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PART –  A (10 × 1 = 10 Marks) 
 Answer ALL Questions 
Choose the correct answer : 

 

CO:1 

K:1 

1. Find the polar of (𝑎𝑒, 0) with respect to the ellipse 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1. 

 (a) 𝑥 = 𝑎  (b) 𝑥 = 𝑎𝑏  

 (c) 𝑥 =
𝑎

𝑒
  (d) 𝑥 = 𝑎𝑒  

CO:1 

K:2 

2. Infer the standard equation of the rectangular hyperbola.  

 (a) 𝑥2

𝑎2
−

𝑦2

𝑏2
= 1  (b) 𝑦2

𝑎2
−

𝑥2

𝑏2
= 1  

 (c) 𝑥2 − 𝑦2 = 𝑎2  (d) 𝑥2 + 𝑦2 = 𝑎2  

CO:2 

K:1 

3. Which one of the following represents equation of the line in polar 
coordinates?  

 (a) 𝑟 sin(𝜃 − 𝛼) = 𝑝  (b) 𝑟 sin(𝜃 + 𝛼) = 𝑝  

 (c) 𝑟 cos(𝜃 − 𝛼) = 𝑝  (d) 𝑟 cos(𝜃 + 𝛼) = 𝑝  

CO:2 

K:2 

4. If the pole lies on the circumference of the circle then infer the 
equation of the circle. 

 (a) 𝑟 = 2𝑎 cos 𝜃  (b) 𝑟 = 𝑎 cos 2𝜃  

 (c) 𝑟 = 2𝑎 sin 𝜃  (d) 𝑟 = 𝑎 sin 2𝜃  

CO:3 

K:1 

5. Find the equation to the plane through (3, 4, 5) parallel to the 
plane 2𝑥 + 3𝑦 − 𝑧 = 0. 

 (a) −13  (b) 13  

 (c) 12  (d) 50  
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CO:3 

K:2 

6. Outline the angle between the planes 

 2𝑥 − 𝑦 + 𝑧 = 6, 𝑥 + 𝑦 + 2𝑧 = 3 

 (a) 𝜋

6
  (b) 𝜋

3
  

 (c) 𝜋

4
  (d) 𝜋

2
  

CO:4 

K:1 

7. Find the direction ratios of the straight line 
𝑥−2

2
=

𝑦−1

−1
=

𝑧

−3
 .  

 (a) 2, 1, 0  (b) 2,−1,−3  

 (c) −2,−1, 0  (d) −2, 1, 3  

CO:4 

K:2 

8. If 𝑎𝑙 + 𝑏𝑚 + 𝑐𝑛 = 0, then interpret the angle between the plane 

𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 + 𝑑 = 0 and the line 
𝑥−𝑥1

𝑙
=

𝑦−𝑦1

𝑚
=

𝑧−𝑧1

𝑛
 . 

 (a) 0°  (b) 45°  

 (c) 60°  (d) 90°  

CO:5 

K:1 

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

 (a) 𝑥2 + 𝑦2 + 𝑧2 + 2𝑥 − 4𝑦 + 6𝑧 + 5 = 0  

 (b) 𝑥2 + 𝑦2 + 𝑧2 − 𝑥 + 2𝑦 = 0  

 (c) 𝑥2 + 𝑦2 + 𝑧2 + 𝑥 − 2𝑦 + 3𝑧 = 0  

 (d) 𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 + 4𝑦 − 6𝑧 + 6 = 0  

CO:5 

K:2 

10. The plane section of a sphere is a ___________ 

 (a) Cone (b) Square  

 (c) Cylinder (d) Circle 
 

PART – B   (5 X 5 = 25 Marks) 
Answer ALL Questions choosing either (a) or (b). 
Answer should not exceed 250 words. 

 

CO:1 

K:3 

11. (a) Identify the locus of the poles of normal chords of the ellipse. 

(OR) 

 (b) Make use of the equations of hyperbola and its conjugate, 

find a relation connecting 𝑒 and 𝑒′ where 𝑒 and 𝑒′ represents 

the eccentricities of the hyperbola and its conjugate.  

