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SECTION A 

Answer All Questions:        10 x 2 = 20 

 

1. Determine the nature of the following conic: 

17𝑥2 − 12𝑥𝑦 + 8𝑦2 + 46𝑥 − 28𝑦 + 17 = 0 

2. What is the equation of axis of a conic with the length 2𝑟1 and 2𝑟2 ? 

3. Define conjugate diameter. 

4. Prove that 𝐶𝑃2 − 𝐶𝐷2 = 𝑎2 − 𝑏2, whenever a pair of  diameters and its conjugate 

meets the hyperbola. 

5. Find the distance of the origin from the plane 6𝑥 − 3𝑦 + 2𝑧 − 14 = 0. 

6. Find the distance between the parallel planes : 

2𝑥 − 2𝑦 − 𝑧 + 3 = 0  and  4𝑥 − 4𝑦 + 2𝑧 + 5 = 0. 

7. Find the equation of line joining the points (2,1,3) and (1, −2,4). 

8. What is the condition for the lines to be coplanar? 

9. Find the equation of the sphere with centre (−1,2, −3)  and radius 3. 

10. Define a right circular cone. 

SECTION B  

Answer Any Five Questions:         5 x 8 = 40 

 

11. Find the centre, lengths and equations of the axes of the conic

0292622565 22  yxyxyx . 

12. Prove that the tangents at the ends of a pair of conjugate diameters of an ellipse form 

a parallelogram of constant area.  

13. Show that 𝑃𝑅 = 𝑄𝑆 if a straight line cuts a hyperbola in 𝑃 and 𝑄 and its asymptotes 

in 𝑅 and 𝑆. 

14. A variable plane passes through a fixed point (𝑎, 𝑏, 𝑐) and meets the coordinate axes 

in A,B,C. Show that the locus of a point common to the plane through A,B,C parallel 

to the coordinate plane is  
𝑎

𝑥
+

𝑏

𝑦
+

𝑐

𝑧
= 1. 

15. Find the equation of the plane which passes through the point (−1, 3,2) and 

perpendicular to the two planes +2𝑦 + 2𝑧 = 5, 3𝑥 + 3𝑦 + 2𝑧 = 8 . 

16. Find the equation of the plane containing the parallel lines 

 
𝑥−3

1
 =  

𝑦−2

−4
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𝑧−1

5
   and    

𝑥−1

1
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𝑦+1

−4
=

𝑧−2

5
. 

17. Show that the plane 2𝑥 − 𝑦 − 2𝑧 = 16 touches the sphere 

𝑥2 + 𝑦2 + 𝑧2 − 4𝑥 + 2𝑦 + 2𝑧 − 3 = 0 and find the point of contact. 
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SECTION C  

Answer Any Two Questions:         2 x 20= 40 

 

18. (i)  Prove that the general second degree equation will represent a conic. 

(ii) Find the equation of the plane through the point (1, −2,3) and the intersection of  

      the planes 2𝑥 − 𝑦 + 4𝑧 = 7  and 𝑥 + 2𝑦 − 3𝑧 + 8 = 0 

 

19. (i) A rectangular hyperbola with centre 𝐶 is cut by circle of radius 𝑟 in four points    

     𝑃, 𝑄, 𝑅, 𝑆 . Prove that  𝐶𝑃2 + 𝐶𝑄2 + 𝐶𝑅2 + 𝐶𝑆2 = 4𝑟2. 

           (ii)  Find the shortest distance between the lines 
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20. (i) Find the equation of the sphere through (2,3,1), (5, −1,2), (4,3, −1), (2,5,3). 

           (ii) Find the equations of the image of the line 
𝑥−1

2
 = 

𝑦+2

−5
=

𝑧−3

2
 in the plane 

 2𝑥 − 3𝑦 + 2𝑧 + 3 = 0. 
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