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The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

Section-I 

 1. Answer any five questions of the following: 1×5=5 

   (a) Find a vector perpendicular to both ܣԦ = 2ଓ̂ − ଔ̂ − 4෠݇  and ܤሬԦ = 3ଓ̂ − ଔ̂ − ෠݇.  

   (b) Sketch ߠ = Constant surface in spherical polar co-ordinate system.  

   (c) If ܧሬԦ = −∇ሬሬԦ߮, ߮ is the scalar function, then find ∮ ሬԦ஼ܧ .   .ሬሬሬሬԦ if C is any simple closed curveݎ݀

   (d) Find the value of ߚ(	ଵଶ , ଷଶ	).  

   (e) Determine the integrating factor for the differential equation ݕ	ݔ݀ − ݕ݀	ݔ = 0. 
   (f) State the condition for which ݔ = (ݔ)଴ is a regular singular point of the differential equation ଵܲݔ ௗమ௬ௗ௫మ + ଶܲ(ݔ) ௗ௬ௗ௫ + ଷܲ(ݔ)ݕ = 0.  

   (g) By using Rodrigue’s formula for Legendre’s polynomial, show that  ଶܲ(ݔ) = ଵଶ ଶݔ3) − 1).  

   (h) Form the differential equation by eliminating the arbitrary function f and g from ݖ = ݔ)݂ + (ݐܽ + ݔ)݃ −   .(ݐܽ

Section-II 

 
 2. Answer any two questions of the following:  5×2=10 

    (a) For a solenoidal vector ܣ,ሬሬሬԦ show that ∇ሬሬԦ × ൣ∇ሬሬԦ × ൛∇ሬሬԦ × ൫∇ሬሬԦ × Ԧ൯ൟ൧ܣ = ∇ସܣԦ.  

   (b) Prove that ∇ሬሬԦ߮ points in the direction of maximum rate of increase of the scalar point function ߮(ݔ, ,ݕ   5=2+3  .(ݖ

 3. Represent the vector ܣԦ = ܼଓ̂ − ଔ̂ݔ2 +  ሬ݇Ԧ in cylindrical co-ordinate system. 5ݕ

 4. Solve: ቀௗమ௬ௗ௫మ + ቁݕ4 = ݁௫ sinଶ  5  .ݔ

 5.  (a) Prove that ௡ܲᇱ(ݔ) − ݔ ௡ܲିଵᇱ (ݔ) = ݊ ௡ܲିଵ(ݔ) 
   (b) Prove that Γ ቀଵଶቁ =  5=3+2  .ߨ√
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Section-III 

       Answer any one question. 10×1=10 

 6.   (a) Write down the two-dimensional Laplace’s equation in polar co-ordinate.  

   (b) Find the general solution of the above equation by the method of separation of variables. 

   (c) Prove that β(݉,݉) × βቀ݉ + ଵଶ ,݉ + ଵଶቁ = గ௠ (2)ଵିସ௠.		 2+5+3=10 

 7.   (a) Evaluate ׬ AሬሬԦ. ሬሬሬሬԦ஼ݎ݀  along the curve ݔଶ + ଶݕ = 1, ݖ = 1 in the positive direction from (0, 1, 1) 

to (1, 0, 1) if ܣԦ = ݖݕ) + ଓ̂(ݔ2 + ଔ̂ݖݔ + ݕݔ) +  .෠݇(ݖ2

   (b) Find the acute angle between the surfaces ݕݔଶݖ = ݔ3 + ଶݔଶ and 3ݖ − ଶݕ + ݖ2 = 1.	 at the 
point (1, –2, 1). 

   (c) Evaluate: div	 ቀ ௥Ԧ௥యቁ 4+4+2=10 

 

__________ 


