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  Section-I 

 1. Answer any five questions: 1×5=5 

   (a) If Γ ቀଵଶቁ = √π prove that Γ ቀ− ଵଶቁ = −2√π. 

   (b) Find the Fourier Co-efficient as for half wave rectifier. 

   (c) Find the directional derivative of a scalar function φ = xଶݖݕ +  ሺ1,−2,−1ሻ in the	at	ଶݖݔ4

direction 2ଓ̂ − ଔ̂ − 2 ෠݇. 

   (d) Show that ܧሬԦ = ௥Ԧ௥మ is irrotational. 

   (e) Write down the expression for the elements of area in cylindrical co-ordinate ሺρ, φ,  ሻ systemݖ

for ρ = constant surface. 

   (f) Suppose ∇ሬሬԦ · Ԧߚ = 0. Comment about the nature of vector field. 

   (g) Write the error function. 

   (h) If ܣԦ is a constant vector, prove that ∇ሬሬԦ൫ݎԦ · Ԧ൯ܣ =  .Ԧܣ
Section-II 

       Answer any two questions. 5×2=10 

 2. Find the Fourier series of the following function ݂ሺݔሻ = ቄ−݉ ℎ݁݊ݓ −π < ݔ < 0			݉ ℎ݁݊ݓ 0 < ݔ < π . 

  Hence, show that 
஠ସ = 1 − ଵଷ + ଵହ − ଵ଻ + ଵଽ… 4+1=5 

 3. Using the method of separation variable arrive at the radial equation 

      ௗమோௗ௥మ + ଶ௥ ௗோௗ௥ − ௟ሺ௟ାଵሻோ௥మ = 0 

  from the Laplace equation ሺ∇ଶϕ = 0ሻ in spherical polar co-ordinate system and show that the 

general solution of radial equation is of the form 

      ܴሺݎሻ = ௟ݎܣ +  .ሺ௟ାଵሻ, where A and B are constantିݎܤ
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 4.  (a) Define Γሺgammaሻ function in integral form. 

   (b) What is the domain of convergence of this integral form? 

   (c) Find the relation Γሺ݊ሻ = ሺ݊ − 1ሻ!. 2+1+2=5 

 5.  (a) State Green’s theorem in the plane. 

   (b) Evaluate the integral ׬ ሺݕݔ + ݔଶሻ݀ݕ + ௖ݕଶ݀ݔ , where c is the closed curve of the region 

bounded by ݕ = ݕ and ݔ =  ଶ and verify Green’s theorem in the plane. 1+4=5ݔ

Section-III 

 6. Answer any one question: 10×1=10 

   Consider the differential equation 9ݔሺ1 − ሻݔ ௗమ௬ௗ௫మ − 12 ௗ௬ௗ௫ + ݕ4 = 0 

   (a) Find singular point and justify regular or irregular singular point. 

   (b) Find the roots of the indicial equation. 

   (c) Prove the recurrence relation ܬ௡ሺೣሻ = ௫ଶ௡ ௡ିଵሺೣሻܬൣ +  ௡ାଵሺೣሻ൧. 3+3+4=10ܬ

 7.  (a) Find a unit rector parallel to the xy plane and perpendicular to the vector 4ଓ̂ − 3ଔ̂ + ෠݇. 

   (b) Prove that, ܣԦ × ൫ܤሬԦ × Ԧ൯ܥ = ԦܣሬԦ൫ܤ · Ԧ൯ܥ − ԦܣԦ൫ܥ ·  .ሬԦ൯ܤ
   (c) Prove ൫ݒԦ · ∇ሬሬԦ൯ݒԦ = ଵଶ ∇ሬሬԦݒଶ − Ԧݒ × ൫∇ሬሬԦ ×  Ԧ൯. 2+3+5=10ݒ
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