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1635 

B.Sc. /B.Ed. (FIRST YEAR) EXAMINATION, 2018 

MATHEMATICS  

 (Vector Geometry and Linear Algebra) 

Time: Three Hours 

Maximum Marks: 60 

 

Instructions:  

 Attempt five questions in all, selecting at least one question from each Unit. 

The answer of essay type questions should not be more than 400 words and 

short answer type of questions in not more than 150 words. All questions carry 

equal marks.  

funsZ’k %funsZ’k %funsZ’k %funsZ’k %        

  izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡pik¡pik¡pik¡p iz’uksa ds 

mÙkj nhft;sA fucU/kkRed iz’u dk mÙkj vf/kdre 400400400400 'kCnksa esa vkSj y?kqÙkjkRed 

iz’u dk mÙkj vf/kdre    150150150150 'kCnksa esa fyf[k;sA lHkh iz’uksa ds vad leku gSaA 
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UNIT – I bdkbbdkbbdkbbdkb Z &Z &Z &Z & I 

Q.1 (a) Find the equations of the tangent plane and the normal to the surface xyz = 4 at   

the point (1, 2, 2).          [6]  

 i`"B xyz = 4 ds fcUnw ¼1] 2] 2½ ij Li’kZ ry ,oa vfHkyEc ds lehdj.k Kkr 

dhft,A 

 (b) If r is a vector function of a scalar t, r is its modulus and a and b are constant 

vectors, differentiate the following with respect to t-          [6] 

   ( )
22 ar

a r 
    t f

+

+
=  

  ;fn r vfn’k pj t dk ,d lfn’k Qyu gS] ftldk ifjek.k r gS rFkk a vkSj b dksbZ 

vpj lfn’k gSaA rks fuEu dk t ds lkis{k vodyu dhft,& 

   ( )
22 ar

a r 
    t f

+

+
=      

OR  vFkokvFkokvFkokvFkok            

Q.1 (a) If  ( ) ( )kzjyix  zx y aaab
++  is an irrotational vector, then prove that either b = 0 

or  a = -1.          [6]  

  ;fn ( ) ( )kzjyix  zx y aaab
++  ,d v?kw.khZ; lfn’k gS rks fl) dhft, fd ;k rkss   

b = 0  ;k  a = -1 gSA 

 (b) If  r = xi + yj + zk and r = | r |; prove that-         [6]  

   div ( ) nn r 3n  r   r +=  

  Hence show that  r   rn will be solenoidal if n = -3 

  ;fn  r = xi + yj + zk  rFkk r = | r |; fl) dhft,& 

   div ( ) nn r 3n  r   r +=  

  Qyr% iznf’kZr dhft, fd r   rn ifjukfydh; gksxk ;fn n = -3 
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UNIT – II bdkbbdkbbdkbbdkb Z &Z &Z &Z & II 

Q.2 (a) State and prove Gauss’s divergence theorem.           [6] 

  xkWl ds vilj.k izes; ds dFku dks fy[krs gq, fl) dhft,A 

 (b) Evaluate-          [6]  

   ykxjzi  F  where;dr  .F
  C 

++=∫  

  C is the arc of the curve r = cos t i + sin t j + t k from t = 0 to t = 2π  

  eku Kkr dhft,& 

     ykxjzi  F  ;dr  .F
  C 

++=∫ tgka  

  C, oØ r = cos t i + sin t j + t k dk t = 0 ls t = 2π rd dk pki gSA 

OR  vFkok vFkok vFkok vFkok     

Q.2 (a) Evaluate by Green’s theorem-           [6] 

  ( )∫ +
C 

-x-x dyy  cos e dx y sin  e    

  Where C is the rectangle with vertices  (π, 0), (0, 0), (π, π/2) and (0, π/2)  

  xzhu izes; ls eku Kkr dhft,& 

  ( )∫ +
C 

-x-x dyy  cos e dx y sin  e    

  tgk¡ C ,d vk;r gS] ftlds 'kh"kZ gSa  (π, 0),  (0, 0), (π, π/2)  and  (0, π/2) 
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 (b) If  r (t) = 2i – j + 2k, when  t = 2             [6] 

