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SECTION A  
(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 
Show that the line 4𝑥 − 𝑦 = 17 is a diameter of the circle 𝑥ଶ + 𝑦ଶ −

8𝑥 + 2𝑦 = 0. 
4 CO1 

Q 2 
Find the pole of the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 with respect to the parabola 
𝑦ଶ = 4𝑎𝑥. 4 CO2 

Q 3 
Under what condition the circles 𝑥ଶ + 𝑦ଶ + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 and 
𝑥ଶ + 𝑦ଶ + 2𝑔ଵ𝑥 + 2𝑓ଵ𝑦 + 𝑐ଵ = 0 are orthogonal to each other. 4 CO3 

Q 4 Derive the equation of normal at (𝛼, 𝛽) to the ellipse 
௫మ

௔మ
+  

௬మ

௕మ
= 1. 4 CO3 

Q 5 Calculate the length of latus rectum to the hyperbola 
௫మ

௔మ
−  

௬మ

௕మ
= 1. 4 CO2 

SECTION B  
(4Qx10M= 40 Marks) 

Q 6 

Find the equation to the cylinder whose axis is the straight line 
௫

௟
=

௬

௠
=

௭

௡
  and the guiding curve is the conic 𝑎𝑥ଶ + 2ℎ𝑥𝑦 + 𝑏𝑦ଶ + 2𝑔𝑥 + 2𝑓𝑦 +

𝑐 = 0, 𝑧 = 0. 

10 CO4 

Q 7 
Obtain the tangent plane to the ellipsoid 

௫మ

௔మ
+

௬మ

௕మ
+

௭మ

௖మ
= 1 which is 

parallel to the plane 𝑙𝑥 + 𝑚𝑦 + 𝑛𝑧 = 0. 
10 CO3 

Q 8 

A circle of radius 𝑟 is concentric with the ellipse 
௫మ

௔మ
+

௬మ

௕మ
= 1. Prove that 

each common tangent is inclined to the axis at an angle 𝑡𝑎𝑛ିଵට
௥మି௕మ

௕మି௥మ
 and 

towards its length. 

10 CO2 



Q 9 

From the point 𝑃 (1, 2, 3), 𝑃𝑁 is drawn perpendicular to the line 
௫ିଶ

ଷ
=

௬ିଷ

ସ
=

௭ିସ

ହ
 . Find the distance of 𝑃𝑁 and co-ordinates of 𝑁. 

 
OR 

 
The equations to 𝐴𝐵 are 

௫

ଶ
=

௬

ିଷ
=

௭

ହ
 through a point 𝑃 (1, 2, 3), 𝑃𝑁 is 

drawn perpendicular to 𝐴𝐵, and 𝑃𝑄 is drawn parallel to the plane 3𝑥 +
4𝑦 + 5𝑧 = 0 to meet 𝐴𝐵 in 𝑄. Find the equations of 𝑃𝑁 and 𝑃𝑄. 

10 CO1 

SECTION-C 
(2Qx20M=40 Marks) 

Q 10 
Prove that the equation 2𝑥ଶ + 2𝑦ଶ + 7𝑧ଶ − 10𝑦𝑧 − 10𝑧𝑥 + 2𝑥 + 2𝑦 −
17 = 0 represents a cone whose vertex is at (2, 2, 1). 20 CO4 

Q 11 

Suppose A is a point on 𝑂𝑋 and B on 𝑂𝑌, so that the angle 𝑂𝐴𝐵 is 
constant (=𝛼). On 𝐴𝐵 as diameter a circle is described whose plane is 
parallel to 𝑂𝑍. Prove that as 𝐴𝐵 varies, the circle generates the conic 
2𝑥𝑦 − 𝑧ଶ𝑠𝑖𝑛ଶ2𝛼 = 0. 
 

OR 
 

A sphere of radius 𝑅 passes through the origin. Show that the extremities 
of the diameter parallel to the 𝑥-axis lie on each of the spheres 𝑥ଶ + 𝑦ଶ +
𝑧ଶ ± 2𝑅𝑥 = 0. 

20 CO4 

 




