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Answer ALL questions. :

PART.A — (10 x 2 = 20 marks)

3 00
Find the sum of the Eigen values of the inverse of the matrix A=8 4 0].
! o 6 2 65
_3 -1 1
Find the characteristic equation of the matrix {-1 5 -1]|.
l1 -1 3

If cosa,cos B,cosy are the direction cosines of any ‘line prove that

sina +sin? f+sin’y =2.
Find the centre and radius of the sphere x* + y*> + 22 +6x —2y+42+5=0.

Find the radius of curvature of the parabola x? = 4ay at x = 2a.

If the centre of curvature. of a curve at a variable point '6'is

(a 1og(cot g—),—-,—g-g-)ﬁnd the evolute. * y

sin

L]
State Euler’s theorem for homogeneous functions.
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11.

12,

ou Ou oOou dy

If u = f(x,y) then prove that —=—+—

dx 0Ox Oy dx”

Find the particular integral of (D? - 2D) y =e* cosx.

Solve (D? ~2D+1f y =0
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" PART B — (5 x 16 = 80 marks)

Find all the Eigen values and Eigen Vectors of the matrix

2 -2 2
A=|1 1 1

i3 -1

2 2 -7
Dia‘g‘onélise _ the matrixd=12 1 2 by - similarity -
' 01 -3
transformation. ful
Or . ' : -

1

3=
" Find the inverse of the matrix ‘A =|4 "2 3| by using Cayley
2 1

1

1

Hamilton theorem

‘Obtam an orthogonal transformation, which will transform the

quadratlc form 2x2 +6x2 +2x3 + 8x,x; into a canomcal form.

Find the équation of the image of -x;l = ;3 & z;;- g in thé plane
2% —y+2+3=0. | ‘. ' (8)I
Find the 1ength of the shortest distance betim;,en the pair lines
x—1=y.—'2=z—3 and x+1 _y__z_l_ | ’ (8)'
1 -2z 8 . 2 -1 3

Or - . e o) ' /

Fmd the equation  of tangént plane of the sphere
22+t 422 —4x-2y—-62+5=0 wh1ch are parallel to the plane
x+4y+ 82=0. Fmd also the1r pomt of contract 8)

Pind the equatmn of the cone whose vertex is (1, 2,3) and guiding
curve is the circle x% + 3% +2° —4x+y+z=1. )
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Find the radius of curvature at ‘¢ on x = e’ cost, y = e’ sint. (8)

Find the evolute of the parabola y2 =4ax . - 8)

‘Or

. Find the circle of curvature fdr the curve y=3x>+2x*> -3 at the

point (0,-3). . : e

Find the envelope of £+% =1, where the parameters a;b are
a =
related by a?+b% =c?, where _c‘- is known. 8

Verify the Euler’s theorem for w=e* 7" ' (8)

Find the maximum and minimum values of sin x sin y sin(x + y). (8)

. Or

If z= f(x, yj , where x=u®-v?,y=2uv,” prove that

2 : A2 2 18 .
e R ) L] e

\ou®  ovt ) ox° Oy : :

. Expand x* +x%y% - y‘{ as a Taylor series expansion about the point
(L1) upto third order terms. : " (8
" Using method of variation of parameters solve the following
differential equation y"-2y'+y=xe*. = - ' (8)
Solve [(x +1¥D* +(x+1)D + lly =(x+1)*log(x +1). : ®

' Or '

1

Solve "the system of diffe'réntial : '.equa.tions % +5%— 2y=t;

‘%+23_c+y=0. . ' ' ®
2 ' ' .
Solve x* %‘i—’ - x% i y= xz sin(log'x). ®
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