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EXAMINATION, 2020 

MATHEMATICS 

Paper Third 

(Vector Analysis and Geometry) 

Time : Three Hours 

Maximum Marks : 50 

uksV %uksV %uksV %uksV %    izR;sd iz’u ls dksbZ nks nks nks nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 
leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ lfn’kksa a b
→→

c
→

 dk O;qRØe fudk; ifjHkkf”kr dhft,A 

;fn a b c
→→→
′ ′ ′  Øe’k% a b c

→→→
 ds O;qRØe fudk; lfn’k  

gksa] rks fl) dhft, fd % 

.

[ ]

a b c
a b b c c a

a b c

→ → →
→ → → → → →

→→→

+ +
′ ′ ′ ′ ′ ′× + × + × =   
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Define the reciprocal system of vectors a b c
→→→

. If 

a b c
→→→
′ ′ ′  are reciprocal vectors of vectors a b c

→→→
 

respectively, then prove that : 

.

[ ]

a b c
a b b c c a

a b c

→ → →
→ → → → → →

→→→

+ +
′ ′ ′ ′ ′ ′× + × + × =  

¼c½ ;fn % 

ˆˆ ˆsin cosa i j k
→
= θ + θ + θ  

ˆˆ ˆcos sin 3b i j k
→
= θ − θ −  

vkSj      ˆˆ ˆ2 3c i j k
→
= + −  

gks] rks θ = 0 ij { ( )}
d

a b c
d

→ → →
× ×

θ
 dk eku Kkr 

dhft,A   

If :  

ˆˆ ˆsin cosa i j k
→
= θ + θ + θ  

ˆˆ ˆcos sin 3b i j k
→
= θ − θ −  

       ˆˆ ˆ2 3c i j k
→
= + −  

find { ( )}
d

a b c
d

→ → →
× ×

θ
 at θ = 0. 

¼l½ ;fn % 

V ( )xyze i j k
→ → →

= + +  

gks] rks curl V Kkr dhft,A  
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If : 

V ( )xyze i j k
→ → →

= + +  

find curl V. 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ ;fn % 

3( ) 5r t t i t j t k
→ → → →

= + −  

gks] rks fl) dhft, fd % 
22

21
14 75 15 .

d r
r dt i j k

dt

→ → → →
× = − + −∫    

If : 

3( ) 5r t t i t j t k
→ → → →

= + −  

show that : 

22

21
14 75 15 .

d r
r dt i j k

dt

→ → → →
× = − + −∫  

¼c½ n’kkZb, fd % 

S

4
ˆ( ). S ( )

3
ax i by j cz k n d a b c

→ → →
+ + = π + +∫∫ ]  

tgk¡ S xksys 2 2 2 1x y z+ + =  dh lrg gSA  

Show that : 

            

S

4
ˆ( ). S ( )

3
ax i by j cz k n d a b c

→ → →
+ + = π + +∫∫ , 

where S is the surface of the sphere 

2 2 2 1x y z+ + = . 
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¼l½ LVksDl ds izes; dk lR;kiu 2 2F ( ) 2x y i xyj
→
= + −  ds 

fy, dhft, tcfd lekdy dks x a= ± ] y = 0, y = b 
ls cus vk;r ds ifjr% fd;k x;k gSA  

Verify Stokes theorem for 2 2F ( ) 2x y i xyj
→
= + −  

taken round to rectangle bounded by x a= ± ] y = 0, 
y = b. 

bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- ¼v½ ‘kkado  
2 221 6 29 6 58 151 0.x xy y x y− + + − − =   

dk vuqjs[k.k dhft, % 
Trace the conic : 

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

¼c½ fdlh ‘kkado esa fl) dhft, fd nks yEc:i ukHkh; 
thokvksa ds O;qRØeksa dk ;ksx vpj gksrk gSA  
In a conic prove that the sum of the reciprocals of 

two perpendicular focal chords is constant.  

¼l½ ‘kkado 1 cos
l

e
r
= + θ  ds fcUnq “α” ij Li’kZjs[kk dk 

lehdj.k Kkr dhft,A  
To find the equation of the tangent at the point “α” 

of the conic : 

1 cos
l

e
r
= + θ . 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ¼v½ ml ‘kadq dk lehdj.k Kkr dhft, ftldk ‘kh”kZ  

(α, β, γ) vkSj vk/kkj oØ 2 2 1,ax by+ =  z = 0 gSA  
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Find the equation of the cone whose vertex is  

(α, β, γ) and base curve 2 2 1,ax by+ =  z = 0. 

¼c½ ml yEco`Ÿkh; csyu dk lehdj.k Kkr dhft, ftldh 

f=T;k 2 gS rFkk v{k ljy js[kk 1 2 3

2 1 2

x y z− − −
= =  

gSA  
Find the equation of right circular cylinder whose 

radius is 2 and axis is the line
1 2 3

2 1 2

x y z− − −
= = . 

¼l½ fcUnq (1, 2, 3) ls gksdj tkus okyh js[kk % 
 x – y + 2z = 5 

3x + y + z = 6. 

ds lekarj js[kk dk lehdj.k Kkr dhft,A  
Find the equation of the line through the point  

(1, 2, 3) parallel to the line : 

x – y + 2z = 5 

3x + y + z = 6. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    
(UNIT—5) 

5- ¼v½ vfrijoy;t % 
2 2 2

1
4 9 16

x y z
+ − =   

ds fcUnq (2, 3, – 4) ls gksdj tkus okyh tudksa ds 
lehdj.k Kkr dhft,A 
Find the equation of the generating lines of the 

hyperboloid : 

2 2 2

1
4 9 16

x y z
+ − =  

which pass through the point (2, 3, – 4). 
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¼c½ nh?kZo`Ÿkt 
2 2 2

2 2 2

x y z

a b c
+ +  ds lery 1

x y z

a b c
+ + =  

}kjk izfrPNsn dk {ks=Qy Kkr dhft,A   

Find the area of the section of the ellipsoid  

2 2 2

2 2 2

x y z

a b c
+ +  by the plane 1

x y z

a b c
+ + = . 

¼l½ lehdj.k % 

       2 2 24 4 2 4 2 4x y z yz zx xy x y+ + − + − − +  

– 2z – 3 = 0 

dk izkekf.kd :i esa leku;u dhft,A   

Reduce the equation to the standard form : 

       2 2 24 4 2 4 2 4x y z yz zx xy x y+ + − + − − +  

– 2z – 3 = 0. 
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