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

Unless otherwise mentioned, notations and symbol is have their usual meaning. 
 

 1. Answer any five questions: 2×5=10 

   (a) Find  sin଼ ݔ cosଵ గ/ଶݔ݀ ݔ  . 
   (b) Find lim௫→(cos ଵ/௫మ(ݔ

. 

   (c) If the co-ordinate axes are rotated through an angle 45º without changing the origin, find 
the transformed equation for ݔଶ − ଶݕ = ܽଶ. 

   (d) Find the general solution of 
ௗ௬ௗ௫ + ݕܣ = ,ܣ where ܤ  .alone ݔ are function of ܤ

   (e) Find an integrating factor of the differential equation ቀݕ + ଵଷ ଷݕ + ଵଶ ଶቁݔ ݔ݀ +ଵସ ݔ) + ݕ݀(ଶݕݔ = 0. 

   (f) Find the envelope of the family of straight line ݔ cos ߙ + ݕ sin  .is the parameter ߙ ,a = ߙ

   (g) Find the nature of the conic represented by 3ݔଶ − ݕݔ8 − ଶݕ3 + ݔ10 − ݕ13 + 8 = 0. 

   (h) Evaluate lim௫→ ୱ୧୬  ௫ି௫௫య . 

 2. Answer any four questions: 5×4=20 

   (a) State Leibnitz’s theorem on successive derivatives. If ݕ = log(ݔ + √1 +  ଶ), then showݔ
that (1 + ାଶݕ(ଶݔ + (2݊ + ାଵݕݔ(1 + ݕ݊ = 0. 1+4=5 

   (b) Reduce the equation ݔଶ − ݕݔ2 + ଶݕ2 − ݔ4 − ݕ6 + 3 = 0 to its canonical torm and 
determine the type of the conic represented by it. 

   (c) Define singular solution of an ordinary differential equation. If ݕଵ and ݕଶ be solutions of 

the equation 
ௗ௬ௗ௫ + ݕ(ݔ)ܲ = ଶݕ and (ݔ)ܳ = ܼ ଵܼ, then show thatݕ = 1 + ܽ ·  ,ௗ௫(ொ/௬భ)̅݁

where ܽ is an arbitrary consant. 1+4=5 
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   (d)  (i) If ܫ =  tan θ ݀θ/ସ , then show that ݊(ܫାଵ + (ିଵܫ = 1. 

     (ii) Show that the semi-latus rectum of a conic is a harmonic mean between the segments 
of any focal chord. 3+2=5 

   (e)  (i) Solve: ݕݔ)ݕ + ݔ݀(ଶݕଶݔ2 + ݕݔ)ݔ − ݕ݀(ଶݕଶݔ = 0. 

     (ii) Find the envelope of the straight line ݕ = ݔ݉ +  , ݉ being a parameter. 

   (f) Find the asymptotes of ݔଷ + ݕଶݔ2 + ଶݕݔ − ݔ + 1 = 0. 

 
 3. Answer any one question:   10×1=10 

   (a)  (i) If lim௫→ ୱ୧୬ ଶ௫ା ୱ୧୬ ௫௫య  is finite, find ܽ and the value of the limit.  

     (ii) If ܼ =  ݔ sin ݊) ݔ݀ ݔ ≥ 1)గ/ଶ , show that ܼ = ݊ ቀగଶቁିଵ − ݊(݊ − 1)ܼିଶ. 

     (iii) Solve ݔ݀ݔ + ݕ݀ݕ + ௫ௗ௬ି௬ௗ௫௫మା௬మ = 0, given that ݕ = 1 when ݔ = 1. 3+4+3=10 

   (b)  (i) The number of bacteria in a yeast culture grows at a rate proportional to the number 
present. If the population of a colony yeast bacteria triple in 1 hour, find the number of 
bacteria that will be present at the end of  5 hours. 

     (ii) Prove that no two generators of the same system of a hyperboloid of one sheet 
intersect. 

     (iii) Show that the straight line 
 = ܣ cos ܳ + ܤ sin ܳ touches the conic 

 = 1 + ݁ cos θ if (ܣ − ݁)ଶ + ଶܤ = 1.   3+4+3=10 

________ 


