E 2450 (Pages : 4) Reg. No

Name
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Part A

Answer all guestions.
Each question carries 1 mark.

b
X
L. Write the equation of the tangent at o on the hyperbola —5 - 221,

b*

3]

Define polar of a point with respect to a conic.
3. Define a conjugate hyperbola.
4. Write the general equation of a straight line in polar co-ordinates.

5. Write the polar equation of a circle when the pole is on its circumference and the diameter through
it is taken as the initial line,

6. Show that cosh 2x = cosh®x + sinh?® x.
7. Express tanh x in terms of ¢*.
8. What is a singular matrix 7
9. State Cayley-Hamilton Theorem.
10. Define rank of a matrix,
(10 % 1= 10)
Part B

Answer any eight questions.
Eoch gquestion earries 2 marks.

11. If the tangents to y® = 4 ax at t, and ¢, meet at (h, k), prove that —:1 & =ﬁ+& =a.
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Find the condition that the linesix + my + n =0and I'c 4 m'c + 2’ = 0 to be conjugate with respect

=]

2
e ey
==1,

to
b

EM|H

2 2
LI

Find the angle between the asymptotes of the hyperbola — W =
a

Find the condition that the straight hine Lo cos B + b =in 0 may touch the eirele r = d cos 0
r

l
Find the equation of the tangent at a point on the conic == 1+ecos8  whose vectonal angle 15 a.

tanh x + tanh ¥

tamh = "
Show that e+ S Dl Gk

If tan §/2 = tanh w/2, show that sinh u = tang.
Prove that fﬂgll—ihélngg +i(3n/4)

Prove that cos 40 =cos* 0 - 6sin° 6 cos® 8 1 sin’ 8.

How can one reduce a matrix in Echelon form.

_112]

Find the characteristic polynomial of the matrix z ; i_i

Show that the eigen values of a skew-Hermitian matrix are either zero or purely imaginary.
(= 2= 16)
Part C

Answer any six gquestions.
Each question carries 4 marks.

Prove that three normals can be drawn to a parabola from any point in its plane and that the sum
of the ordinates of the feet of the normals is zero,

Find the locus of the poles of all tangents of the parabola y% = 4 ax with respect to the parabola
y* =4 bx.
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25. Derve the equation of a rectangular hyperbola referred to its asymptotes as axes of co-ordinates.

2 1 1
26. PSP!isa focal chord of a conic, focus 5 and Sk is the semi latus rectum. Prove that o “op * oo
5L SP sp
el M _csin®  Psind0 ¢ sin 50
27. Show thatl the sum ol the infinite series IR 51 Foassens
= gin (¢ sin @) cosh (¢ cos B).
98. Resolve x®—1 into real factors.
8 1. %25
29, By reducing to the normal form find the rank of [ o
1 9 4 3
1 2 3 4
. . . - & g Joit
30. Obtain the row equivalent canonieal matrix of o
1 3
21. Vernify Cayley-Hamilton theorem for the matrix 2 .
(6 x4 =724)

Part D

Answer any two guestions.
Each question carries 15 marks,

32. (a) Show that the locus of mid-points of chords of parabola which substande a right angle at the
vertex is another parabola of half the latus rectum of the original parabola.

(b) Show that any tangent to a hyperbola cuts-off from the asymptotes a triangle of constant
area.

33. (a) Derive the polar equation of a conic .

!
(b) Find the equation of the polar of any point (#;, 8;) with respect to the conic —=1+ecos 6.
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34, (a)

(b}

35. {a)

(b)

Sum the series cosh o —%msh 2o+ %msh HE e B
Factorize ' — 1 into real factors,

1 1 2"
Using Cayley-Hamilton theorem show that A® - 6A% + 11A — 61 =0, where A ={ 0 2 2
-1 1 3

and henece, find A L,

Solve the gystem of equations :

Sr+3y+dz=48
2x+6y—-3z=18
8x— 3y +2z=21.

(2 = 15 = 30)