CO:2 

K:4 

12. (a) Discover the locus of the foot of the perpendiculars drawn 

from the pole to the tangents to the circle 𝑟 = 2𝑎 cos 𝜃. 

(OR) 
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 (b) Analyze and prove that the chords of a rectangular 

hyperbola which subtended a right angle at a focus touch a 

fixed parabola.   

CO:3 

K:4 

13. (a) Discover the equation of the plane passing through the 

points (3, 1, 2), (3, 4, 4) and perpendicular to the plane  

5𝑥 + 𝑦 + 4𝑧 = 0.  

(OR) 

 (b) Assume that a plane passing through the line of intersection 

of the planes 𝑥 + 𝑦 + 𝑧 = 1, 2𝑥 + 3𝑦 + 4𝑧 − 7 = 0 and 

perpendicular to the plane 𝑥 − 5𝑦 + 3𝑧 = 5. Find the 

equation of the plane.  

CO:4 

K:3 

14. (a) Identify the image of the point (1, −2, 3) in the plane  

2𝑥 − 3𝑦 + 2𝑧 + 3 = 0. 

(OR) 

 (b) Identify the equations of the orthogonal projection of the line 
𝑥−2

4
=

𝑦−1

2
=

𝑧−4

3
 on the plane 8𝑥 + 2𝑦 + 9𝑧 − 1 = 0.  

CO:5 

K:3 

15. (a) Applying the definition of great circle, find the equation of 

the sphere for which the circle  

𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 + 4𝑦 − 6𝑧 + 7 = 0, 2𝑥 − 𝑦 + 2𝑧 = 5 is a 

great circle.  

(OR) 

 (b) Identify the equation of a sphere which touches the sphere 

𝑥2 + 𝑦2 + 𝑧2 − 6𝑥 + 2𝑧 + 1 = 0 at the point (2, −2, 1) and 

passes through the origin.  
 

PART – C (5 X 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 500 words. 
 

CO:1 

K:3 

16. (a) Identify the locus of midpoint of normal chords to the ellipse 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1.  

(OR) 

 (b) If 𝛼 and  𝛽 be the angles subtended by the major axis of an 

ellipse at the extremities of a pair of conjugate diameters, 

show that cot2 𝛼 + cot2 𝛽 is a constant.  
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CO:2 

K:4 

17. (a) Trace the conic 
2

𝑟
= 1 + cos 𝜃 + sin 𝜃. 

(OR)  

 (b) If the normal at L, one of the extremities of the latus rectum 

of the conic 
𝑙

𝑟
= 1 + 𝑒 cos 𝜃, meets the curve again in 𝑄, 

Examine that 𝑆𝑄 = 𝑙 ⋅
1+3𝑒2+𝑒4

1+𝑒2−𝑒4
. 

CO:3 

K:4 

18. (a) Determine the equation of the plane passing through the 

points (2, −5,−3), (−2,−3, 5) and (5, 3, −3). 

(OR) 

 (b) Build an argument to show that the origin lies in the acute 

angle between the planes 𝑥 + 2𝑦 + 2𝑧 = 0, 4𝑥 − 3𝑦 + 12𝑧 +

13 = 0. Predict the planes bisecting the angles between them 

and point out which bisects the obtuse angle.  

CO:4 

K:5 

19. (a) Determine 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. 

(OR) 

 (b) Determine the shortest distance between the lines 

 
𝑥−3

−1
=

𝑦−4

2
=

𝑧+2

1
; 
𝑥−1

1
=

𝑦+7

3
=

𝑧+2

2
. 

 

CO:5 

K:3 

20. (a) Identify the equation of the sphere passing through the four 

points (2, 3, 1), (5, −1, 2), (4, 3, −1) and (2, 5, 3). 

(OR) 

 (b) Identify the equation of the sphere which passes through the 

circle 𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 − 4𝑦 = 0, 𝑥 + 2𝑦 + 3𝑧 = 8 and 

touches the plane 4𝑥 + 3𝑦 = 25. 

 


