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PART A

Answer all questions. Each question carries 1 mark

Find the directrix of the parabola (y + 3)?= 2(x + 2).
Define orthoptic locus of a conic.
Write the equation of the polar of (x;,y;) with respect to the parabola y? = 4ax.
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Write the equation of the asymptotes of the hyperbola z_z - % =1.

Write the polar equation of a circle whose centre is (¢, @) and radius a.
Separate sin(a — if) into real and imaginary parts.
Write Gregory’s series.

O N Uk W

State De Moivre’s theorem.
3 1 4
9. Find the eigen values of the matrix A = [0 2 O] .
0 0 5
10. Find two matrices of order 2 such that rank of Ais 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-3y? + x + 4y = 0.
12. Find the locus of the poles of chords of a parabola subtending a right angle at

the vertex.



13. Iflx + my + n = 0 is a normal to the parabola y? = 4ax , show that
al® + 2alm?+m?n = 0.

14. Find the condition that the line £ = A cosO + Bsinf may be a tangent to the
conic £ =1+ ecosf.
15. Ifu = log tan(% + g), prove that cosh u = sec.

16. Show that cosh™x = log(x + Vx2 — 1), if x is real.
17. Use De Moivre’s theorem to solve the equation x* — x3 + x> —x +1 = 0.
18. Find the value of x using Cramer’s rule from the following equations:
3x+y+2z=32x—-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 [_15 _42] .
(8x 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
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X
22. Tangents are drawn to the ellipse = + 21—2 = 1 from points on the circle

x% + y? = 2. Show that the middle point of the points of contact lie on the

2 2 2 2

X yeNy _ x°+y

curve (=+=)" =——
(aZ bZ) C2

23. Acircle passing through the focus of a conic whose latus rectum is 2] meets

the conic in four points whose distances from the focus are r,7,,73,75.

1 1 1 1 2
Prove that —4+—+ —+ —=-—,
r 1 r3 Ty l



24. Sum to n terms and to infinity the series
1+ a cosO + a?cos 26+ a3cos360 + - ....... where |a|<1.
25. Separate into real and imaginary parts of the expression tan™(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.

2 -1 1
27. Verify Cayley-Hamilton theorem for the matrix [—1 2 —1].
1 -1 2
(5x5 = 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

2esina

at P and P'is tan™! (?) , Where a is the angle between the chord and

the major axis.
30. Factorise x” — 1 into real factors.
31. Find non singular matrices P and Q such that PAQ is in the normal form for the

1 1 2
1 2 3

0 -1 -1

matrix A =

(2 x 12 = 24)



