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

   (a) Evaluate: lim௫→ଵ	୪୭୥(ଵି௫)ୡ୭୲(గ௫)  

   (b) Define rectilinear asymptotes of a plane curve. 

   (c) Find the perimeter of the cardioid ݎ = ܽ(1 − cos θ) 
   (d) Define Bernoulli’s equation. Can it be put in the linear form? Justify your answer. 

   (e) Solve : 
ௗ௬ௗ௫ + ݕ ௗ஍(௫)ௗ௫ = Φ(ݔ) ௗ஍(௫)ௗ௫   

   (f) Show that the semi-latus rectum of a conic is a harmonic mean between the segments of any 
focal choral. 

   (g) Find the nature of the conicoid:  3ݔଶ − ଶݕ2 − ݔ12 − ݕ12 − ݖ6 = 0. 

   (h) Prove that (ܽ − 2,−2 ݁ଶൗ ) is a point of inflexion of the curve ݕ = ݔ) − ܽ)݁௫ି௔. 

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

   (a) If ܬ௡ = ׬ sec௡ ݊) then show that ,ݔ݀	ݔ − ௡ܬ(1 = tanݔ ௫௡ିଶܿ݁ݏ +(݊ −  ௡ିଶ. Hence, find aܬ(2

reduction formula for ׬ sec௡ ഏర଴ݔ݀	ݔ  and use this formula to evaluate ׬ secହ ഏర଴ݔ݀	ݔ . 2+1+2=5 

   (b) Define envelope of a family of curves. Find the condition between ܽ and ܾ so that the 
envelope of the family of the lines ݔ⁄ܽ + ݕ ܾൗ = 1 may be the curve ݔ௣ݕ௤ = ݇௣ା௤. 2+3=5  

   (c)  (i) Show that if a straight line meets a conicoid in three points, then the straight line lies 
wholly on the conicoid. 

    (ii) Find the equation of the sphere for which the circle ݔଶ + ଶݕ + ଶݖ + ݕ7 − ݖ2 + 2 = ݔ2	,0 + ݕ3 + ݖ4 = 8 is a great circle. 2+3=5 

   (d)  Find the area common to the circles ݎ = ܽ√2 and ݎ = 2ܽcosθ. 5 

   (e) What do you mean by Integrating Factor? Find the integrating factor of the ܱݕݔ) ܧܦsinݕݔ + cosݔ݀ݕ(ݕݔ + ݕݔsinݕݔ) − cosݕ݀ݔ(ݕݔ = 0. Hence solve it. 1+1+3=5 

   (f) If the population of a country doubles in 100 years, in how many years will it treble under 
the assumption that the rate of increase is proportional to the number of inhabitants? 5 
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 3. Answer any one question: 10×1=10 

   (a)  (i) If ݕ = ୪୭୥௫௫ , prove that ݕ௡ = ௗ೙௬ௗ௫೙ = (ିଵ)೙∟௡௫೙శభ ݔ݃݋݈]	 − 1 − ଵଶ − ଵଷ…− ଵ௡]. 
    (ii) Find the asymptotes of the curve 

       
ݔ = ଵ௧రିଵݕ = ௧య௧రିଵ		ቑ 

    (iii) Find the surface generated by the revolution of an arc of the catenary ݕ = ܿ coshݔ⁄ܿ  
about the axis of 10=4+3+3 .ݔ 

   (b)  (i) Find the values of b and g such that the equation 9ݔଶ + ݕݔ12 + ଶݕܾ + ݔ2݃ + ݕ4 + 1 = 0 
represents a conic having infinitely many centres and determine the nature of the conic. 

    (ii) A variable plane is parallel to the given plane ݔ⁄ܽ + ݕ ܾൗ + ܿ⁄ݖ = 2 and meets the axes 
in A, B, C respectively. Show that the circle ABC lies on the cone 

       ቀܾ ܿൗ + ܿ ܾൗ ቁݖݕ + (ܽ⁄ܿ + ܿ⁄ܽ ݔݖ( + ቀܽ ܾൗ + ܾ ܽൗ ቁݕݔ = 0 

    (iii) Show that if ݕଵ and ݕଶ are two solutions of the ܱܧܦ	 ௗ௬ௗ௫ + ݕܲ = ܳ where ܲ and ܳ are 

functions of ݔ only and ݕଶ = ݖ then show that ݖଵݕ = 1 + ׬ି݁ܽ ೂ೤భௗ௫, a being an 
arbitrary constant. 3+4+3=10 

__________ 


