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PART A 

Answer all questions. Each question carries 1 mark 

 

1. Find the directrix of the parabola  (𝑦 + 3)2= 2(𝑥 + 2). 

2. Define orthoptic locus of a conic. 

3. Write the equation of the polar of (𝑥1, 𝑦1) with  respect to  the  parabola  𝑦2 = 4𝑎𝑥. 

4. Write the equation of the asymptotes of the hyperbola   
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1. 

5. Write the polar equation of a circle whose centre is (𝑐, 𝛼) and radius a. 

6. Separate sin (𝛼 − 𝑖𝛽) into real and imaginary parts. 

7. Write Gregory’s series. 

8. State De Moivre’s theorem. 

9. Find the eigen values of the matrix  𝐴 =  [
3 1 4
0 2 0
0 0 5

] . 

10.  Find two matrices of order 2 such that rank of A is 1, rank of B is 2 and rank of (A+B) is  2.      
                                                                                                                         

                                                                                                                                                (10 x 1 = 10) 
                                                                                                                  

 
PART B 

 
Answer any eight questions. Each question carries 2 marks. 

 

11.  Find the equation of the asymptotes of the hyperbola   6𝑥2-7xy-3𝑦2 + 𝑥 + 4𝑦 = 0. 

12.  Find the locus of the poles of chords of a parabola subtending a right angle at   

       the vertex. 



13.  If 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0  is a normal to the parabola 𝑦2 = 4𝑎𝑥 , show that     

       𝑎𝑙3 + 2𝑎𝑙𝑚2+𝑚2𝑛 = 0. 

14.  Find the condition that the line 
𝑙

𝑟
= 𝐴 𝑐𝑜𝑠𝜃 + 𝐵𝑠𝑖𝑛𝜃  may be a tangent to the     

       conic   
𝑙

𝑟
= 1 + 𝑒 𝑐𝑜𝑠𝜃. 

15.  If 𝑢 = log tan(
𝜋

4
+

𝜃

2
), prove that cosh 𝑢 = 𝑠𝑒𝑐𝜃. 

16.  Show that 𝑐𝑜𝑠ℎ−1𝑥 = log (𝑥 + √𝑥2 − 1), if 𝑥 is real. 

17.  Use De Moivre’s theorem to solve the equation 𝑥4 − 𝑥3 + 𝑥2 − 𝑥 + 1 = 0. 

18.  Find the value of x using Cramer’s rule from the following equations:   

      3𝑥 + 𝑦 + 2𝑧 = 3, 2𝑥 − 3𝑦 − 𝑧 = −3, 𝑥 + 2𝑦 + 𝑧 = 4. 

19.  Describe  all elementary transformations of a matrix  which do not change rank of a matrix.     

 20.  Find the characteristic vectors of the matrix   [
1 −2

−5  4
]  .                                                                                                                                        

                                                                                                                                     (8 x 2 = 16) 

PART C 

Answer any five questions. Each question carries 5 marks. 

 

21.  Find the locus of the point of intersection of perpendicular tangents of the ellipse 

       
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1   . 

22. Tangents are drawn to the ellipse    
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1   from points on the circle 

       𝑥2 + 𝑦2 = 𝑐2. Show that the middle point of the points of contact lie on the   

       curve  (
𝑥2

𝑎2
+

𝑦2

𝑏2
)2  = 

𝑥2+𝑦2

𝑐2
. 

23.  A circle passing through the focus of a conic whose latus rectum is 2𝑙 meets    

       the conic in four points whose distances from the focus are 𝑟1,𝑟2,𝑟3,𝑟4.  

       Prove that   
1

𝑟1
+

1

𝑟2
+

1

𝑟3
+

1

𝑟4
 = 

2

𝑙
. 



 24.  Sum to n terms and to infinity the series 

         1 + 𝑎 𝑐𝑜𝑠𝜃 + 𝑎2cos 2θ+ 𝑎3 cos 3 𝜃 + ⋯ … ….  where |𝑎|<1. 

25.  Separate into real and imaginary parts of the expression  𝑡𝑎𝑛−1(𝑥 + 𝑖𝑦). 

26.  Solve completely the system of equations :  𝑥 − 2𝑦 + 𝑧 − 𝑤 = 0,                                                                

       𝑥 + 𝑦 − 2𝑧 + 3𝑤 = 0,   4𝑥 + 𝑦 − 5𝑧 + 8𝑤 = 0,    5𝑥 − 7𝑦 + 2𝑧 − 𝑤 = 0. 

27.  Verify Cayley-Hamilton theorem for the matrix  [
2 −1 1

−1 2 −1
1 −1 2

]. 

                                                                                                                             (5 x 5 = 25) 

 

PART D 

Answer any two questions. Each question carries 12 marks. 

 

28.  (a) Prove that the tangent at the extremities of any focal chord of a parabola  

             intersect at right angles on the directrix. 

       (b) Show that the eccentric angles of the extremities of a pair of conjugate  

             diameters of an ellipse differ by a right angle. 

29.  If 𝑃𝑆𝑃′ is a focal chord of a conic, show that the angle between the tangents  

        at 𝑃 and 𝑃′ is 𝑡𝑎𝑛−1 (
2𝑒𝑠𝑖𝑛𝛼

1−𝑒2 ) , where α is the angle between the chord and  

        the major axis. 

30.  Factorise  𝑥7 − 1 into real factors. 

31.  Find non singular matrices P and Q such that PAQ is in the normal form for the  

       matrix  𝐴 =  [
1 1 2
1 2 3
0 −1 −1

]    .                                                 

                                                                                                                          (2 x 12 = 24) 

  


