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ED–2650 

B. A./B. Sc./B. Sc. B. Ed. (Part I) 

EXAMINATION, 2021 

MATHEMATICS 

Paper Third 

(Vector Analysis and Geometry)  

Time : Three Hours 

Maximum Marks : 50 

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

leku gSaA 

 Attempt any two parts of each questions. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ;fn , ,a b c  ,oa , ,a b c  O;qRØe i)fr ds lfn’k gks] 

rks fl) dhft, fd % 

0a a b b c c   
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If  , ,a b c  and , ,a b c  are vectors of reciprocal 

system, then prove that : 

0a a b b c c  

¼c½ ,d d.k 2 22 , 4 , 3 5x t y t t z t  ij py jgk 

gS] tgk¡ t  le; gSA le; 1t  ij osx ,oa Roj.k ds 

?kVd lfn’k ˆˆ ˆ3 2i j k  dh fn’kk esa Kkr dhft,A 

A particle is moving on 
2 22 , 4 , 3 5x t y t t z t  where t is time At 

1t , find component of velocity and acceleration 

towards the direction of the vector ˆˆ ˆ3 2i j k . 

¼l½ fl) dhft, fd % 

2 1
0

r
  

Prove that : 

2 1
0

r
 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ n’kkZb, fd % 

2

1
A. B C 0dt   

tgk¡        ˆˆ ˆA 3 2t i j tk  

ˆˆ ˆB 2 2i j k   

ˆˆ ˆC 3i tj k  
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Show that : 

2

1
A. B C 0dt  

where            ˆˆ ˆA 3 2t i j tk  

ˆˆ ˆB 2 2i j k   

ˆˆ ˆC 3i tj k  

¼c½ ;fn S  xksys 2 2 2 9x y z  dk i`”B gS rks xkWl 

MkbotsZUl izes; ls fl) dhft, fd % 

S
ˆ. 108r n ds   

If S is surface of the sphere 2 2 2 9x y z , then 

by Gouss divergence theorem, prove that : 

S
ˆ. 108r n ds  

¼l½ LVksDl izes; dk lR;kiu dhft, tc  

2ˆ ˆF x i xyj   

tgk¡ C, xy  lery esa oxZ dh ifjeki gS ftldh Hkqtk,¡ 

0, 0, ,x y x a y a  ds vuqfn’k gSA 

Verify Stokes’ theorem which 2ˆ ˆF x i xyj  where 

C, is perimeter of a square in xy-plane whose sides 

are along 0, 0, ,x y x a y a . 

bdkbZ&3 
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(UNIT—3) 

3- ¼v½ ,d o`Ÿk] ,d vk;rkdkj vfrijoy; 1xy  dks 

, : 1, 2,3, 4xr yr r  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 a rectangular hyperboloid 1xy  at  

, : 1, 2, 3, 4xr yr r . Prove that : 

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

¼c½ ‘kkado dk vuqjs[k.k dhft, % 

3 23 10 10 21 0x xy y x y   

Trace the conic : 

3 23 10 10 21 0x xy y x y  

¼l½ og ‘krZ Kkr dhft,] tcfd ljy js[kk 

Acos Bsin
l

r
A ‘kkado 1 cos

l
e

r
 

dks Li’kZ djrh gSA 

Find the condition, when straight line 

Acos Bsin
l

r
 touches the conic 

1 cos
l

e
r

. 

bdkbZ&4 

(UNIT—4) 
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4- ¼v½ fl) dhft, fd lery  

2 2 12 0,x y z
  

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 

Prove that the plane  

2 2 12 0,x y z
 

touches the sphere 

 2 2 2 2 4 2 3 0x y z x y z .  

Find the contact point. 

¼c½ fl) dhft, fd ml oxZ ‘kadq dk O;kid lehdj.k 

tks v{kksa ls gksdj tkrk gSA  

0fyz gzx hxy  

Prove that the general equation of a quadratic cone 

through the coordinate axes is : 

0fyz gzx hxy  

¼l½ mld csyu dk lehdj.k Kkr dhft,] ftlds tud 

,y mx z nx ds lekarj gS rFkk nh?kZo`Ÿk  

2 2

2 2
1, 0

x y
z

a b
  

dks izfrPNsn djrk gSA 
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Find the equation of cylinder whose generators 

are parallel to ,y mx z nx 
and intersect

 
to the 

eclipse 

2 2

2 2
1, 0

x y
z

a b
  

 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ og izfrca/k Kkr dhft, tc lery lx my nz p  

nh?kZo`Ÿk 

2 2 2

2 2 2
1

x y z

a b c
 dks Li’kZ djrh gSA 

Find the condition that the plane lx my nz p  

touches the ellipsoid : 

2 2 2

2 2 2
1

x y z

a b c
 

¼c½ nh?kZo`Ÿkt %  

 
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, % 

Determine the area of intersection of the ellipsoid 

2 2 2

2 2 2
1

x y z

a b c
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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 the hyperboloid  

2 2 2

1
4 9 16

x y z
 

passing through the points 2, 3, 4 . 
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