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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
First Semester
MA 131 — MATHEMATICS — I
Common to all Branches (except Marine Engineering)
(Regul_ation 2001)
Time : Three_houi's = Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks) -

2 anils et
1. Find the sum and product of the eigenvalues of the matrix A48 8 1
: el (6

‘ 5 3
2.  Verify Cayley-Hamilton theorem for A = (1 3) '

3.  Find the angle between the planes 2 — y+2z+7=0and x+y+2z-11=0.

4. Show that the line % 5 N e is parallel to the plane

2x+2y+2+6=0.
5.  Find the envelope of the family of lines y =mx + 2 , where m is a parameter.
m

6. Find the radius of curvature of the curve xy =c?.

ou ou ou
(AR e e -y, y—2,z2-x),find —+—+—.
u=flx-y, y-z2,2 x), fin
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Find ill—l:,ifuzx3 +y%, x=acosf and y =bsinf.

Solve (D2 + 4)y =0k

Find the particular integral of (D -3) y=xe™*.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

(i)  Using Cayley-Hamilton theorem, find the inverse of A where

e e
e st g | (8)
g8 =
: | Skig
(i1) Find the eigenvalues and eigenvectors of the matrix A=|1 5 1
< Tl o |

Or

Find an orthogonal transformation which reduces the quadratic form

2xy + 2yz + 2xz to a canonical form. . : (16)

(i) Find the equation of the plane through the point (-1,1, -4) and
perpendicular to the planes 2x —y-z=2 and x +y-3z+1=0. (8)

(i) Find the equation of the spherek having the circle

22 +y? 422 +10y-42-8=0; x +y+2z =3 as a great circle. (8)
Or
(i) Show that the lines = s Le s ke ae g So e e
5 -2 -6 4 -3 -7
are coplanar. Find their point of intersection and the equation of
the plane in which they lie. (8)

(ii) Find the centre and the radius of the circle given as the cross
section when the sphere e SR ST (T 4z -19 =0 is cut by
- the plane x +2y +2z2+7 =0. ; (8)
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(ii)
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(1)
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i)

(ii)

(1)

W

@

(i1)

Find the centre of curvature at @ :g on the curve

x =2cost +cos2t, y=2sint +sin2¢. ; (8)
Find the evolute of the astroid x =acos® 8, y =asin® . (8)
Or

'Find the envelope of the straight lines £+% =1, where a and b
a

are parameters that are connected by the relation a +b =1. (8)
Find the radius of curvature at the point (1, 0) on the curve

x =e' cost and y=¢' sint. (8)

I = 7v) where u =x? — y?, v = 2xy, then show that

2 xx +zyy=4(x2+y2)(zuu +zvv)' ’ (8)
Obtain the Taylor series expansion upto third degrée of e* cosy
around (1, %) : (8)

Or

Discuss the maxima and minima of f(x, y)=x’y?(1-x — y). (8)

A rectangular box, open at the top, is having a volume of 32c.c.
Find the dimensions of the box, that requires the least material for

its construction. (8)
2
Solve —C—l—l+4 dy +4y A s o (8)
dx?® dx
i .
Solve —=-+y =secx by the method of variation of parameters. (8)

: Or
Solve (D2 —l)y =x2 +e > sin3x. v (8)
Solve %+5xk—2y=t; %+2x+y‘=0. (8)
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