

space *V  induced by the bases  ie

and  ie  of vector space V, then  :

(A) i i j
je q e

(B) i i j
je p e

(C) Both (A) and (B)

(D) None of the above

60. ;fn  V ,d ifjfer vk;keh lfn'k lef"V gS]
rks  V ds fdlh Hkh nks vk/kkjksa dk eku
gksxk %

(A) rRoksa dh foijhr la[;k

(B) rRoksa dh leku la[;k

(C) rRoksa dh la[;k u rks leku u gh
foijhr

(D) mijksDr esa ls dksbZ ugha

61. lfn'k lef"V nR  vkSj nC  ds vk/kkj esa
rRoksa dh la[;k gS %

(A) 0

(B) 1

(C) n

(D) –n

62. ;fn  ie  vkSj  ie   lfn'k lef"V  V ds

vk/kkjksa  ie  vkSj  ie  }kjk izsfjr }Sr lef"V
*V  ds vk/kkj gSa] rks %

(A) i i j
je q e

(B) i i j
je p e

(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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63. Let *u,v V  be such that i
iu u e  and

i
iv v e , then the tensor product of u

and v is given by :

(A) ij
i ju v u v e 

(B) i ij
ju v u v e 

(C) i j iju v u v e 

(D) None of the above

64. Any element of 2V  of the form u v
is said to be decomposable, then basis

vector ije  is given by :

(A) i
je e

(B) j je e

(C) i je e

(D) None of the above

65. The co-ordinate differentials
1 2 ndx ,dx ,....,dx  form a :

(A) Covariant vector

(B) Contravariant vector

(C) Mixed tensor of rank two

(D) None of the above

63. ekuk *u,v V  bl izdkj  gSa fd i
iu u e

vkSj i
iv v e , rks  u o v dk VsUlj xq.kuQy

fn;k tkrk gS %

(A) ij
i ju v u v e 

(B) i ij
ju v u v e 

(C) i j iju v u v e 

(D) mijksDr esa ls dksbZ ugha

64. u v  ds :i dk 2V  dk dksbZ Hkh rRo
vi?kV~; dgk tkrk gS] rc vk/kkj lfn'k

ije  fuEu }kjk fn;k tkrk gS %

(A) i
je e

(B) j je e

(C) i je e

(D) mijksDr esa ls dksbZ ugha

65. funsZ'kkad vody  1 2 ndx ,dx ,....,dx  ,d

cukrs gSa %

(A) lg:id lfn'k

(B) izfr:id lfn'k

(C) jSad 2 dk fefJr Vsalj

(D) mijksDr esa ls dksbZ ugha
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66. If  1 2 nd x ,x ,...,x  is a scalar point

function, then its n partial derivatives
jd / x   form a :

(A) Contravariant vector

(B) Covariant vector

(C) Mixed vector of rank two

(D) None of the above

67. Kronecker delta  is a :

(A) Mixed tensor of rank 2

(B) Contravariant tensor of rank 2

(C) Covariant tensor of rank 2

(D) None of the above

68. The number of components in a tensor

of order r in n-dimensional vector

space is :

(A) r

(B) n r

(C) nr

(D) rn

66. ;fn  1 2 nd x ,x ,...,x  ,d vfn'k fcUnq

Qyu gS] rks blds n  vkaf'kd vodyksa
jd / x   ,d cukrs gSa %

(A) izfr:id lfn'k

(B) lg:id lfn'k

(C) jSad 2 dk fefJr Vsalj

(D) mijksDr esa ls dksbZ ugha

67. Øksfudj MsYVk ,d gS %

(A) jSad 2 dk fefJr Vsalj

(B) jSad 2 dk izfr:id Vsalj

(C) jSad 2 dk lg:id Vsalj

(D) mijksDr esa ls dksbZ ugha

68. n-vk;keh lfn'kksa esa Øe  r ds ,d Vsalj esa
?kVdksa dh la[;k gksrh gS %

(A) r

(B) n r

(C) nr

(D) rn
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69. The product of two tensors of the kind

(r, s) and (p, q) is a tensor of the kind :

(A) (rp, sq)

(B) (r + p, s + q)

(C) (rp, sq)

(D) None of the above

70. The product of two contravariant

vector is a :

(A) Mixed tensor of rank 2

(B) Contravariant tensor of rank 2

(C) Covariant tensor of rank 2

(D) None of the above

71. The product of the tensors ij
kA  and ij

kB

is a tensor of the kind :

(A) (2, 1)

