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Reg. No. :

Question Paper Code : 33474

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
First Semester
Civil Engineering
MA 131 — MATHEMATICS — I

(Common to all other Branches)

(Regulation 2001)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Find the eigenvalues of 2A,if A=

QO W

1 4
2 6|
03

Find the matrix of the quadratic form x*+ y*+2” + 2xz+ 4\/§yz .

A, B,C and D are the points (~3, Z,k), (4, 1, 6), (71, -2, 73) and
(13, —4, —1). Find the value of &, if AB is parallel to CD.

Find the equation of the tangent plane at the point (1,—1,2) to the sphere
By 78 -2x+4y+67~12=0.

Find the curvature of the curve y=ctanx at x=0.

: . . a )
Find the envelopes of the family of lines y = nx+—, where m is a parameter.
m

Find % and %,ifx+y+z:logz.
)x dy
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12. (a)

(b)

Y x g dx

8 Ifu=—,v=—, fins .
x y I(u,v)

9. Solve (D-2)*y=¢>.

4
10. Solve d f:n‘)m

't

PART B — (5 x 16 = 80 marks)

11. (a) () Verify the Cayley-Hamilton theorem for and hence find A

6 -2 2
A=|-2 1 -1L
2 -1 2
-1 0 2
(ii) Diagonalise the matrix 0 1 2 by  orthoge
2. 20

transformation.

Or

Reduce the quadratic form 2%+ y*+ 2% +2xy—4yz—2xz to a canon

form by an orthogonal transformation. Also find its nature, in
signature and the rank. l

(i)  Prove that the points A(2,5,3), B(7,9,1), C(3,-6,2}, D{13,2,-2)
coplanar.

(ii) Show that the plane 2x-2y+z+12=0 touches the spl

X +y*+7° ~2x—-4y+2z=3and find the point of contact.

Or

(i) Find the length of 1’;he shortest distance between the Ii
E2 ot E i3y 5 6=0=3x-2y—z+3.
2 3 4 )

(ii) Find the centre and radius of the circle given

Ay +7t+2x—2y-4z-19=0,x+2y+2z+7=0.
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(ii}

Find the equation of the circle of curvature of the parabola

y* =12x at the point (3,6). ®
Find the evolute of the asteroid x=acos*#, y=asin’ 4. (8)
Or

Find the radius of curvature of the curve r=a(l+cosf) at -the

Vi1
int 0=2. ®)
poin 2

Show that the envelope of the circle whose centre lies on the
parabola y®=dax and which passes through its vertex is the

cissoids )12(2a+x)+x3 =0. 8

Expand x’y+3y—2 in powers of (x—1) and (y+2) using Taylor’s
expansion. ’ (8)

Find the maximum and minimum values of x> —xy+ y*—2x+y. (8)

Or

&

dx
1-22 Ji-y N1-72°

Find the volume of the greatest rectangular parallelepiped that can

If x*+y* + 7>~ 2xyz =1, show that

=0.8)

2 2 2
be inseribed in an ellipsoid 5 + 27+ 5 =1. (8)
a b
Solve (D* ~3D +2)y =™ +sinx+1. (®)
4’y
Solve by the method of variation of parameters —5-+4y=4tan2x.
dx
«8)
Or
Solve £+y=sinr; fi—y-+x=cost. 8
dr dt
d*y  dy .
Solve x° —= +x~=+ y =4sin(logx). )
KTty (log x)
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