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Notations and symbols have their usual meaning 

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

a) Find the envelop of the family of circles 𝑥ଶ + 𝑦ଶ − 2𝑎𝑥 cos 𝛼 − 2𝑎𝑦 sin 𝛼 = 𝑐ଶ, 

where 𝛼 is the parameter, and interpret the result. 

b) Find the range of values of 𝑥 for which the curve 𝑦 = 𝑥ସ − 6𝑥ଷ + 12𝑥ଶ + 5𝑥 + 7 

is concave upwards or downwards. Also determine the point of inflection. 

c) Find the equation of a right circular cylinder of radius 2 whose axis passes 

through (1,2,3) and has direction cosines proportional to (2, −3,6). 

d) Find the nature of the conic  
଼

௥
= 4 − 5 cos 𝜃. 

e) Solve 𝑥 cos
௬

௫
(𝑦𝑑𝑥 + 𝑥𝑑𝑦) = 𝑦 sin

௬

௫
(𝑥𝑑𝑦 − 𝑦𝑑𝑥). 

f) If lim௫→௔ ቄ
௙(௫)

௚(௫)
ቅ exists finitely and lim௫→௔ 𝑔(𝑥) = 0 , then prove that lim௫→௔ 𝑓(𝑥) = 0. 

g) State Leibnitz’s Theorem on successive derivatives. 

h) Evaluate: ∫ sinହ 𝑥
ഏ

మ
଴

𝑑𝑥  using reduction formula. 

 

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

a) Solve:  𝑥𝑦 −
ௗ௬

ௗ௫
= 𝑦ଷ𝑒ି௫మ

         

b) If 𝑥 = 𝐴𝑒ି
ೖ೟

మ cos (𝑝𝑡 + 𝜖), then prove that  ௗ
మ௫

ௗ௧మ + 𝑘
ௗ௫

ௗ௧
+ 𝑛ଶ𝑥 = 0, where 𝑛ଶ = 𝑝ଶ +

ଵ

ସ
𝑘ଶ. 

c) Deduce the necessary and sufficient condition of tangency of a plane to a sphere.          

d) Find the asymptotes of 𝑥ଷ + 4𝑥ଶ𝑦 + 4𝑥𝑦ଶ + 5𝑥ଶ + 5𝑥𝑦 + 10𝑦ଶ − 2𝑦 + 1 = 0.                                                                   

e) Prove that the two conics 
௟భ

௥
= 1 − 𝑒ଵ cos 𝜃 and 

௟మ

௥
= 1 − 𝑒ଶ cos(𝜃 − 𝛼) will touch 

one another if 𝑙ଵ
ଶ(1 − 𝑒ଶ

ଶ) + 𝑙ଶ
ଶ(1 − 𝑒ଵ

ଶ) = 2𝑙ଵ𝑙ଶ(1 − 𝑒ଵ𝑒ଶ cos 𝛼).               

f) i) Determine lim௫→௔ ቀ2 −
௫

௔
ቁ

୲ୟ୬
ഏೣ

మೌ       



ii) If 𝑦 = cos(𝑚 sinିଵ 𝑥) show that (1 − 𝑥ଶ)𝑦௡ାଶ − (2𝑛 + 1)𝑥𝑦௡ାଵ +

(𝑚ଶ − 𝑛ଶ)𝑦௡ = 0 and hence find 𝑦௡(0).                                                             2+3 

 

3.  Answer any one of the following questions:                                   𝟏𝟎 × 𝟏 = 𝟏𝟎 

a) Is integrating factor of a differential equation unique? Justify your answer. Show that 𝑒௫మ
is an 

integrating factor of (𝑥ଶ + 𝑥𝑦ସ)𝑑𝑥 + 2𝑦ଷ𝑑𝑦 = 0 and hence solve it.           1+4+1+4 

b) i) Find lim௫→଴
ଵିୱ୧୬ ௫ିୡ୭ୱ ௫ା௟ (ଵି௫)

௫௧௔௡మ(௫)
.                                               

ii) Find the point of inflection of the curve 𝑦 = (𝑙𝑜𝑔𝑥)ଷ.                                  

iii) To what point the origin is to be moved so that one can get rid of the first 

degree terms from the equation 𝑥ଶ + 𝑥𝑦 + 2𝑦ଶ − 7𝑥 − 5𝑦 + 12 = 0.          3+3+4 

          

 

 

*** 

 
 

 


