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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- lfn'k a, b, c,
→ → →

ds izfrykse lfn'k fyf[k,A

Write Reciprocal system of vector 

a, b, c,
→ → →

.

ç'u 2- Li'kZ lery dh ifjHkk"kk fyf[k,A
Define Tangent plane.

ç'u 3- vk?kw.kZ lfn'k dh ifjHkk"kk fyf[k,A
Write the definition of  Irrotational vector.

ç'u 4- i`̀"B ds vkj&ikj ¶yDl dks ifjHkkf"kr dhft,A
Define Flux across a surface.
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,d 'kadq dks fu:fir djrk gS ;fn %
Represents a cone if :

2 2 2
u w

d
a b c

υ+ + =

ç'u 5- n'kkZb;s fd i`̀"B 

2yz zx xy a+ + =

 dk lery 

lx my nz p+ + =

 }kjk

izfrPNsn ,d ijoy; gksxk] ;fn 

0l m n+ + =

Show that the section of surface 

2yz zx xy a+ + =

 by the plane

lx my nz p+ + =

 will be a parabola, if 

0l m n+ + =

.

OR

vfrijoy;t % 

2 2 2

1
4 9 16

x y z+ − =

 ds ml tud js[kk dk lehdj.k Kkr

dhft,] tks fcUnq 
(2, 3, 4)−

ls gksdj tkrk gSA

Find the equations of the generating lines of the hyperboloid :
2 2 2

1
4 9 16

x y z+ − =

 which passes through the point 

(2, 3, 4)−

---x---
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ç'u 5- nks o`̀Ùkksa ds yEcdks.kh; izfrPNsnu dk izfrcU/k fyf[k,A
Write the condition of orthogonality of two circles.

ç'u 6- fu;ked o`̀Ùk dks ifjHkkf"kr dhft;sA
Define Director circle.

ç'u 7- yEc iz{ksi dh ifjHkk"kk fyf[k,A
Write the definition of Perpendicular projection.

ç'u 8- yEc o`̀Ùkh; 'kadq dh ifjHkk"kk fyf[k,A
Define Right circular cone.

ç'u 9- izfrcU/k fyf[k, tc lery 

l my nz px + + =

ladsUnz 'kkadot 

2 2 2 1ax by cz+ + =

 dk Li'kZry gksA

Write the condition when plane 

l my nz px + + =

touch the concentric

conicoid 

2 2 2 1ax by cz+ + =

.

ç'u 10-dsUnzh; lery izfrPNsnksa dk {ks=Qy D;k gksrk gS\
What is the area of central plane sections?

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nsa %
Answer the following questions :                                    (3x5=15)

ç'u 1- ;fn 

cos sinr nt t nt j
→ ∧ ∧

= +

 rks fl) dhft;s fd % 
2

2
2

d r
n r

dt

→
→

= −

If cos sinr nt t nt j
→ ∧ ∧

= +   then prove that :

2
2

2

d r
n r

dt

→
→

= −

OR

fl) dhft,@Prove that : ( ) 0div curl F
→

=

ç'u 2-

.
c

F d r
→ →

∫

 dk ewY;kadu dhft,] tgk¡ F xy i yz j zx k
∧ ∧ ∧

= + +
��

 rFkk C

oØ 

2 3r t i t j t k
→ ∧ ∧ ∧

= + +

 gS tgk¡ t, -1 ls 1 rd cnyrk gSA

OR

LVksDl izes; dk lR;kiu 2 2( ) 2F x y i xyj= + − ds fy, dhft,] tcfd

lekdy dks , 0,x a y y b= ± = =  ls cus vk;ru ds ifjr%  fy;k x;k gSA

Verify Stoke's theorem for 

2 2( ) 2F x y i xyj= + −

taken round the

rectangle bounded by , 0,x a y y b= ± = = .

ç'u 3- og izfrcU/k Kkr dhft, fd nks o`̀Ùk ,d nwljs dks yEcor~~ izfrPNsfnr djrs
gSA
Find the condition that the two circles intersect each other orthogonally.

