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

   (a) Find the n-th derivative of the function ݕ = log	(ݔ + ܽ). 
   (b) Solve: (ݔ + ݕ + ݕ݀(1 =  ݔ݀

   (c) Evaluate: ׬ cosସ ഏమ଴ݔ݀ݔsinଶݔ  

   (d) Find the envelope of the straight line ݕ = ݔ݉ + ௔௠ ,݉ being the variable parameter (݉ ≠ 0). 
   (e) Reduce the differential equation ݕݔᇱ + ݕ =  .to a linear form ݔଶlogݕ

   (f) Find the asymptotes of ݔଶ − ଶݕ4 = 1. 

   (g) Find the equation of the sphere through the points (0, 0, 0), (a, 0, 0), (0, b, 0) and (0, 0, c). 

   (h) Transform the equation ݔଶ + ݕݔ3√2 − ଶݕ − 2 = 0 to axes inclined at 30° to the original axes. 

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

   (a)  (i) Find the value of lim௫→ଵ ቀݔ భభషೣቁ. 

    (ii) If lim௫→଴	ୱ୧୬ଶ௫ା௔ୱ୧୬௫௫య  is finite, find ܽ and the value of the limit. 2+(2+1)=5 

   (b) If ܫ௡ = ׬ sec௡ ݊) then show that ,ݔ݀ݔ − ௡ܫ(1 = tanݔ	sec௡ିଶݔ + (݊ −  ௡ିଶ and henceܫ(2

evaluate ׬ secହ ഏర଴ݔ݀ݔ . 3+2=5 

   (c)  (i) Find the order and degree of the differential equation ටݕ + ቀௗ௬ௗ௫ቁଶ = 1 +  .ݔ

    (ii) Find the general solution of the differential equation 
ௗ௬ௗ௫ = ଶݔ) + ଶݕ)(1 + 1). 2+3=5 

   (d) If ݕ = cos(10 cosିଵ show that (1 ,(ݔ − ଵଶݕ(ଶݔ =  ଵଵ. State Leibnitz’s theorem. 4+1=5ݕݔ21

   (e) Obtain singular solution of the equation ݕ = ݔ݌ + ݌ − ݌ ଶ, where݌ = ௗ௬ௗ௫. 5 

   (f) The radius of a right circular cylinder is 2 and its axis is given by 
௫ଵ = ௬ିଶ = ௭ଶ; Find the 

equation of the cylinder. 5 
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 3. Answer any one question: 10×1=10 

   (a)  (i) Find the equation of the cone whose vertex is at (1, 0, –1) and which passes through the 
circle ݔଶ + ଶݕ + ଶݖ = 4, ݔ + ݕ + ݖ = 1. 

    (ii) Find the length of the astroid  ݔ = cosଷ ,ݐ ݕ = sinଷ ,ݐ 0 ≤ ݐ ≤   .ߨ2

    (iii) Using L’Hospital Rule, evaluate lim௫→଴	ቀ୲ୟ୬௫௫ ቁଵ/௫మ . 4+3+3=10 

   (b)  (i) Solve: (1 + ݔ݀ݕ(ݕݔ + (1 − ݕ݀ݔ(ݕݔ = 0 

    (ii) Show that in any conic the sum of the reciprocals of the segments of a focal chord is 
constant. 5+5=10 

__________ 


