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B.E./B.Tech. DEGREE EXAMINATIONS,
JANUARY 2011.
FIRST SEMESTER
CIVIL ENGINEERING
MA 12 — MATHEMATICS - I
(Common to all branches)
(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A -- (10 x 2 = 20 marks)

1. Find the sum and product of the eigen values of
31 4

0 2 8|
005

2. Show that axf-2bx,x,+cx; is positive-definite if and
only if @ >0 and ae>b?.

3.  Find the radius of the sphere having the points (2,~3,4)
and (-1,5,7) as the ends of a diameter.
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Find the equation of the circular cone whose vertex at the
origin with z-axis as its axis and the semi vertical angle

equalto a.

What is the radius of curvature of the curve xt+y'=2at

the point (1,1)?

Define envelope of a family of curves.

5 . o eyt
Prove that xu, + yu, = =tanu if u = sin '[ LA )

2 Jx+ ﬁ
Find thé minimum point of f(x,y) = x* +y* +6x +12.
11 4
Evaluate Ijsin(y‘)dydr,.
0x

3
Evaluate “’(:ﬁ- ¥+ 2)dzdydx.
0o

ot




[image: image3.png]11

12.

(a)

®)

@)

PART B — (5 x 16 = 80 marks)

(i) Verify Cayley-Hamilton theorem for the
211

Matrix A and find its inverse A=(0 1 0[.(8)
112

(i) Find the eigen values and eigen vectors of the

11 3
matrix 1 5 1} ®)
311
Or
Reduce the quadratic form

5y + 265 + 1025 + 6,5, + 4x,%, + 14x300, to 2
canonical form by brthogonal reduction. Find also a
set of non-zero values x,,%,%; which will make the
Q. F zero. (16)

() Find the equation of the circular cylinder
having for its base the circle x*+y* +2° =9,
x-y+z=3. 8)

(ii) Find the equation of the cone whose vertex is

at the origin and guiding curve is
¥ 2 2

'?+ZT+1,x+y+z=l. 8)

Or
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Find the equation of the sphere described on
the line joining the points  (2,-1,4) and
(-2,2,-2) as diameter. Find also the area of the
circle in which the sphere is cut by the plane
2x+2y-2=3. (10;

Find the equation of the sphere having the
circle a2+ 32 22+ 10y -4z -8=0x+y+2 =3
as a great circle. 6)

Find the evolute of the byperbola.

1. N ) 3]

Deter@in@ the circle of curvature of the folium
x*+y° =3axy at the point P(3a/2,3a/2). ®)

Or
Determine the envelope of the two parameter
family‘ of parabolas LA % =1, where the
a

two parameters a and b are connected by the
yelation a +b=r wherz is a given constart &)

Prove that the radius of curvature of any point
of the asteroid x*®+ y¥8 = g%, is three times

the length of the perpendicular from the origin
to the tangent at that point. (8

1 (k398
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(i)

Find the maximum value of x"y"z? \when

X+y+z=q. 8)

Use Taylor's theorem to expand
foy) =2 +xy+9? in powers of (x-1) and

»-2). ®)
Or -
Buy | _ = alt o2
Calculate .5 xf u = 2axy,v = a(x? - y2)
where x — 708, y=rsing. 8)
. ‘dy/‘ § R
Find =%’ when ¥" =sinx. 8)
dx

Evaluate ﬂ > x:y +dxdy over the portion
x“+y% 4 g

of the first quadrant lying inside the circle

PRy ®

Caleulate the volume of the solid bounded by
the planes x =0,y=0x+y+z=1and z2=0.(8)

Or

;
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®» ® Change the order of integration in S !xy dxdy
0y
and then evaluate it. (8)
L fasH Jao o)
®

j vz dx dy dz.
o

[() Evaluate I
> °
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