OR

fl) dhft, fd 'kkado 

1 cos
l

e
r

θ= +

 ij fLFkr nks fcUnq ftuds nsSf'kd

dks.k α ,oa 

β

gSa] ,d O;kl ds fljs gksaxs ;fn % 

1
tan .tan

2 2 1

e

e

α β +=
−Prove that two points on the conic 

1 cos
l

e
r

θ= +
 whose vectorial angles

are α and 

β

respectively, will be the extremities of a diameter if :

1
tan .tan

2 2 1

e

e

α β +=
−

ç'u 4- xksys dk lehdj.k Kkr dhft, tks xksyksa 

2 2 2 3 3 2 0x y z x y z+ + + − + =

]

2 2 2 2 10 0x y z x y z+ + + − − + =

] ds lek{k gS vkSj fcUnq 

(0, 1, 2)

 ls

gksdj tkrk gSA
Find the equation of the sphere which is coaxial with the sphere

2 2 2 3 3 2 0x y z x y z+ + + − + =

,

2 2 2 2 10 0x y z x y z+ + + − − + =

]

and passes through the point 

(0, 1, 2)

.

OR

fl) dhft, fd lehdj.k@Prove that the equation %

 

2 2 2 2 2 2 0ax by cz ux y wz dυ+ + + + + + =
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Evaluate  

.
c

F d r
→ →

∫

 where F xy i yz j zx k
→ ∧ ∧ ∧

= + +  and C is the curve

2 3r t i t j t k
∧ ∧ ∧

= + +
�

, t  varying from -1 to 1.

OR

.
S

F ndS
→

∫∫

 dk eku fudkfy,] tgk¡ 24F xz i y j yz k
→ ∧ ∧ ∧

= − +  rFkk S ?ku

dk i`̀"B gS tks fd leryksa 0, 1, 0, 1, 0, 1x x y y z z= = = = = =  ls
f?kjk gqvk gSA

Evaluate 

.
S

F ndS
→

∫∫

, where S is the surface of the cube bounded by planes

0, 1, 0, 1, 0, 1x x y y z z= = = = = =   and 

24F xz i y j yz k
→ ∧ ∧ ∧

= − +

ç'u 3- ,d o`̀Ùk] ,d vk;rkdkj vfrijoy; 1xy =  dks 

( )r rx y

(

1, 2, 3, 4r = ij dkVrk gS rks fl) dhft, fd 1 2 3 4 1 2 3 4 1x x x x y y y y= =

A circle cuts the rectangular hyperbola 

1xy =

 in the points 

( )r rx y

,

1, 2, 3, 4r =

then prove that  

1 2 3 4 1 2 3 4 1x x x x y y y y= =

OR

'kkado 

2 22 2x y+ =

 ls laukfHk 'kkado dk lehdj.k Kkr dhft, tks fcUnq

(1, 1)

 ls gksdj tkrk gSA

Find the conic confocal with the conic 

2 22 2x y+ =

 which passes through

the point 

(1, 1)

.

ç'u 4- ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ¼0] 0] 3½ vkSj vk/kkj oØ]

o`Ùk 

2 2 4, 0x y z+ = =

 gSA

Find the equation of the cone whose vertex is (0, 0, 3) and base is the

circle

2 2 4, 0x y z+ = =

.

(3) Code No. : S-160

P.T.O.

Evaluate  

.
c

F d r
→ →

∫

 where F xy i yz j zx k
→ ∧ ∧ ∧

= + +  and C is the curve

2 3r t i t j t k
∧ ∧ ∧

= + +
�

, t  varying from -1 to 1.

