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uksV %uksV %uksV %uksV %    lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks nks nks nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

of each question. All questions carry equal marks. 
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(UNIT—1) 

1- ¼v½ fl) dhft, fd % 

( ) ( ) ( ) .

[ ]

a b c
a b b c c a

a b c

→ → →
→ → → → → →

→→→

+ +
′ ′ ′ ′ ′ ′× + × + × =  
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Prove that : 

( ) ( ) ( ) .

[ ]

a b c
a b b c c a

a b c

→ → →
→ → → → → →

→→→

+ +
′ ′ ′ ′ ′ ′× + × + × =  

¼c½ ;fn r̂  lfn’k r
→
 dh fn’kk esa bdkbZ lfn’k gks] rks fl) 

dhft, fd % 

2
ˆ ˆ .

r d r
r dr

r

→ →
×

× =   

If r̂  is unit vector in the direction of r
→

, then prove 

that : 

2
ˆ ˆ .

r d r
r dr

r

→ →
×

× =  

¼l½ vk?kw.khZ lfn’k dh ifjHkk”kk nhft,A vpjksa a, b, c dk eku 

Kkr dhft,] ;fn % 

ˆ ˆF ( 2 ) ( 3 )x y az i bx y z j
→
= + + + − −  

ˆ(4 2 )x cy z k+ + +   

vk?kw.khZ gSA   

Define irrotational vector. Find the value of the 

constants a, b, c, if : 

ˆ ˆF ( 2 ) ( 3 )x y az i bx y z j
→
= + + + − −  

ˆ(4 2 )x cy z k+ + +   

is irrotational.  
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(UNIT—2) 

2- ¼v½ vko’;d ,oa i;kZIr izfrcU/k fdlh lfn’k r
→
 dh fn’kk 

vpj gS] ;g gS fd % 

0
d r

r
dt

→
→ →
× =   

The necessary and sufficient condition is that the 

direction of vector r
→

 is constant : 

0
d r

r
dt

→
→ →
× =  

¼c½ fl) dhft, fd % 

                S

4ˆˆ ˆ ˆ( ). S= ( )
3

axi byj czk n d a b c+ + π + +∫∫  

tgk¡ S xksys 2 2 2 1x y z+ + =  dk i`”B gSA   

Prove that : 

             S

4ˆˆ ˆ ˆ( ). S= ( )
3

axi byj czk n d a b c+ + π + +∫∫  

where S is surface of sphere 2 2 2 1x y z+ + = . 

¼l½ 2 2

C
( )xy y dx x dy+ +∫  ds fy, lery esa xzhu izes; 

dk lR;kiu dhft,] tgk¡ C, y = x vkSj 2y x=  }kjk 

ifjHkkf”kr {ks= dh ifjlhek gSA  
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Verify Green’s theorem for : 

2 2

C
( )xy y dx x dy+ +∫

 

in the plane, where C is boundary of the area 

described by  y = x and 2.y x=  
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(UNIT—3) 

3- ¼v½ fl) dhft, fd o`Ÿk % 

2 2 2 0x y ax c+ + + =   

rFkk   2 2 2 0x y by c+ + + =   

,d&nwljs dks Li’kZ djsaxs ;fn % 

2 2

1 1 1

ca b
+ = . 

Prove that the circles : 

2 2 2 0x y ax c+ + + =  

and           2 2 2 0x y by c+ + + =  

will touchs to each other if : 

2 2

1 1 1

ca b
+ = . 

¼c½ ;fn nks la;qXeh vfrijoy; dh mRdsUnzrk,¡ 1e  rFkk 2e  

gSa] rc n’kkZb, fd % 

2 2
1 2

1 1
1

e e
+ = . 
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If 1e  and 2e  are eccentricities of two conjugate 

hyperbolas, then show that : 

2 2
1 2

1 1
1

e e
+ = .  

¼l½ ‘kkado % 

         2 214 4 11 44 58 71 0.x xy y x y− + − − + =  

dk vuqjs[k.k dhft,A   

Trace the conic : 

         2 214 4 11 44 58 71 0x xy y x y− + − − + =  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ fcUnq (–1, 3, 2) ls gksdj tkus okys ml lery dk 

lehdj.k Kkr dhft,] tks lery x + 2y + 2z = 5 rFkk 

3x + 3y + 2z = 8 ds yEcor~ gksA  

Find the equation of that plane which passes to the 

point (–1, 3, 2) and perpendicular to the plane  

x + 2y + 2z = 5 and 3x + 3y + 2z = 8. 

¼c½ fl) dhft, fd lery % 

                        2x – 2y + z + 12 = 0 

xksys % 

2 2 2 2 4 2 3 0x y z x y z+ + − − + − =
 

dks Li’kZ djrk gSA Li’kZ fcUnq Kkr dhft,A   
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Prove that the plane : 

                      2x – 2y + z + 12 = 0 

touches the sphere : 

2 2 2 2 4 2 3 0.x y z x y z+ + − − + − =  

Find the contact point.  

¼l½ ml ‘kadq dk lehdj.k Kkr dhft, ftldk ‘kh”kZ  

(α, β, γ) gS vkSj vk/kkj oØ 2 4 ,z ax=  y = 0 gSA 

Find the equation of that cone whose vertex is  

(α, β, γ) and base curve is 2 4 ,z ax=  y = 0. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ ijoy;t % 
2 3

2 3

x y
z− =  

ds fcUnq ¼4] 3] 5½ ij vfHkyEc dk lehdj.k Kkr 
dhft,A  

Find the equation of normal of the paraboloid : 

2 3

2 3

x y
z− =   

at the point (4, 3, 5). 

¼c½ nh?kZo`Ÿk % 
2 2 2

2 2 2
1

x y z

a b c
+ + =  

dk lery      1
x y z

a b c
+ + =  

}kjk izfrPNsn dk {ks=Qy Kkr dhft,A    
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Find the area of ellipsoid : 

2 2 2

2 2 2
1

x y z

a b c
+ + =  

which is intersected by the plane : 

1.
x y z

a b c
+ + =  

¼l½ vfrijoy; % 
2 2 2

1
4 9 16

x y z
+ − =   

ds fcUnq (2, 3, – 4) ls tkus okys tudksa ds lehdj.k 
Kkr dhft,A  
Find the equation of generators of hyperbola : 

2 2 2

1
4 9 16

x y z
+ − =  

at the point (2, 3, – 4). 
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