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B.E./B.TECH. DEGREE EXAMINATIONS, NOV/DEC—2011
REGULATIONS 2008
FIRST SEMESTER
MA 12 - MATHEMATICS -1
(Common to All B.E./B.Tech.)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. PFind the sum of squares of the Eigen values of

1
A=|8
6

(SRS

0
(128
3
2. Convert the quadiatic form to matrix form 2xy +2yz+22x.

3. Prove that the two spheres ¥ +y? +28 —2x—4y—4z=0and
x? + 37 +2° +10x~2z +10 = Otouch each other.

4. Find the tangent plane at (1,2,0) to
¥ +y? 4z +8x—12y—162-24=0

5. Pind the radius of curvature of y = 2a

6. Tind the envelope of xcosd + ysinf =1

7. If z=e"" f(ax —by)show that p o “2abz.
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11.
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i x=rcos@,y=rsing find %

!‘z 2 2
Evaluate [ J“‘(x + " )dyex
! X
Change the order of integration, J. I S x, y)avdx
o

PART—B(5x16=80 marks)

(@ () Using Cayley-Hamilton theorem find the inverse (8)

7 2 -2
of| -6 ~1' 2
6 2 -1
. . L . -1 3 ®)
(ii) Diagonalise the matrix 4 = 3 4

Or

®) Reduce x*+5y?+ 2% + 2xy +62x+2yz into a canonical (16)

form by an orthogonal reduction. Also find the nature
of the quadratic form.

(@ () Find the equation of the sphere that passes (8)
through the circle
x4y 42 +6x+4y~Tz+1=0,x+ y+z=5and

passes through (-2,1,0).
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Find the equation of the right circular cylinder of
radius 2  whose axis is the line

ol p.273
2 7 2
Or
Find the equation of the sphere that passes
through the circle
X4y 428 4 243y +2-2=0,2x—y-3z-1=0
and cuts orthogonally the

spherex” + y* + 2> —3x+y-2=0.

Find the equation of the cone where vertex is at
(0,0,0) and the guiding curve is
X+ Y + 274 4x+2y—62+5=0and
2x+y+2z+45=0.

Prove that for the curve y=4sinx—sin2xthe
. . 7. N
radius of curvature at x = 5 is numerically equal

545
0 .
4

t

Find the evolute of x* =4ayby considering it as
the envelope of the normals.

Or
Show that the radius of curvature of

x=a(@+sind),y = a(l1-cosB)is 4acos§
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b* where m

Find the envelope of y=mx+ «/a
is the parameter.

Find E:{fuif u=sin(x* + y?)where @’x +b*y’ =c’
fx

Expand f(x,y)=ecosy at (1, %) as a Taylors
series up to second degree.
Or

A rectangular-box, open at the top is to have a
given capacity. Find the dimensions of the box
requiring least material for its construction.

Locate the stationary point of X’y (12—-x—y)and
determine their nature.

Show that [[ [ [ dsdyeix = 5%

Find the area of the cirdle x’+y’ =16by double
integration.
Or

R
Evaluate J !F ———dydxby changing to
Jt+y

polar co-ordinates.

Find the volume bounded by the cylinder
x?+y” =4 and thes plane y+z=4and z=0.
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