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VECTOR  ANALYSIS  AND  GEOMETRY
Max.Marks : 50

Time : 3 Hrs. Min.Marks : 17

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- fdlh lfn'k Qyu dh fn'kk fLFkj gksus ds fy;s vko';d ,oa i;kZIr
izfrcU/k nhft;sA
Give the necessary and sufficient condition of a vector to have constant
direction.

ç'u 2- O;qRØe lfn'kksa dh i)fr fyf[k;sA
Write reciprocal system of vectors.

ç'u 3- xkml dk izes; fyf[k;sA
State Gauss's Theorem.

ç'u 4- LVksDl izes; dk dkrhZ; fu:i.k fyf[k;sA
Write cartesian representation of Stoke's theorem.

Code No. : S-160(6)

Prove that two conics 1
11 cos

l
e

r
θ= + and 2

21 cos( )
l

e
r

θ α= + − touch each

other if 

2 2 2
1 2 2 1 2 1 2(1 ) 2 (1 cos )l e l l l e e α− + = −

.

ç'u 4- ml yEco`Ÿkh; csyu dk lehdj.k Kkr dhft;s ftldk funsZ'kkad o`Ÿk
2 2 2 9, 3x y z x y z+ + = − + =  gSA

Find the equation of right circular cylinder with guiding circle

2 2 2 9, 3x y z x y z+ + = − + =

OR

lery 

1
x y z

a b c
+ + =

 funsZ'kka{kks a ls A,B, C ij feyrk gSA fl)

dhft; s fd 0 l s o ` Ÿ k ABC ij [k h ap h x;h j s[ k k, ¡  ' k ad q

0
b c c a a b

yz zx xy
c b a c b a

     + + + + + =     
     

 dks tfur djrh gSA

The plane 1
x y z

a b c
+ + =  meets co-ordinate axes at A,B, C. Prove that

the lines from 0 to the circle ABC generates the cone

0
b c c a a b

yz zx xy
c b a c b a

     + + + + + =     
     

ç'u 5- vfr ijoy;t 2 3 6 0yz zx xy+ + + =  ds fcUnq 

( 1,0,3)−

 ls tkus okys

tudksa ds lehdj.k Kkr dhft;sA

Find equation of generators passing through point 

( 1,0,3)−

 of hyperboloid

2 3 6 0yz zx xy+ + + =

-
OR

og izfrcU/k Kkr dhft;s tc lery 

lx my nz p+ + =

 ldsUæ 'kadot

2 2 2 1ax by cz+ + =

 dk Li'kZ ryZZ gksA

Find the condition that the plane 

lx my nz p+ + =

 is tangent plane of the

central conicoid 

2 2 2 1ax by cz+ + =

.
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ç'u 5- 'kkadoks dk lehdj.k fyf[k;s tks nh?kZo`Ÿk 

2 2

2 2
1

x y

a b
+ =

 ls laukfHk gSA

Write equation of conics which are confocal with the ellipse 

2 2

2 2
1

x y

a b
+ =

.

ç'u 6- O;kid f}?kkrh; lehdj.k dc nks ljy js[kkvksa dks iznf'kZr djsxk\
When does general equation of second degree represent a pair of straight
lines?

ç'u 7- fdlh lery dk vUr% [k.M :i dk lehdj.k fyf[k;sA
Write equation of the intercept form of any plane.

ç'u 8- ml yEc o`Ÿkh; csyu dk lehdj.k fyf[k;s ftldk v{k y v{k gSA
Write the equation of a right circular cylinder with axis as y-axis.

ç'u 9- ,d i`"Bh vfrijoy;t dk fp= cukb;sA
Draw hyperboloid of one sheet.

ç'u 10-lery lx my nz p+ + = rFkk laukfHk 'kkadot 2 2 2

2 2 2
1

x y z

a b cλ λ λ
+ + =

+ + +ds Lif'kZrk dh D;k 'krZ gS\

What is the condition that the plane lx my nz p+ + =  and confocal conic

2 2 2

2 2 2
1

x y z

a b cλ λ λ
+ + =

+ + +

 touch each other?

