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18BMAC01 Analytical Geometry 
 

                                                                      Part A                                                 10 x 1 = 10 
 Choose the Correct Answer 
 
     1. A system of circles in which every pair of circles has the same radical axis is 
         called a__________.            
           a. Coaxal system     b. Radical system  

c. Polar system     d. None of the above  

     2. The directrix of equation 𝑦2 = 4𝑎𝑥  is         

a. 𝑥 − 𝑎 = 0      b.  𝑥 + 𝑎 = 0   
c.  𝑥𝑎 = 0      d. 𝑥 + 2𝑎 = 0   
 

     3. The chord of a rectangular hyperbola which subtend a right angle at a focus 
          touch a __________.          
 a. fixed parabola     b. locus   

c. fixed ellipse               d. directrix 

     4. The polar equation of a general conic is        

 a.  
𝑙

𝑟
= 1 + 𝑐𝑜𝑠𝜃     b.

𝑙

  𝑟
= 1 + 𝑒𝑐𝑜𝑠𝜃  

           c.  
𝑙

𝑟
= 1 − 𝑐𝑜𝑠𝜃     d. 

𝑙

𝑟
= 1 − 𝑒𝑐𝑜𝑠𝜃 

 

     5. Which one of following is a centre of the sphere:𝑥2 + 𝑦2 + 𝑧2 + 2𝑢𝑥 + 2𝑣𝑦 + 2𝑤𝑧 + 𝑒 = 0?
 a. (𝑢, 𝑣, 𝑤)      b. (−𝑢, −𝑣, − 𝑤)  

           c. (2𝑢, 2𝑣, 2 𝑤)     d. (−2𝑢, −2𝑣, −2 𝑤) 

     6. The intersection of a sphere and a plane is a ___________.     
 a. semi-circle      b. circle   
           c. hemi-sphere     d. none 

     7. A cone whose equation is of second degree is called a       
 a. Conicoids      b. Quadric cone  

c. Cylinder      d. None of the above 

     8. A function 𝑓(𝑥, 𝑦, 𝑧) which is such that 𝑓 𝑡𝑥, 𝑡𝑦, 𝑡𝑧 = 𝑡𝑛𝑓 𝑥, 𝑦, 𝑧  is said  
          to be _________ function.  
           a. homogeneous              b. linear    
           c. identity               d. non-homogeneous 

     9. The equation of tangent plane to the surface      3𝑥2 + 𝑦2 + 𝑧2 = 21 at the point (2, 3, 0) is 
 a. 2𝑥 + 𝑦 = 7      b. 3𝑥 + 𝑦 = 5   

c. 2𝑥 − 𝑦 = 7      d. 𝑥 + 2𝑦 = 7 

   10. The line 
𝑥

1
=  

𝑦

2
=

𝑧

3
 is one of a set of three mutually perpendicular generators of 

          the cone is ______            

     a. 3𝑥𝑦 − 5𝑦𝑧 + 8𝑧𝑥 = 0     b. 𝑥𝑦 − 𝑦𝑧 + 𝑧𝑥 = 0  
       c. 3𝑥𝑦 + 5𝑦𝑧 − 𝑧𝑥 = 0    d. 3𝑥𝑦 − 5𝑦𝑧 − 8𝑧𝑥 = 0 

      

 



                                                                          

 

 
                                                                          Part B                                          5 x 6 = 30 
                                                                Answer ALL questions 

Each answer should not exceed 400 words or two pages 
 
11.a. Prove that the tangent drawn from any point of a fixed circle of a coaxal system to two 

other fixed   circles of the system are in a constant ratio.  
                                                      (or) 

11.b. Find the focus, vertex and the directrix of the parabola 𝑦2 − 2𝑥 − 6𝑦 + 5 = 0.  
  
12.a. Transform the Cartesian form of  two perpendicular straight lines into polar form. 
                                                      (or) 
12.b. Derive the polar equation of a conic. 
         
13.a. Determine the shortest distance between the lines. 