    = 4i – 2j + 3k, when  t = 3 

  Show that : 10  dt   
dt

dr
 . r     

3     

2

=







∫  

  ;fn r (t) = 2i – j + 2k,  tc   t = 2 

          = 4i – 2j + 3k,  tc   t = 3  

  fl) dhft,& 10  dt   
dt

dr
 . r     

3     

2

=







∫  

UNIT – III bdkbZ bdkbZ bdkbZ bdkbZ &&&& III 

Q.3 (a) Find the asymptotes of the following hyperbola and equations to their 

conjugate hyperbola.           [6]   

                     y
2
 – xy – 2x

2
 – 5y + x – 6 = 0      

  fuEu vfrijoy; dh vuUr Lif’kZ;k Kkr dhft, rFkk la;qXeh vfrijoy; ds 

lehdj.k Hkh Kkr dhft,A 

                 y
2
 – xy – 2x

2
 – 5y + x – 6 = 0 

 (b)  Find the equations to the Sphere that passes through the circle         [6] 

    x
2
 + y

2
 + z

2
 – 2x + 3y – 4z + 6 = 0, 3x – 4y + 5z – 15 = 0  

    and cuts orthogonally the sphere, 

    x
2 

+ y
2
 + z

2
 + 2x + 4y – 6z  + 11 = 0 

   fuEu o`Ÿk ls xqtjus okys xksys dk lehdj.k Kkr dhft,% 

    x
2
 + y

2
 + z

2
 – 2x + 3y – 4z + 6 = 0, 3x – 4y + 5z – 15 = 0 

   tks fd fuEu xksys dks ykfEcd :i ls dkVrk gS& 

    x
2 

+ y
2
 + z

2
 + 2x + 4y – 6z  + 11 = 0 
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OR  vFkok vFkok vFkok vFkok         

Q.3 (a) Show that the lines drawn through the point (α, β, γ) whose direction ratios 

satisfy the relation    al
2
 + bm

2
 + cn

2
 = 0 , generate the cone        

a (x - α)
2
 + b (y - β)

2
 + c (z - γ)

2
 = 0           [6] 

  fl) dhft, dh (α, β, γ) ls xqtjus okyh js[kk,¡ ftuds fnd~ vuqikr            

          al2 + bm
2
 + cn

2
 = 0 dks larq"V djrs gSa] fuEu 'kadq tfur djrh gS& 

  a (x - α)
2
 + b (y - β)

2
 + c (z - γ)

2
 = 0 

 (b) Find the equation of the right circular cylinder whose guiding circle passes 

through the points (1, 0, 0), (0, 1, 0) and (0, 0, 1). Also find the equation of its 

axis.                    [6] 

  ml yEco`Ÿkh; csyu dk lehdj.k Kkr dhft, ftldk funsZ’kd oŸ̀k fcUnqvksa ¼1]0]0½] 

¼0]1]0½] ¼0]0]1½ ls xqtjrk gSA rFkk mldh v{k dk Hkh lehdj.k Kkr dhft,A  

UNIT – IV bdkbZ bdkbZ bdkbZ bdkbZ &&&& IV 

Q.4 (a) Find the inverse of the matrix by using Gauss - Jordan method-        [6]  

                                















−

−−    

1 0   2

1 21

0   3   2

   

  

  xkWl &tksMZu fof/k }kjk fuEu esfVªDl dk O;wRØe esfVªDl Kkr dhft,&  

                            















−

−−    

1 0   2

1 21

0   3   2
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 (b) Using matrices, solve the following system of equations-         [6]  

   3x + 4y + 7z = 8 

   2x + 2y + z   = 4 

     x + 3y + z = 6 

  eSfVªDl ls fuEu lehdj.k fudk; dks gy dhft,& 

   3x + 4y + 7z = 8 

   2x + 2y + z   = 4 

     x + 3y + z = 6 

OR  vFkok vFkok vFkok vFkok         

Q.4 (a) Prove that the union of two subspaces W1 and W2 of a vector space v (F) is a 

subspace if either  W1 Ì W2 or W2 Ì W1 .           [6] 

  fdlh lfn’k lef"V v (F) dh nks milef"V;ksa W1 rFkk W2 dk la?k ,d milef"V 

gksrk gS ;fn dsoy W1 Ì W2 ;k W2 Ì W1  

 (b) Show that the set { }R  c b a, |  3 c   2 ba ∈++  is a subspace of the vector 

space R(R)           [6] 

  fl) dhft, fd leqPp; { }R  c b, a, |  3 c   2 ba ∈++  lfn’k lef"V R(R) dh ,d 

milef"V gSA 

UNIT – V bdkbbdkbbdkbbdkb Z &Z &Z &Z & V 

Q.5 “State and prove Extension theorem”.         [12]   

 ^^foLrkj izes; ds dFku dks fy[krs gq, fl) dhft,**A 
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OR  vFkok vFkok vFkok vFkok         

Q.5 (a) Find the Eigen values and their corresponding Eigen vectors of the following 

matrix-            [6] 

                       

















−

−

−−

   

          

         

       

   

022

612

322

 

     fuEu eSfVªDl ds vfHky{kf.kd ewy rFkk muds laxr vfHky{kf.kd lfn’k Kkr 

dhft,&  

          
















−

−

−−

   

          

         

       

   

022

612

322

 

 (b) Prove that the Kernal of a linear transformation is a subspace.         [6] 

        fl) dhft, fdlh jSf[kd izfrfp=.k dh vf"V ,d milef"V gksrh gSA   

    

--------------------------------- 