(B) (1, 0)

(C) (4, 2)

(D) (3, 3)

69.  (r, s) vkSj (p, q) izdkj ds nks Vsaljksa dk
xq.kuQy bl izdkj dk ,d Vsalj gksrk gS %

(A) (rp, sq)

(B) (r + p, s + q)

(C) (rp, sq)

(D) mijksDr esa ls dksbZ ugha

70. nks izfrorhZ lfn'kksa dk xq.kuQy ,d gS %

(A) jSad 2 dk fefJr Vsalj

(B) jSad 2 dk izfrorhZ Vsalj

(C) jSad 2 dk lgorhZ Vsalj

(D) mijksDr esa ls dksbZ ugha

71. Vsalj ij
kA  vkSj ij

kB  dk xq.kuQy bl izdkj

dk Vsalj gksrk gS %

(A) (2, 1)

(B) (1, 0)

(C) (4, 2)

(D) (3, 3)
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72. The inner product of  tensors ij
kA  and

ij
kB  is a tensor of the kind :

(A) (2, 1)

(B) (1, 0)

(C) (4, 2)

(D) (3, 1)

73. The maximum number of independent

components of a symmetric tensor of

the second order in V
n 

is :

(A) n

(B) n (n+1)

(C)  1
n n 1

2


(D)  1
n n 1

3


74. A scalar is a tensor of rank :

(A) 1

(B) 0

(C) 2

(D) 

72. Vsalj ij
kA  vkSj ij

kB  dk vkarfjd xq.kuQy bl

izdkj dk Vsalj gksrk gS %

(A) (2, 1)

(B) (1, 0)

(C) (4, 2)

(D) (3, 1)

73. V
n 
 esaa f}rh; Øe ds lefer Vsalj ds Lora=

?kVdksa dh vf/kdre la[;k gS %

(A) n

(B) n (n+1)

(C)  1
n n 1

2


(D)  1
n n 1

3


74. ,d vfn'k fdl jSad dk Vsalj gS %

(A) 1

(B) 0

(C) 2

(D) 
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75. A tensor ijkA  is symmetric in the

suffixes j and k if :

(A) ijk kjiA A

(B) ijk ikjA A

(C) ijk kijA A

(D) ijk jkiA A

76. Number of independent components

in an anti-symmetric tensor ijA  is :

(A)  n
n 1

2


(B)  n
n 1

2


(C)  
2n

n 1
2



(D)  
2n

n 1
2



77. Any inner product of the tensor i
jA  and

pq
eB  is a :

(A) 1

(B) 2

(C) 3

(D) 4

75. ,d Vsalj ijkA  izR;; j vkSj k esa lefer gS]

;fn %

(A) ijk kjiA A

(B) ijk ikjA A

(C) ijk kijA A

(D) ijk jkiA A

76. ,d izfrlefer Vsalj ijA  eas Lora= ?kVdksa dh
la[;k gS %

(A)  n
n 1

2


(B)  n
n 1

2


(C)  
2n

n 1
2



(D)  
2n

n 1
2



77. Vsalj i
jA  vkSj pq

eB  dk dksbZ Hkh vkarfjd

xq.kuQy Øe dk Vsalj gksrk gS %

(A) 1

(B) 2

(C) 3

(D) 4

[P.T.O.]
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78. Gradient  of a scalar function is :

(A) Covariant scalar field

(B) Covariant vector field

(C) Contravariant scalar field

(D) Contravariant vector field

79. If ijA  and pqB  are skew symmetric

tensors then their outer product is :

(A) Symmetric tensor

(B) Mixed tensor

(C) Skew-symmetric tensor

(D) Not a tensor

80. A symmetric tensor of second order

has a reciprocal if and only if its

determinant is :

(A) Zero

(B) Non-zero

(C) Infinite

(D) None of the above

78. ,d vfn'k Qyu dh izo.krk gS %

(A) lgorhZ vfn'k {ks=

(B) lgorhZ lfn'k {ks=

(C) izfrorhZ vfn'k {ks=

(D) izfrorhZ lfn'k {ks=

79. ;fn ijA  vkSj pqB  vlefer Vsalj gSa] rks
mudk ckgjh xq.kuQy gS %

(A) lefer Vsalj

(B) fefJr Vsalj

(C) vlefer Vsalj

(D) Vsalj ugha gS

80. ,d lefer f}rh; Øe Vsalj dk O;qRØe rHkh
gksrk gS tc mldk fMVjfeusUV gks %

(A) thjks

(B) thjks ugha

(C) vuUr

(D) mijksDr esa ls dksbZ ugha
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81. Christoffel symbol of the first kind is

denoted by :