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa dks gy dhft;s %

Solve the following short-answer-type questions :                   (3x5=15)

ç'u 1- ;fn , ,a b c
� � �

 rhu vleryh; lfn'k gS] rks n'kkZb;s fd

If  

, ,a b c
� � �

 are three non coplaner vectors, then show that

2
, , , ,a b b c c a a b c   × × × =   

� � � � � � � � �

OR

;fn 

2 2 2( ) ( 2 ) ,F x y i xy j y xy k
→ ∧ ∧ ∧

= − + + −

 rks div F
→
 rFkk curl

F
→

 Kkr
dhft;sA

If 

2 2 2( ) ( 2 ) ,F x y i xy j y xy k
→ ∧ ∧ ∧

= − + + −

 then find divF
→

 and curl

F
→

.

ç'u 2- xy-lery eas lekdy 

( ) ( )2 23 8 4 6
c

x y dx y xy dy − + − ∫

 ds fy;s xzhu

izes; lR;kfir dhft;s] tgk¡ C ijoy;ksa y x=  vkSj 2y x=  ls ifjc)

{ks= dh ifjlhek gSA
Verify Green's theorem in xy  plane of

( ) ( )2 23 8 4 6
c

x y dx y xy dy − + − ∫

 where C is the area surrounded

by the parabolas y x=  and 2y x= -

OR

LVksDl izes; dk lR;kiu dhft;s tc 
(2 )F x y i

→ ∧
= −

2 2yz j y z k
∧ ∧

− −  gS

tgk¡ S xksys 2 2 2 1x y z+ + =  dk Åijh v)Zi`"B gS rFkk C mldh ifjlhek

gSA

Verify Stoke's theorem for

(2 )F x y i
→ ∧

= −

2 2 ,yz j y z k
∧ ∧

− − where S is

upper half surface of the sphere 2 2 2 1x y z+ + =  and C is its boundary

line.
ç'u 3- 'kkado dk vuqjs[k.k dhft;s@Trace the conic :

2 221 6 29 6 58 151 0x xy y x y− + + − − =

OR

fl) dhft, fd nks 'kkado 

1
11 cos

l
e

r
θ= +

rFkk 2
21 cos( )

l
e

r
θ α= + − ,d

nwljs dks Li'kZ djrs gSa ;fn 

2 2 2
1 2 2 1 2 1 2(1 ) 2 (1 cos )l e l l l e e α− + = −

Code No. : S-160

P.T.O.

http://www.hyvonline.com

http://www.hyvonline.com


(3) Code No. : S-160

OR

;fn 2 2log(1 ) sinr t i t j t k
∧ ∧∧

= + + −
�

 gks rks 

dr

dt

�

 dk eku Kkr dhft;sA

If 

2 2log(1 ) sinr t i t j t k
∧ ∧ ∧

= + + −
�

 then evaluate 

d r

dt

�

.

ç'u 2- fn;k x;k gS

ɵ ɵ( ) 2 2kr t i j= − +
�

ɵ

 tc 

2t =

    

