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KN-22
B.A. (Part-I) Examination, 2022

( New Course )

MATHEMATICS

( Vector Analysis and Geometry )

[ Paper : Third ]

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17

[P.T.O.]

Note : Solve any two parts from each question. All questions

carry equal marks.

izR;sd iz'u ds fdUgha nks Hkkxksa dks gy dhft,A lHkh iz'uksa ds

vad leku gSaA

Unit - I / bdkbZ - I [5x2=10]

1. (a) Prove that :
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(b) If :

   2 4 22 sin cosxyf x y x i e y x j x y k     ,

then prove that :
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   

;fn %

   2 4 22 sin cosxyf x y x i e y x j x y k     ,

rc fl) dhft, fd %
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(c) If    2 2, logx y x y   , then prove that :
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;fn    2 2, logx y x y   ] rc fl) dhft, %
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Unit - II / bdkbZ - II [5x2=10]

2. (a) If   2 35r t t i tj t k   , then prove that :
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;fn   2 35r t t i tj t k   ] rc fl) dhft, %
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(b) Find the value of

 2 2 2 2 2 2 ˆˆ ˆ ˆ
S

y z i z x j x y k n dS 
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where S  is a part of the sphere 2 2 2 1x y z  

above the plane- xy  and bounded by it.

 2 2 2 2 2 2 ˆˆ ˆ ˆ
S

y z i z x j x y k n dS    dk eku Kkr

dhft, tgk¡ S ] xy -ry ds Åij rFkk blh ls f?kjk

gqvk xksyk 2 2 2 1x y z    dk ,d Hkkx gSA

(c) Prove that :

2 2

.
V S

dV r n
dS

r r
 

fl) dhft, fd %
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Unit - III / bdkbZ - III [5x2=10]

3. (a) Trace of curve :

2 214 4 11 44 58 71 0x xy y x y     

oØ 2 214 4 11 44 58 71 0x xy y x y     

dk vuqjs[k.k dhft,A

(b) A circle cuts the rectangular hyperbola 1xy 

at  , ; 1,2,3,4r rx y r   then prove that

1 2 3 4 1 2 3 4 1x x x x y y y y  .
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,d o`Ùk] ,d vk;rkdkj vfrijoy; 1xy   dks

 , ; 1,2,3,4r rx y r   ij dkVrk gS] rc fl) dhft,

fd 1 2 3 4 1 2 3 4 1x x x x y y y y  .

(c) Prove that : The sum of reciprocal of two

perpendicular focal chords is constant.

fl) dhft, % fdlh 'kkado ls nks yEcor~ ukfHk;

thokvksa ds O;qRØeksa dk ;ksx vpj gksrk gSA

Unit - IV / bdkbZ - IV [5x2=10]

4. (a) Find the distance of point  1, 5, 10    from the

point of intersection of the line

2 1 2

3 4 12

x y z  
   and the plane

5x y z   .

ljy js[kk 
2 1 2

3 4 12

x y z  
   vkSj lery

5x y z    d s i z f rPN sn fcUn q  l s  fcUn q

 1, 5, 10    dh nwjh Kkr dhft,A

(b) Find the equation of sphere passing through the

origin and point      0,0,0 , ,0,0 , 0, ,0a b  and

 0,0,c . Also find centre and radius of sphere.

[P.T.O.]
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ml xksys dk lehdj.k Kkr dhft, tks pkj fcUnqvksa

     0,0,0 , ,0,0 , 0, ,0a b  rF k k  0,0,c  l s

xqtjrk gSA bldh dsUnz vkSj f=T;k Hkh Kkr dhft,A

(c) Find the equation of cylinder whose generators

are parallel to straight line 
2 3

y z
x     and

guiding curve is the ellipse 2 22 1, 3x y z   .

ml csyu dk lehdj.k Kkr dhft, ftlds tud ljy

js[kk 
2 3

y z
x     ds lekUrj gSa rFkk funsZ'kd oØ

nh?kZo`Ùk 2 22 1, 3x y z    gSaA

Unit - V / bdkbZ - V [5x2=10]

5. (a) Find the condition that the plane

l x m y n z p    will touch the conicoid

2 2 2 1ax by cz   .

lery l x m y n z p    d s ' k k adot
2 2 2 1ax by cz    dks Li'kZ djus dk izfrcU/k Kkr

dhft,A

(b) Find equation of normal to the paraboloid

2 2

2 3

x y
z  .
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ijoy;t 
2 2

2 3

x y
z   ds fcUnq ij vfHkyEc dk

lehdj.k Kkr dhft,A

(c) Reduce the equation

2 2 24 4 2 4 2 4 2 3x y z yz zx xy x y z        

to the normal form.

lehdj.k

2 2 24 4 2 4 2 4 2 3x y z yz zx xy x y z        

dks vfHkyEc :i esa lekuhr dhft,A

----x----