(A)  i, j,k

(B)  i, jk

(C)  ij,k

(D) None of the above

82. Christoffel symbol of the second kind

of defined by 
k

ij

 
 
 

:

(A)  khg ij,h

(B)  khg ij,h

(C)  khg i, jh

(D) None of the above

83. The covariant derivative of a

contravariant vector is a :

(A) Tensor of order 0

(B) Contravariant tensor of order 2

(C) Mixed tensor of order 2

(D) None of the above

81. izFke izdkj dk fØLVksQsy izrhd fdlds }kjk
n'kkZ;k tkrk gS\

(A)  i, j,k

(B)  i, jk

(C)  ij,k

(D) mijksDr esa ls dksbZ ugha

82. f}rh; izdkj dk fØLVksQsy izrhd 
k

ij

 
 
 

 fdlds

}kjk  fn;k tkrk gS\

(A)  khg ij,h

(B)  khg ij,h

(C)  khg i, jh

(D) mijksDr esa ls dksbZ ugha

83. ,d izfr ifjorhZ lfn'k dk lgifjorhZ vodyu
,d gS %

(A) Øe 0 dk Vsalj

(B) Øe 2 dk izfrifjorhZ Vsalj

(C) Øe 2 dk fefJr Vsalj

(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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84. Curl A
i
  =

(A) i, j j,iA A

(B) j,i ijA A

(C) i, j j,iA A

(D) None of the above

85. The necessary and sufficient condition

that the covariant derivative of a

covariant vector is symmetric is that

the vector is :

(A) Gradient

(B) Constant

(C) Zero

(D) None of the above

86. The number of independent

components of Christoffel's symbols

are :

(A)
N

2

(B)
 N 1

2



(C)
 N N 1

2



(D)
 2N N 1

2



84. Curl A
i
  =

(A) i, j j,iA A

(B) j,i ijA A

(C) i, j j,iA A

(D) mijksDr esa ls dksbZ ugha

85. ,d lgifjorhZ lfn'k ds lgifjorhZ vodyu
ds lefer gksus ds fy, vko';d vkSj i;kZIr
'krZ ;g gS fd lfn'k gS %

(A) xzsfM,aV

(B) fLFkjkad

(C) thjks

(D) mijksDr esa ls dksbZ ugha

86. fØLVksQsy izrhdksa ds Lora= ?kVdksa dh la[;k
gS %

(A)
N

2

(B)
 N 1

2



(C)
 N N 1

2



(D)
 2N N 1

2


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87. Necessary and sufficient condition that

all the Christaffel symbols vanish at a

point is that :

(A) ijg 0

(B) ijg 0

(C) ijg   Constant

(D) ijg Constant

88. Christoffel symbol of second kind is :

(A) a covariant  tensor of rank 2

(B) a contravariant  tensor of rank

2

(C) a mixed tensor of rank 2

(D) not a tensor quality

89. Covariant differentiation of products

of tensors obey the law of :

(A) Covariant differentiation

(B) Tensor transformation

(C) Ordinary differentiation

(D) None of the above

90. Contraction of covariant derivative of
iA  is known as :

(A) grad of iA

(B) div iA

(C) curl iA

(D) None of the above

87. lHkh fØLVksQsy izrhdksa ds ,d fcUnq ij yqIr
gks tkus ds fy, vko';d vkSj i;kZIr 'krZ
;g gS fd %

(A) ijg 0

(B) ijg 0

(C) ijg   fLFkjkad

(D) ijg   fLFkjkad

88. fØLVksQsy izrhd dk f}rh; izdkj gS %

(A) jSad 2 dk lgifjorhZ Vsalj

(B) jSad 2 dk izfrifjorhZ Vsalj

(C) jSad 2 dk fefJr Vsalj

(D) Vsalj DokafVVh ugha gS

89. Vsaljksa ds xq.kuQy dk lgifjorhZ vodyu
fdl fu;e dk ikyu djrk gS %

(A) lgifjorhZ vodyu

(B) Vsalj ifjorZu

(C) lkekU; vodyu

(D) mijksDr esa ls dksbZ ugha

90. iA  ds lgifjorhZ vodyu ds ladqpu dks
dgk tkrk gS %

(A) grad of iA

(B) div iA

(C) curl iA

(D) mijksDr esa ls dksbZ ugha

[P.T.O.]
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91. Distance between two adjacent points

