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

a) Show that the curve 𝑦 = 𝑥ଷ has a point of inflection at 𝑥 = 0. 

b) Calculate ∫ sin଻ 𝑥 𝑑𝑥
ഏ

మ
଴

 

c) Find the nature of the conic 9𝑥ଶ + 24𝑥𝑦 + 16𝑦ଶ − 126𝑥 + 82𝑦 − 59 = 0. 

d) Find the envelope of the family of the straight lines 𝑦 = 𝑚𝑥 + √𝑎ଶ𝑚ଶ + 𝑏ଶ, where 

𝑚 being a parameter.  

e) Solve:(𝑥ଶ − 𝑦ଶ)𝑑𝑦 = 𝑥𝑦𝑑𝑥.  

f) Find the value of m for which the plane 𝑥 + 𝑦 + 𝑧 = 𝑚 touches the sphere 

𝑥ଶ + 𝑦ଶ + 𝑧ଶ − 2𝑥 − 2𝑦 − 2𝑧 − 6 = 0. 

g) Find singular solution of 𝑦 = 𝑝𝑥 + 𝑝 − 𝑝ଶ. 

h) Show that the differential equation (𝑥ଷ − 3𝑥ଶ𝑦 + 2𝑥𝑦ଶ)𝑑𝑥 − (𝑥ଷ − 2𝑥ଶ𝑦 + 𝑦ଶ)𝑑𝑦 = 0 

is exact  

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

a) If 𝐼௠,௡ = ∫ sin୫ 𝑥 cos୬ 𝑥 𝑑𝑥 then prove that  

𝐼௠,௡ =
ୱ୧୬ౣశభ ௫ ୡ୭ୱ౤షభ ௫

௠ା௡
+

୬ିଵ

୫ା୬
𝐼௠,௡ିଶ.         

b) A sphere of constant radius 2𝑎 passes through origin meets the axes in 𝐴, 𝐵, 𝐶. Show 

that the locus of a centroid of the tetrahedron 𝑂𝐴𝐵𝐶 is the sphere  𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 𝑎ଶ.

            

c) Find the asymptotes of 𝑥ଷ + 𝑦ଷ = 3𝑎𝑥𝑦.       

d) (i) Find the equation of the cone whose vertex is the (1,2,3) and the guiding curve 

is the circle 𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 4,    𝑥 + 𝑦 + 𝑧 = 1. 

(ii) Find the equation of the sphere which passes through the circle  

𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 9,    2𝑥 + 3𝑦 + 4𝑧 = 5 and the point (1,2,3).                          3+2                           



e) State Leibnitz Rule for nth order derivative. If 𝑦 = 𝑥௡ log 𝑥, then prove that 

𝑦௡ = 𝑛! ቂlog 𝑥 + 1 +
ଵ

ଶ
+ ⋯ +

ଵ

௡
ቃ.                                                                       1+4 

f) (i) Prove that the necessary and sufficient condition for the ODE  𝑀𝑑𝑥 + 𝑁𝑑𝑦 =

0 to be exact is 
డெ

డ௬
=

డே

డ௫
. 

(ii) Solve: (𝑥ସ + 𝑦ସ)𝑑𝑥 − 𝑥𝑦ଷ𝑑𝑦 = 0.      3+2 

 

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

a) (i) Solve   
ௗ௬

ௗ௫
+

௬

௫
log 𝑦 =

௬

௫మ
(log 𝑦)ଶ 

(ii) Find the length of the perimeter of the asteroid 𝑥
మ

య + 𝑦
మ

య = 𝑎
మ

య 

(iii) Find the nature of the conic ଼
௥

= 4 − 5 cos 𝜃     4+4+2 

b) (i) Find the area of the segment of the parabola 𝑦 = (𝑥 − 1)(𝑥 − 4)cutoff by the  

x-axis. 

(ii)  Solve: (𝑒௫ + 1)𝑦𝑑𝑦 = (𝑦ଶ + 1)𝑒௫𝑑𝑥, given 𝑦 = 0 when𝑥 = 0. 

(iii) Examine the concavity and convexity about x-axis for the curve 𝑥 = 6𝑡ଶ,  

𝑦 = 4𝑡ଷ − 3𝑡.        3+4+3 
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