ɵ4 2 3 ,i j k= − +ɵ

 tc 

3t =

n'kkZb;s fd

3

2

. 10
dr

r dt
dt

=∫
�

�

Given that

ɵ ɵ( ) 2 2kr t i j= − +
�

ɵ

 when 

2t = ɵ4 2 3 ,i j k= − +ɵ

 when 

3t = then show that
3

2

. 10
dr

r dt
dt

=∫
�

�

OR

.
c

F d r
→ →

∫

 dk ewY;kadu dhft;s] tgk¡ 2 2( ) 2F x y i xy j
∧ ∧

= + −
��

rFkk

,C xy

lery esa ,d vk;r gS tks 

0, , , 0y x a y b x= = = =

ls f?kjk gSA

Evaluate 

.
c

F d r
→ →

∫

 where 2 2( ) 2F x y i xy j
∧ ∧

= + −
��

 and 

C

 is a rectangle

on 

xy

 plane surrounded by 

0, , , 0y x a y b x= = = =

ç'u 3- n'kkZb;s fd dsUnz ls nks fn;s x;s laukfHk 'kkadoksa ij dksbZ nks lekUrj Li'kZ
js[kkvksa ij Mkys x;s yEcksa ds oxkasZ dk vUrj vpj gksrk gSA
Show that the difference of the squares of the perpendiculars drawn from
the centre of  two  confocal conics to the two parallel tangents, is constant.

OR
lehdj.k 

2 25 8 20 15 0x xy y x y− + + − + =

 dkSu ls 'kkado dks fu:fir
djrk gS\
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OR

;fn 
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∧ ∧∧

= + + −
�

 gks rks 

dr

dt

�

 dk eku Kkr dhft;sA

If 

2 2log(1 ) sinr t i t j t k
∧ ∧ ∧

= + + −
�

 then evaluate 

d r

dt

�

.
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ɵ ɵ( ) 2 2kr t i j= − +
�

ɵ

 tc 

2t =

    

ɵ4 2 3 ,i j k= − +ɵ

 tc 

3t =

n'kkZb;s fd

3

2

. 10
dr

r dt
dt

=∫
�

�

Given that

ɵ ɵ( ) 2 2kr t i j= − +
�

ɵ

 when 

2t = ɵ4 2 3 ,i j k= − +ɵ

 when 

3t =then show that 3

2

. 10
dr

r dt
dt

=∫
�

�

OR

.
c

F d r
→ →

∫
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∧ ∧
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c

F d r
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 where 2 2( ) 2F x y i xy j
∧ ∧
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��
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(4) Code No. : S-160

Which conic is represented by the equation

2 25 8 20 15 0x xy y x y− + + − + =

 ?

ç'u 4- òŸk 

2 2 2 5, 2 3 3x y z x y z+ + = + + =

 ls gksdj tkus okys vkSj lery

4 3 15 0x y+ − =

 dks Li'kZ djus okys xksyksa ds lehdj.k Kkr dhft;sA

Find equation of spheres passing through circle 

2 2 2 5,x y z+ + =2 3 3x y z+ + =

and touching the plane 

4 3 15 0x y+ − =

.

OR
n'kkZb;s fd funsZ'kk{kksa ls gksdj tkus okys 'kadq dk O;kid lehdj.k

0fyz gzx hxy+ + =

 ls O;Dr gksrk gSA

Show that the general equation

0fyz gzx hxy+ + =

 represents the cone

passing through the axes.

ç'u 5- fl) dh ft; s fd 'k k adot 

2 2 2 1a x by cz+ + =

dk ' k ad q

2 2 2

0
x y z

b c c a a b
+ + =

+ + +

ds Li'kZry }kjk izfrPNsn ,d ledksf.kd

vfrijoy; gSA

Prove that the intersection of conic 2 2 2 1a x by cz+ + = with tangent plane

of cone 

2 2 2

0
x y z

b c c a a b
+ + =

+ + +

is rectangular hyperboloid.

OR

lehdj.k 2 2 23 7 3 10 2 10 4 12 4 1 0x y z yz zx xy x y z+ + + − + + − − + =
dk leku;u izekf.kd :i esa dhft;sA

Reduce the equation 

2 2 23 7 3 10 2 10 4 12 4 1 0x y z yz zx xy x y z+ + + − + + − − + =

to the standard form.
Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa dks gy dhft;s %
Solve the following long-answer-type questions :        (5x5=25)

ç'u 1- fl) dhft;s @Prove that :

(i)

( ) ( 3)n ndiv r r n r= +
�

(ii)

( ) 0ncurl r r =
�
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