OR

.
S

F ndS
→

∫∫

 dk eku fudkfy,] tgk¡ 24F xz i y j yz k
→ ∧ ∧ ∧

= − +  rFkk S ?ku

dk i`̀"B gS tks fd leryksa 0, 1, 0, 1, 0, 1x x y y z z= = = = = =  ls
f?kjk gqvk gSA

Evaluate 

.
S

F ndS
→

∫∫

, where S is the surface of the cube bounded by planes

0, 1, 0, 1, 0, 1x x y y z z= = = = = =   and 

24F xz i y j yz k
→ ∧ ∧ ∧

= − +

ç'u 3- ,d o`̀Ùk] ,d vk;rkdkj vfrijoy; 1xy =  dks 

( )r rx y

(

1, 2, 3, 4r =ij dkVrk gS rks fl) dhft, fd 1 2 3 4 1 2 3 4 1x x x x y y y y= =

A circle cuts the rectangular hyperbola 

1xy =

 in the points 

( )r rx y

,

1, 2, 3, 4r =

then prove that  

1 2 3 4 1 2 3 4 1x x x x y y y y= =

OR

'kkado 

2 22 2x y+ =

 ls laukfHk 'kkado dk lehdj.k Kkr dhft, tks fcUnq

(1, 1)

 ls gksdj tkrk gSA

Find the conic confocal with the conic 

2 22 2x y+ =

 which passes through

the point 

(1, 1)

.

ç'u 4- ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ¼0] 0] 3½ vkSj vk/kkj oØ]

o`Ùk 

2 2 4, 0x y z+ = =

 gSA

Find the equation of the cone whose vertex is (0, 0, 3) and base is the

circle

2 2 4, 0x y z+ = =

.
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OR

xksys 

2 2 2 2 4 1x y z x y+ + − + =

 ds vUokyksih csyu] ftlds tud js[kk

x y z= =

 ds lekUrj gS] dk lehdj.k Kkr dhft,A
Find the equation of the enveloping cylinder of the sphere

2 2 2 2 4 1x y z x y+ + − + =

 having its generators parallel to the line

x y z= =

ç'u 5- n'kkZb;s fd izR;sd fudk; dk ,d tud vfr ijoy;t ds izR;sd fcUnq ls
tkrk gSA
Show that one generator of each system passes through every point of the

hyperboloid.

OR

lehdj.k dk leku;u izekf.kd :i esa dhft, %
Reduce the equation to  the standard form :

2 2 22 7 2 10 8 10 6 12 6 5 0x y z yz zx xy x y z− + − − − + + − + =

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsa %
+Answer the following questions :                                  (5x5=25)

ç'u 1- n'kkZb;s fd@Show that : 

( ).u r u∇ =
� � �

OR

fl) djks fd@Show that :

2 '' '2
( ) ( ) ( )f r f r f r

r
∇ = +

ç'u 2- ewY;kadu dhft,] ( ) ɵ2 .
S

xi yj z k ndS+ +∫∫  tgk¡ S 'kadq 2 2 2x y z+ =  vkSj

lery 

1z =

 ls ifjc) lao`̀r i`̀"B gSA

Evaluate 

( ) ɵ2 .
S

xi yj z k ndS+ +∫∫

 where S is the closed surface bounded

by the curve 2 2 2x y z+ =  and the plane 

1z =

.
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OR

xksys 

2 2 2 2 4 1x y z x y+ + − + =

 ds vUokyksih csyu] ftlds tud js[kk

x y z= =

 ds lekUrj gS] dk lehdj.k Kkr dhft,A
Find the equation of the enveloping cylinder of the sphere

2 2 2 2 4 1x y z x y+ + − + =
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OR
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Reduce the equation to  the standard form :

2 2 22 7 2 10 8 10 6 12 6 5 0x y z yz zx xy x y z− + − − − + + − + =

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsa %
+Answer the following questions :                                  (5x5=25)

ç'u 1- n'kkZb;s fd@Show that : 

( ).u r u∇ =
� � �

OR

fl) djks fd@Show that :

2 '' '2
( ) ( ) ( )f r f r f r

r
∇ = +

ç'u 2- ewY;kadu dhft,] ( ) ɵ2 .
S

xi yj z k ndS+ +∫∫  tgk¡ S 'kadq 2 2 2x y z+ =  vkSj

lery 

1z =

 ls ifjc) lao`̀r i`̀"B gSA

Evaluate 

( ) ɵ2 .
S

xi yj z k ndS+ +∫∫

 where S is the closed surface bounded

by the curve 2 2 2x y z+ =  and the plane 

1z =
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