(x, y) and (x + dx, y+dy) in rectangular

cartesian plane is :

(A) 2 2 2ds dx dy 

(B) 2 2 2ds dx dy 

(C) 2 2 2ds dx dy  

(D) None of the above

92. A space characterised by the

Riemannian metric is called

Riemannian space of :

(A) One-dimension

(B) Two-dimensions

(C) n-dimensions

(D) None of the above

93. The two vectors   and   in the
Riemannian space are said to be
orthogonal if the angle between them
is :

(A) / 6  

(B) / 4  

(C) / 3  

(D) / 2  

91. vk;rkdkj dkrhZ; lery esa nks vklUu fcUnqvksa
(x, y) vkSj (x + dx, y+dy) ds chp dh nwjh
gS %

(A) 2 2 2ds dx dy 

(B) 2 2 2ds dx dy 

(C) 2 2 2ds dx dy  

(D) mijksDr esa ls dksbZ ugha

92. jhekfu;u ehfVªd }kjk vfHkyf{kr Lisl dks
jhekfu;u Lisl dgk tkrk gS %

(A) ,d vk;keh

(B) f}&vk;keh

(C) n-vk;keh

(D) mijksDr esa ls dksbZ ugha

93. jhekfu;u Lisl esa nks lfn'k   vkSj   dh
yEcor~ dgk tkrk gS] ;fn muds chp dk
dks.k gS %

(A) / 6  

(B) / 4  

(C) / 3  

(D) / 2  
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94. For the curvature tensor i
jklR  in the

Riemannian space :

(A) i
jklR 0

(B) i i
jkl jlkR R 

(C) If i
jk jkiR R  then jk kjR R

(D) All of the above

95. The value of i i i
jkl klj ljkR R R   is :

(A) 0

(B) 1

(C) 2

(D) 3

96. The value of Bianchi Identity

ijkl,m ijlm,k ijmklR R R  is :

(A) 0

(B) 1

(C) 2

(D) 3

97. Geodesics are curves of :

(A) Not stationary length

(B) Stationary  length

(C) Variable length

(D) None of the above

94. jhekfu;u Lisl esa oØrk Vsalj i
jklR  ds fy,%

(A) i
jklR 0

(B) i i
jkl jlkR R 

(C) If i
jk jkiR R  rc jk kjR R

(D) mijksDr lHkh

95. i i i
jkl klj ljkR R R   dk eku gS %

(A) 0

(B) 1

(C) 2

(D) 3

96. fovuph vk;MsafVVh  ijkl,m ijlm,k ijmklR R R 

dk eku gS %

(A) 0

(B) 1

(C) 2

(D) 3

97. ft;ksMSfld oØ gSa %

(A) fLFkj yEckbZ ugha

(B) fLFkj yEckbZ

(C) pj yEckbZ

(D) mijksDr esa ls dksbZ ugha
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98. A Riemannian space is called an

Einstein space if it has :

(A) Constant curvature

(B) Variable curvature

(C) Infinite curvature

(D) None of the above

99. If d is a scalar function of co-

ordinates, then the value of curl grad d

is :

(A) 0

(B) 1

(C) 2

(D) 

100. The value of ijg  in cylindrical

coordinate systems is given by :

(A) 1

(B)  11x

(C)  21x

(D)  31x

98. ,d jhekfu;u Lisl dks vkbUlVhu Lisl dgk
tkrk gS] ;fn ;g j[krk gS %

(A) fLFkjkad oØrk

(B) pj oØrk

(C) vuUr oØrk

(D) mijksDr esa ls dksbZ ugha

99. ;fn d ,d funsZ'kkad dk vfn'k Qyu gS] rks
curl grad d dk eku gksxk %

(A) 0

(B) 1

(C) 2

(D) 

100. ijg  dk eku csyukdkj funsZ'kkad iz.kkyh esa

fn;k x;k gS %

(A) 1

(B)  11x

(C)  21x

(D)  31x



B030502C-A/336 (  31  )

Rough Work @ jQ dk;Z



Example :

Question :

Q.1

Q.2

Q.3

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

6. 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.

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

8. 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.

9. There will be no negative marking.

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

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

12. 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

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

6. 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

7. 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

8. 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

9. fuxsfVo ekfdZax ugha gSA

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

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

12. 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'uiq fLrdk es a dk sbZ deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA

A C D

A D

A C D

B

A C D

A D

A C D

B


