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Note : Attempt all five questions. two sub-question from each

unit are compulsory. All questions carry equal marks.

lHkh ik¡p iz'uksa ds mÙkj nhft,A izR;sd bdkbZ ls dksbZ nks

mi&iz'u djuk vfuok;Z gSA lHkh iz'uksa ds vad leku gSaA
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UNIT-I / bdkbZ&I

1. (a) Prove that vectors    ,a b c b c a   
    

 and

 c a b 
 

 are coplormass.

fl) dhft, fd lfn'k    ,a b c b c a   
    

rFkk  c a b 
 

 leryh; gSA

(b) Find the directional derivative of

2 2 22 4x y z     at  1,1, 1  in the direction

of ˆˆ ˆ2 3 3i j k  . Also find maximum value of

directional derivative at P .

2 2 22 4x y z     dk fnd~ vodyt P

 1,1, 1  ij ˆˆ ˆ2 3 3i j k   dh fn'kk esa Kkr

dhft,A lkFk gh P ij fnd~ vodyt dk egÙke eku

Kkr dhft,A

(c) Prove that :

     2 2
" 'f r f r f r

r
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fl) dhft, %

     2 2
" 'f r f r f r

r
  

UNIT-II / bdkbZ&II

2. (a) Evaluate 
c
F dr


 where 2 2ˆ ˆF x y i yj 


 and

c  is the parabola from  0,0  to  4,4 .

c
F dr


 dk e ku Kkr dh ft,] tg k ¡

2 2ˆ ˆF x y i yj 


 vkSj oØ xy -lery esa  0,0

ls  4,4  rd ijoy; 2 4y x  gSA

(b) Find the value of ˆ.
S
F n ds


 where S  is

surface of cube which is bounded by

planes 0, 1, 0, 1, 0, 1x x y y z z     

and 2 ˆˆ ˆ4F xzi y j yzk  


.

lekdy ˆ.
S
F n ds


 dk eku Kkr dhft, tgk¡

S ] , sl s ?ku dk i `"B g S tk s fd leryk s a

0, 1, 0, 1, 0, 1x x y y z z       ls f?kjk gS

rFkk 2 ˆˆ ˆ4F xzi y j yzk  


.

[P.T.O.]
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(c) Verify Green theorem for

 2 2

C
xy y dx x dy     where C  is

boundary of area bounded by y x  and 2y x .

 2 2

C
xy y dx x dy     ds fy, C  lery esa

xzhu izes; lR;kfir dhft, tgk¡ C ] y x  rFkk
2y x  ls ifjc) {ks= dh ifjlhek gSA

UNIT-III / bdkbZ&III

3. (a) Trace the conic :

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

fuEufyf[kr 'kkado dk vuqjs[k.k dhft, %

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

(b) Find the equation of circle which are perpendicular

to both circles 2 2 6 8 0x y x     and

2 2 2 2 7 0x y x y      and passes

through origin.
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ml o`Ùk dk lehdj.k Kkr dhft, tk s o`Ùk
2 2 6 8 0x y x     rFkk

2 2 2 2 7 0x y x y      ds yacor~ gS rFkk ewy

fcUnq ls xqtjrk gSA

(c) Prove that line cos sin
l

A B
r

    touches

conic 1 cos
l

e
r

   if  2 2 1A e B   .

fl) dhft, fd js[kk cos sin
l

A B
r

    'kkado

1 cos
l

e
r

   dk s  Li' k Z  dj sx h ; fn

 2 2 1A e B   .

UNIT-IV / bdkbZ&IV

4. (a) Prove that two spheres

2 2 2 6 2 8 0x y z y z       and

2 2 2 6 8 4 20 0x y z x y z      
intersect orthogonally.

[P.T.O.]
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fl) dhft, fd nks xksys
2 2 2 6 2 8 0x y z y z       vkSj

2 2 2 6 8 4 20 0x y z x y z      

ykafcdr% izfrPNsn djrs gSaA

(b) Find the equation of cone whose vertex

is  0,0,3  and base curve is circle

2 2 4, 0x y z   .

ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ

 0,0,3  vkSj vk/kkj&oØ] òÙk 2 2 4, 0x y z  

gSA

(c) Find the equation of right circular cone, whose

radius is 2  and axis is unic

1 2 3

2 1 2

x y z  
  .

ml yEco`Ùkh; 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
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UNIT-V / bdkbZ&V

5. (a) Find the equation of tangent planes of

2 2 22 6 3 5x y z    which passes through the

lines 3 3 6 5 0; 9 3 0x y z x y z       .

ljy js[kk

3 3 6 5 0; 9 3 0x y z x y z        ls tkus

okys 2 2 22 6 3 5x y z    ds Li'kZ ryks a dk

lehdj.k Kkr dhft,A

(b) Reduce the following equation in standard form :

2 2 22 7 2 10 8 10

6 12 6 5 0

x y z yz zx xy

x y z

     
   

fuEu lehdj.k dk leku;u izekf.kd :i esa dhft, %

2 2 22 7 2 10 8 10

6 12 6 5 0

x y z yz zx xy

x y z

     
   

(c) Find the condition when plane

lx my nz p   , touches parabola

2 2 2ax by cz  .

[P.T.O.]
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i z frc a / k  K kr dh ft, fd tc lery

lx my nz p   , ijoy; 2 2 2ax by cz 

dks Li'kZ djrk gSA

----x----


