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E–3629 

B. Sc. (Part I) EXAMINATION, 2021 

(Old Course) 

MATHEMATICS 

Paper Third 

(Vector Analysis and Geometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % bl iz’ui= eas ik¡p bdkb;k¡ gSaA izR;sd bdkbZ esa rhu  Hkkx gSaA 

izR;sd bdkbZ ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 This paper has five Units. Each Unit has three parts. 

Solve any two parts of each Unit. All questions carry 

equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fl) dhft, % 
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Prove that : 

. . .

[ ][ ] . . .

. . .

l a l b l c

l mn abc m a m b m c

n a n b n c

 

¼c½ ;fn % 

            sin cosa i j k  

            cos sin 3b i j k  

2 3c i j k  

gS] rks eku Kkr dhft, % 

{ ( )}
d

a b c
d

, 

0  ijA     

If : 

            sin cosa i j k  

            cos sin 3b i j k  

2 3c i j k  

find : 

{ ( )}
d

a b c
d

, 

at  = 0. 
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¼l½ n’kkZb;s fd % 

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

r
  

Show that : 

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

r
 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ;fn % 

2 3( ) 5r t t i tj t k  

rks n’kkZb;s fd % 

2
2

21
14 75 15

d r
r dt i j k

dt
. 

If : 

2 3( ) 5r t t i tj t k  

show that : 

2
2

21
14 75 15

d r
r dt i j k

dt
. 
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¼c½ ewY;kadu dhft, % 

C
F.dr  

tgk¡ 
2 2F x y i yj  rFkk oØ C, 2 4y x  xy-lery esa 

(0, 0) ls (4, 4) rd gSA    

Evaluate : 

C
F.dr  

where 2 2F x y i yj  and the curve C is 2 4y x  in the 

xy-plane from (0, 0) to (4, 4). 

¼l½ xzhu izes; ds mi;ksx ls eku Kkr dhft, % 

C
[( 2 ) ( 3 ) ]x y dx y x dy  

tgk¡ C ,d oŸ̀k 
2 2 1x y  gSA   

Use Green’s theorem in plane to evaluate : 

C
[( 2 ) ( 3 ) ]x y dx y x dy  

where C is the circle 2 2 1x y . 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ‘kkado dk vuqjs[k.k dhft, % 

2 221 6 29 6 58 151 0x xy y x y   
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Trace the conic : 

2 221 6 29 6 58 151 0x xy y x y  

¼c½ fl) dhft, fd laukfHk ‘kkado ,d&nwljs dks ledks.k ij dkVrs 

gSaA 

Prove that, confocal conics cut at right angles.  

¼l½ ‘kkado 1 cos
l

e
r

 dk fdlh fcUnq ‘ ’ ij Li’kZ js[kk dk 

lehdj.k Kkr dhft,A 

To find the equation of the tangent at the point ‘ ’ of 

the conic : 

1 cos
l

e
r

.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ nh xbZ ljy js[kkvksa ds chp U;wure nwjh Kkr dhft, rFkk 

U;wure nwjh dh ljy js[kk dk lehdj.k Hkh Kkr dhft, % 

1 2 3

2 3 4

x y z
 

rFkk         
2 4 5

3 4 5

x y z
A   
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Find the shortest distance between the lines : 

1 2 3

2 3 4

x y z
 

and             
2 4 5

3 4 5

x y z
 

and the equations of the lines of shortest distance.    

¼c½ oŸ̀k dk dsUnz rFkk f=T;k Kkr dhft, % 

2 2 2 8 4 8 45 0x y z x y z  

                                x – 2y + 2z = 3. 

Find the centre and radius of the circle : 

2 2 2 8 4 8 45 0x y z x y z  

                                x – 2y + 2z = 3.  

¼l½ fn;s x;s lehdj.k ls yaco`Ÿkh; csyu dk lehdj.k Kkr 

dhft;s ftldh f=T;k 2 rFkk v{k dk lehdj.k % 

1 3

2 3 1

x y z
 

gSA   

Find the equation of the right circular cylinder whose 

radius is 2 and axis is the line : 

1 3

2 3 1

x y z
. 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ fn;s x;s ‘kkadot dk Li’kZ ry dk lehdj.k fcUnq ( , , ) 

ij Kkr dhft, % 
2 2 2 1ax by cz A  

Find equation of tangent plane at ( , , ) to the 

conicoid 2 2 2 1ax by cz . 

¼c½ vfrijoy;t % 

2 2 2

1
1 4 9

x y z
  

ds fcUnq (1, 2, –3) ls tkus okys tudksa ds lehdj.k Kkr 

dhft,A  

Find the equation of generating lines of the 

hyperboloid : 

2 2 2

1
1 4 9

x y z
 

which pass through the point (1, 2, –3). 

¼l½ fuEufyf[kr lehdj.k dks izkekf.kd :i eas fuxfer dhft, % 

2 2 22 7 2 10 8 10 6x y z yz zx xy x  

12 6 5 0y z .   

Reduce the equation to the standard form : 

2 2 22 7 2 10 8 10 6x y z yz zx xy x  

12 6 5 0y z .   

E–3629   


