


2025
1. Find the equation of the cone whose vertex is the point (1, 1, 0) and whose guiding curve is 𝑦 = 0, 𝑥2 + 𝑧2 = 4.

[10 Marks]
2. Find the equation of the cylinder whose generators are parallel to the line

𝑥

1
=

𝑦

2
=

𝑧

3
and that passes through the

curve 𝑥2 + 𝑦2 = 16, 𝑧 = 0. [10 Marks]

3. Find the shortest distance between the straight lines
𝑥 − 3

3
=

𝑦 − 8
−1

=
𝑧 − 3

1
and

𝑥 + 3
−3

=
𝑦 + 7

2
=

𝑧 − 6
4

.
[10 Marks]

4. Find the equations of the spheres which pass through the circle 𝑥2 + 𝑦2 + 𝑧2 −2𝑥+2𝑦+4𝑧−3 = 0, 2𝑥+ 𝑦+ 𝑧 = 4
and touch the plane 3𝑥 + 4𝑦 = 14. [15 Marks]

5. Show that there is no tangent plane to the sphere 𝑥2 + 𝑦2 + 𝑧2 − 4𝑥 + 2𝑦 − 4𝑧 + 4 = 0 that can be passed through

the straight line
𝑥 + 6

2
= 𝑦 + 3 = 𝑧 + 1. [15 Marks]

2024
6. Find the equation of the right circular cylinder which passes through the circle 𝑥2 + 𝑦2 + 𝑧2 = 9, 𝑥 − 𝑦 + 𝑧 = 3.

[10 Marks]
7. Find the image of the line 𝑥 = 3 − 6𝑡, 𝑦 = 2𝑡, 𝑧 = 3 + 2𝑡 in the plane 3𝑥 + 4𝑦 − 5𝑧 + 26 = 0. [20 Marks]
8. Find the vertex of the cone 4𝑥2 − 𝑦2 + 2𝑧2 + 2𝑥𝑦 − 3𝑦𝑧 + 12𝑥 − 11𝑦 + 6𝑧 + 4 = 0. [15 Marks]

2023
9. A variable plane which is at a constant distance 3𝑝 from the origin 𝑂 cuts the axes in the points 𝐴, 𝐵, 𝐶 respectively.

Show that the locus of the centroid of the tetrahedron 𝑂𝐴𝐵𝐶 is 9
(

1
𝑥2 + 1

𝑦2 + 1
𝑧2

)
=

16
𝑝2 . [10 Marks]

10. Show that the equation 2𝑥2 + 3𝑦2 − 8𝑥 + 6𝑦 − 12𝑧 + 11 = 0 represents an elliptic paraboloid. Also find its
principal axis and principal planes. [10 Marks]

11. The plane
𝑥

𝑎
+ 𝑦

𝑏
+ 𝑧

𝑐
= 1 meets the coordinate axes in 𝐴, 𝐵, 𝐶 respectively. Prove that the equation of the cone

generated by the lines drawn from the origin𝑂 to meet the circle 𝐴𝐵𝐶 is 𝑦𝑧
(
𝑏

𝑐
+ 𝑐

𝑏

)
+𝑧𝑥

( 𝑐
𝑎
+ 𝑎

𝑐

)
+𝑥𝑦

(
𝑏

𝑎
+ 𝑎

𝑏

)
=

0. [10 Marks]
12. Find the equation of the sphere through the circle 𝑥2 + 𝑦2 + 𝑧2 − 4𝑥 − 6𝑦 + 2𝑧 − 16 = 0, 3𝑥 + 𝑦 + 3𝑧 − 4 = 0 in

the following two cases: (i) the point (1, 0,−3) lies on the sphere; (ii) the given circle is a great circle of the sphere.
[15 Marks]

2022
13. A variable plane passes through a fixed point (𝑎, 𝑏, 𝑐) and meets the axes at points 𝐴, 𝐵 and 𝐶 respectively. Find

the locus of the centre of the sphere passing through the points 𝑂, 𝐴, 𝐵 and 𝐶, 𝑂 being the origin. [10 Marks]

14. If 𝑃,𝑄, 𝑅; 𝑃′, 𝑄′, 𝑅′ are feet of the six normals drawn from a point to the ellipsoid
𝑥2

𝑎2 + 𝑦2

𝑏2 + 𝑧2

𝑐2 = 1, and the

plane 𝑃𝑄𝑅 is represented by 𝑙𝑥+𝑚𝑦+𝑛𝑧 = 𝑝, show that the plane 𝑃′𝑄′𝑅′ is given by
𝑥

𝑎2𝑙
+ 𝑦

𝑏2𝑚
+ 𝑧

𝑐2𝑛
+ 1
𝑝
= 0.

[20 Marks]
15. Find the equation of the sphere of smallest possible radius which touches the straight lines

𝑥 − 3
3

=
𝑦 − 8
−1

=
𝑧 − 3

1
and

𝑥 + 3
−3

=
𝑦 + 7

2
=

𝑧 − 6
4

. [15 Marks]

2021
16. Find the equation of the cylinder whose generators are parallel to the line 𝑥 = − 𝑦

2
=

𝑧

3
and whose guiding curve is

𝑥2 + 2𝑦2 = 1, 𝑧 = 0. [10 Marks]
17. Show that the planes, which cut the cone 𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑧2 = 0 in perpendicular generators, touch the cone

𝑥2

𝑏 + 𝑐
+ 𝑦2

𝑐 + 𝑎
+ 𝑧2

𝑎 + 𝑏
= 0. [20 Marks]

18. A sphere of constant radius 𝑟 passes through the origin 𝑂 and cuts the axes at the points 𝐴, 𝐵 and 𝐶. Find the locus
of the foot of the perpendicular drawn from 𝑂 to the plane 𝐴𝐵𝐶. [15 Marks]
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