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PART – A 
Answer all the questions                                   𝟏𝟎×𝟐=𝟐𝟎 
 

1. Write down the expansion for 𝑐𝑜𝑠5𝜃 in terms of 𝜃. 

2. If   𝑠𝑖𝑛𝜃
𝜃

= 5045
5046

  , show that 𝜃= 1°58′approximately . 

3. Prove that cosℎ2𝑥+𝑠𝑖𝑛ℎ2𝑥 =𝑐𝑜𝑠ℎ2𝑥. 

4. Find 𝐿𝑜𝑔(1−𝑖) 

5. Find the eigen values of   3 2
2 3

 . 

6. Define the characteristics equation and characteristic values of the matrix A.  

7. Write down the condition for the lines lx + my + n=0 and l1x + m1y + n1 =0 to be conjugate 

to each other. 

8. Define conjugate diameters of the ellipse. 

9. Find the asymptotes of  the hyperbola 

3𝑥2 −5𝑥𝑦−2𝑦2 +17𝑥+𝑦+14 = 0 

10. Write down the polar equation of a straight line. 

 

PART – B 
Answer any FIVE questions                                  𝟓×𝟖=𝟒𝟎 
 

11.  Express 𝑐𝑜𝑠8𝜃 in terms of  𝑠𝑖𝑛𝜃. 

12. Find 
0

tan sec 1
lim

tan sec 1

 

 

 

 
 

13. If 𝑐𝑜𝑠𝛼.𝑐𝑜𝑠ℎ𝛽= 𝑐𝑜𝑠𝜑,𝑠𝑖𝑛𝛼 𝑠𝑖𝑛ℎ𝛽 =𝑠𝑖𝑛𝜑, prove that 

𝑠𝑖𝑛𝜑= ±𝑠𝑖𝑛2𝛼 =±𝑠𝑖𝑛ℎ2𝛽. 
14. Deduce the expansion of 𝑡𝑎𝑛−1𝑥 in powers of 𝑥 from the expansion of log 𝑎+𝑖𝑏 . 

15. Find the characteristic equation of  the matrix  𝐴= 
2 2 0
2 1 1
−7 2 −3

 . 

16. Calculate 𝐴4when 𝐴= 1 3
2 4

 . 

17. Find the locus of the poles of all tangents to the parabola 𝑦2 =4𝑎𝑥 with respect to the 
parabola 𝑦2 =4𝑏𝑥. 

18. If e, e1 are the eccentricities of a hyperbola and its conjugate, show that 
2 2

1

1 1
1

e e
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PART – C 
 

Answer any TWO questions                                            𝟐×𝟐𝟎=𝟒𝟎 
 

19.  a) Prove that 𝑠𝑖𝑛6𝜃
𝑠𝑖𝑛𝜃

= 32𝑐𝑜𝑠5𝜃−32𝑐𝑜𝑠3𝜃+6𝑐𝑜𝑠𝜃 

b) Expand 𝑠𝑖𝑛3𝜃𝑐𝑜𝑠5𝜃  in a series of sines of multiples of 𝜃  (10+10) 

    20. a) If cos 𝑥+𝑖𝑦 =𝑐𝑜𝑠𝜃+𝑖𝑠𝑖𝑛𝜃, prove that 𝑐𝑜𝑠2𝑥+𝑐𝑜𝑠ℎ2𝑦= 2 

 b) Separate into real and imaginary parts𝑡𝑎𝑛−1(𝑥+𝑖𝑦).            (10+10) 

      21. Diagonalise the matrix  
2 −2 3
1 1 1
1 3 −1

 . 

22. a) A tangent of the ellipse   𝑥
2

𝑎2 +𝑦2

𝑏2 =1 whose centre is 𝐶 meets the circle 𝑥2 +𝑦2 =𝑎2 +𝑏2 at 

𝑄 and𝑄′. Prove that 𝐶𝑄 and 𝐶𝑄′ are conjugate diameters of the ellipse. 

 b) Trace the curve 10
𝑟

= 3𝑐𝑜𝑠𝜃+4𝑠𝑖𝑛𝜃+5     (10+10) 
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