𝑙1 : 
𝑥 − 5

3
=  

𝑦 − 6

−4
= 𝑧 − 9, 𝑙2: 2𝑥 − 2𝑦 + 𝑧 − 3 = 0 = 2𝑥 − 𝑦 + 2𝑧 − 9. 

                                                      (or) 

13.b. Find the centre and radius of the circle of intersection of the plane  2𝑥 − 2𝑦 + 𝑧 = 27  

         and the sphere 𝑥2 + 𝑦2 + 𝑧2 = 225. 
    
14.a. Find the equation of the right circular cone whose vertex is the origin, axis is the line 

𝑥

1
=  

𝑦

2
=

𝑧

3
 and the semivertical angle is 300.        

                                                    (or) 

14.b. Find the equation of the quadric cone through the 𝑥, 𝑦, 𝑧 axes and the lines through the       
         origin  with d.r.’s 2, 4, 1; 3, 3, 1. 
        

 15.a. Show that 𝑥2 − 2𝑦2 + 𝑧2 + 4𝑦𝑧 + 2𝑧𝑥 + 6𝑥𝑦 − 12𝑥 − 10𝑦 − 10𝑧 + 21 = 0  
           represents a cone. Find its vertex.       
                                                    (or) 

 15.b. Derive the equation of the cone whose vertex is the point 𝐴(𝛼, 𝛽, 𝛾)and whose generating          

           lines pass through the conic  
𝑥2

𝑎2
+  

𝑦2

𝑏2
= 1, 𝑧 = 0.      

      
 
                                   Part C                                            5 x 12 = 60 
                                                       Answer ALL questions 

Each answer should not exceed 800 words or four pages 
 

16.a.Find the equation to the circle whose diameter is the common chord of the two circles 

(𝑥 − 𝑎)2 + 𝑦2 = 𝑎2and 𝑥2 + (𝑦 − 𝑏)2 = 𝑏2. 
         Find also the length of the common chord.        

                                                           (or) 

16.b. A normal chord to an ellipse makes an angle of 45𝑜with the axis. Prove that the  

         square of its  length is equal to 
32𝑎4𝑏4

(𝑎2+𝑏2)3
 .        

     

17.a. Show that 𝑟2 − 𝑘𝑟𝑐𝑜𝑠 𝜃 − 𝛼 + 𝑘𝑑 = 0 represents a system of coaxal circles for different 
values of 𝑘. Find the co-ordinates of the limiting points and the equation of the common 
radical axis.  

                                                           (or) 

17.b. Trace the conic 
2

𝑟
= 1 + 𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃.        

    
18.a. Fid the length and the equations of the common perpendicular drawn to the lines 

                        
𝑥+2

2
=  

𝑦+6

3
=

𝑧−34

−10
,         

𝑥+6

4
=  

𝑦−7

−3
=

𝑧−7

−2
 

                                                     (or) 

 18.b. Show that the plane 2𝑥 + 2𝑦 − 𝑧 = 12 touches the sphere  

                         𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 − 4𝑦 − 6𝑧 + 5 = 0  
            Find the point of contact.           
      
 



 
 
 
 
 
 
19.a. Determine the equations of the tangent planes which passes through the line   

          𝑥 + 9𝑦 − 3𝑧 = 0 =  3𝑥 − 3𝑦 + 6𝑧 − 5 

 and touches the conicoid     2𝑥2 − 6𝑦2 + 3𝑧2 = 5. 
                                                       (or) 

 19.b. Find the angle between the lines of intersection of the cone 2𝑥𝑦 − 2𝑦𝑧 + 𝑧𝑥 = 0  

          and the plane  𝑥 + 𝑦 − 𝑧 = 0.          
 

 20.a. Show that the lines of intersection of the plane 𝑙𝑥 + 𝑚𝑦 + 𝑛𝑧 = 0 and the cone 
              𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 = 0 are perpendicular. 
                                                       (or) 
 20.b. Show that the cone whose vertex is the origin and whose guiding curve is the circle of           

          intersection of the sphere 𝑥2 + 𝑦2 + 𝑧2 = 3 𝑟2 and any plane at a distance r from the  
          origin, three mutually perpendicular generators.      
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