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F-3147

B. A. (Part - I) Examination, 2022
(New Course)
MATHEMATICS
PAPER THIRD

(Vector Analysis and Geometry)

Time : Three Hours] [Maximum Marks:50

 


Note :Attempt any two parts of each question.  All
questions carry equal marks.

1 / Unit - 1

1. (a) . ( )a b c 

ˆˆ ˆ2 3a i j k  ˆˆ ˆ2b i j k 

P.T.O.

[2]
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ˆˆ ˆ3 2c i j k

Find  . ( )a b c  where,

ˆˆ ˆ2 3a i j k  ˆˆ ˆ2b i j k 

ˆˆ ˆ3 2c i j k

(b) 

 ' ' ' 0a a b b c c

 ', ', 'a b c  , ,a b c 

Prove that:

' ' ' 0a a b b c c

where ', ', 'a b c   are respectively reciprocal vec-

tors of  , ,a b c .

(c) 

ˆˆ ˆF y z i z x j x y k



[3]
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Show that following vector is solenoidal:

ˆˆ ˆF y z i z x j x y k

2 / Unit - 2

2. (a)  2 2 ˆˆ ˆ( ) 2 3r t t i t j k 

2

1
r dt

If   2 2 ˆˆ ˆ( ) 2 3r t t i t j k   then find that :

2

1
r dt

(b) S,  2 2 2 9x y z  



ˆ. 108
S

r n dS

If S is surface of the sphere 2 2 2 9x y z ,
then using Gauss's divergence theorem, prove
that :

ˆ. 108
S

r n dS

P.T.O.

[4]
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(c) C


(0, 0), , 0 , , , 0,
2 2 

Using Green's theorem, find value of following
integral, where C is a rectangle whose vertices

are  (0, 0), , 0 , , , 0,
2 2

3 / Unit - 3

3. (a) 

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

Trace the following conic:

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

(b) x2 + 2y2 = 2


Find equation of confocal conics to conic x2 +
2y2 = 2 and passes through point (1, 1).



[5]
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(c) 


Prove that sum of reciprocals of perpendicular
focal chords in any conic is constant.

4 / Unit - 4

4. (a) (a, 0, 0), (0, b, 0)(0, 0, c)


Find equation of sphere passing through origin
and points (a, 0, 0), (0, b, 0) & (0, 0, c).

(b) 
 x2 + y2 = 4,  z = 0.

Find equation of cone whose vertex is (0, 0, 3)
and base curve is circle  x2 + y2 = 4,  z = 0.

(c) 

1 2 3
x y z

       

x2 + 2y2 = 1, z = 0

[6]
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Find equation of cylinder whose generator is

parallel to line  1 2 3
x y z

 and base curve

is  x2 + 2y2 = 1, z = 0.

5 / Unit - 5

5. (a) x2 + y2 - z2 = 1 

Describe and trace the surface x2 + y2 - z2 = 1.

(b) 
2 2

2 3
x y z  



Find equation of normal at point  (4, 3, 5) of pa-

raboloid  
2 2

2 3
x y z .

(c)   
2 2 2

1
1 4 9
x y z

    






[7]
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Find the equation of generating lines of the hy-

perboloid 
2 2 2

1
1 4 9
x y z

 which pass

through the point (1, 2, -3)


