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REGULATIONS 2008
FIRST SEMESTER
MA 12 - MATHEMATICS
CIVIL ENGINEERING
(Common to all B.E/B Tech.)

Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART—A(10x2=20 marks)

Prove that x? + 2y? + 327 + 2xy + 2yz — 2zx is indefinite.
i ; a1l 1
Find the eigen values ofA—[3 B _1]

Show that the spheres x2 + 3> +z% + 6y +2z+8=0 and
x2 +y? +z% + 6x + 8y + 4z = 0 intersect at right angles.

If % =§=f a generator of the cone x? +y% —z? = 0 find
the value of ¥. ‘

/
Find the radius of curvature of x? + y2 + 4x — 12y + 4 =0

Find the envelope of the straight line ty — x = at? where t
is the parameter.

Find the stationary points of the function
z=x%y2(12-x—¥).

_1x%4y? L L@
Ifu = tan 1 222 fing &
xty ax
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Evaluate f; f; " rdrdg

Show that faz ]13 flz xy*z dydx = 26

(a)
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PART—B (5x16=80 marks)

Diagonalise the matrix and hence find A*

3 -1 1
A= [—1 5 -1
1 -1 3

Or

2 =3 1

@) Show, that matrix A=|3 1 3 ]
! -5 2 =

satisfies the equation A (A-5) (A+2D) =0.

(ii) Find the Eigen values and Eigen vectors
- 2 2

=7
ofA=12 1 2
01 -
@i Find the equation of the circular cylinder
having for its base the circle
x2+y?+2z8 =9, x—y+z=3and passes
through (-2,1,0).

(i) Find the equation of the tangent plane to
the sphere
x2 +y% + 22 + 22 — 4y + 62— 7 = 0, which
passes through the line
6x—-3y—23=0=3z+2
2
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Or

(@) Find the center and radius of the circle

(i)) Find the equation of the sphere passing
through the point (0 0,0), (1,0,0), (0,1,0)
and (0,0,1).

Find the equationﬁf the cfrcle of curvature of
= 12x at (3,6)-

Or
(1) Find the evolutes of the ellipse.

(i} Find the ehvelope of f +% =1 where the

_parameters a, b are related by ab = c?
“ where ¢ is known.

HORN! U= sint [m] show  that

[xB+y Bzt

A qu | du
x;;fy-g;+zg+ 3tanu = 0.

(i) Expand x’y+3y—2at(1,—2) using
Taylor’s theorem.

Or
@ Ifx= acasha cosB,y = asinha.sinf show
y) _a? _
that ek [coshZa cos2f]

8x+4y—82—45=0=x+2y+2z~3
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Find three positive numbers such that
the sum is a constant and their product is
maximum.

By changing the order of integration

evaluate f; “ j',ém xy dydx

E

Using double integration find the area of
the parallelogram whose vertices are
A(1,0), BG,1), C(22), DO,1).

Or

Transform the integration [ [ dxdy to
polar co-ordinates.

Show that

s v 4 b 2
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