
 
 
 
 
 
 
 
 
 
 
 

Candidates are required to give their answer in their own words as far as practicable. The figures in the margin indicate 
  full marks. 

 
Attempt all the questions.                                                                                              [6 x10 = 30] 

1. a) Find the vertex and focus of the ellipse 
௫మ

 ଺ସ
 +  

୷మ

 ଵ଴଴
 = 1. Identify and sketch the surface x2 + y2 =1. 

            b) Determine whether given vectors are orthogonal, parallel or neither, where  aሬ⃗  =  < −5, 3, 7 > and bሬ⃗  =      
                < 6, −8, 2 >.. Find the equations of the plane passing through the points (3, -1, 2), (8, 2, 4) and (-1, -2, -3). 

2. Find the volume of the parellopiped determined by the vector aሬ⃗  =  < 6, 3, −1 >, bሬ⃗  = < 0, 1, 2 > and  cሬሬ⃗  = 
< 4, −2, 5 >.Derive the parametric equation of the line through the point 𝑃଴ = (𝑥଴,𝑦଴,𝑧଴ ) and parallel to the   
vector 𝑣⃗ = < 𝑎, 𝑏, 𝑐 >. 

3. a) Determine the series  ∑
ଶ௡మାଷ௡

√ହା ௡ల
ஶ
୬ୀଵ is convergent or divergent. Determine the given series is convergent or    

          divergent  1 - 
ଵ .  ଷ 

ଷ !
 + 

ଵ .  ଷ.  ହ

ହ !
 - 

ଵ .  ଷ.  ହ.  ଻ 

଻ !
 + …  

            b) When a series is conditionally convergent? Give an example. Find a power series of 
ଵ

௫ିଶ
 and also find  

                 ln (x - 2). 
                                                                                       OR 

       Find the radius of convergence and interval of convergence of the given series ∑ (−2)௡ஶ
௡ୀଵ . 

௫೙

௡ 
భ
ర

.Define power     

       series. Find the radius of convergence of the given  series∑
୬ ( ୶ାଶ )౤

య ౤శభ
ஶ
୬ୀଵ .    

      4.   a) Show that ( aሬ⃗  x bሬ⃗ ) . aሬ⃗ = 0. Find the volume of the parellopiped determined by the vector aሬ⃗  =  < 6, 3, −1 >,

bሬ⃗  = < 0, 1, 2 > and  cሬሬ⃗  = < 4, −2, 5 >. 
            b) . Find the equation of the tangent to the curve x =  r (𝜃 − sinθ), y = r (1 – cosθ) at θ = 

గ

ଷ
.   

5. If 𝜃 is the angle between two vectors, then prove that 𝑎⃗ . 𝑏ሬ⃗  = ab cos𝜃. Prove that aሬ⃗  x bሬ⃗  is perpendicular to bሬ⃗ . If 

θ is the angle between two vectors  aሬ⃗  and bሬ⃗ , show that หa ሬሬ⃗  x bሬ⃗ ห = |aሬ⃗ |หbሬ⃗ ห sin θ. 
                                                                        OR 

      Test the convergence of the series ∑ ቀ
ଷ ௡ାଶ

ଶ௡ାଷ
ቁ

௡
ஶ
୬ୀଵ by the root test. Find the sum of the series∑ (

ଵ
౤( ౤శభ )

∞
୬ୀଵ  + 

 ଶ

௘೙) 

6. Solve this diff. equation y '' −2y' – 3y = x + 2 by the method of variation of   
             parameters. Solve y '' - 4y = x 𝑒௫ + sin2x by the method of undetermined coefficients.  
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