Question Paper Code : 11483

B.E./B.Tech. DEGREE EXAMINATION, JANUARY 2013.

First Semester
(Common to all Branches)
MA 2111/MA 12/080030001 — MATHEMATICS —1
(Regulation 2008/2010)

Time : Three hours Maximum : 100 marks
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Answer ALL questions.

PART A — (10 % 2 = 20 marks)

Find the symmetric matrix A, whose eigenvalues are 1 and 3 with

corresponding eigenvectors ( 11] and [ﬂ

Write down the guadratic form corresponding to the matrix
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Find the equation of the sphere whose centre is (1, 2, —1) and which touches
the plane 2x - y + 2+ 3=10.

Find the radius of curvature of the curve x* + y* —4x +2y -8 =0.

Find the equation of the right circular eylinder whose axis is z-axis and radius
is'a’.

Find the envelope of the lines xcosec# - ycot@ =a, € being the parameter.
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Find the equation of the eylinder whose generators are parallel to

-;l = i?) and whose guiding curve is the ellipse 3x* + y* =3,
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Find the envelope of the straight lines ;+% =1 where

parameters are related by the equation a* + b° = ¢*. (8)

Find the radius of curvature at any point of the cyeloid

x=a(f +=sind) and y = afl —cosd). (8)
Oy

Find the radius of curvature and centre of curvature of the parabola
+* = 4ax at the point ¢. Also find the equation of the evolute. (10)

Find the envelope of the'uimléc drawn upon the radius vectors of

2y
the ellipse —- + B—z- =1 as diameter. (6)
0
Ifu=e" showthatgz—- ﬁ=l (@'T+ g-liz (8)
g a & u|\dx o) |
Test for the maxima and minima of the function
f(x,5) = 2y (6-x-3). (8)
Or

If F is a function of x and y and if x = ¢"sinv, y =e¢" cosv,

& P 3
prove that ?F + ‘ZF c”“l:z“F ZLF] (8)

If x* + y* + 2* = r*, show that the maximum value of yz + 2x + xy
2

is * and the minimum value is — % (8)

3 11483







