
Department of Physics 
J.K.College, Purulia-723101 

Model Question 
 Semester-I : Paper- CC1 

Full marks : 50      Topic: Vector Analysis-I             Time: 2 Hrs 

1.  Answer all the questions:                                                               10x1=10 
       i. What is a vector quantity? 

       ii. What do you mean by linearly dependant and linearly independent vectors? 

      iii. Prove that if  a and b are non-collinear then xa+yb=0 implies x=y=0. 

      iv. Find the direction cosines of the vector A=3i-6j+2k. 

       v. What is improper rotation? 

      vi. Define divergence of a vector.. 

     vii. What is the condition for any three vectors to be co-planar? 

    viii. Determine the constant ‘a’  so that the vector A=(x+3y)i+(y-2z)j+(x+az)k is solenoidal. 

      ix. Define conservative vector field. 

       x. What is vector field? 

 
2.  Answer all the questions:                                                               5x2=10 
      i. What do you mean by reciprocal vectors? 

                 ii. Show that 


  is a vector perpendicular to the surface  (x,y,z)=c, where c is a constant. 

    iii. Determine n  so that ).(


 rr n
will vanish  identically. 

    iv. Define with example : True-scalar and Pseudoscalar. 

    v. Find the directional derivative of the function  = x
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 at the point P(1,2,3) in the direction of   

     the line PQ where Q is the point (5,0,4).  

3.  Answer all the questions:                                                               6x5=30 

       i.    a)  Show that  


 AAA 2).()( , 


A  being an  arbitrary vector. 

                     b)  Define pseudovector.                     4+1 

       ii.    a)  Define gradient of a scalar. Obtain an expression for it. 

                        b)  Evaluate nr2  , where n is a constant.                                      (1+2)+2 

                iii.    Show that under coordinate transformation scalar product remains invariant.      5 

                iv.    a)  Find the angle between the surfaces x2+y2+z2=9 and z= x2+y2 – 3 at the point (2,-1,2).  

                        b)  If v = ω x r, prove that ω = ½ Curl v, where ω  is a constant vector.                3+2 

                 v.    A particle moves so that its position vector is given by r = cosωti + sinωtj where ω is a constant. 

            Show that a) the velocity v of the particle is perpendicular to r   

                              b) the acceleration a is directed toward the origin and has magnitude proportional to    

                                   the distance from the origin. 

      c)  r x v = a constant vector             5 

   vi.     a) If gradφ = 2xyz3i +x2z3j + 3x2yz2k, find φ(x,y,z) if φ(1,-2,2) = 4. 

            b) Show that central force is conservative.                           2.5+2.5 

 

 
 

 

 


