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B.E/B. lech. DEGREE EXAMINATION, JANUARY 2006,
First Semester
(Common to ALL branches of Engineering and Technology)
MA 1101 — MATHEMATICS — I
(Regulation 2004)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1 2 3
1. What is therank of A={—-1 -2 =319
2 4 6

2. If A is an orthogonal matrix prove that [A|=+1.
3. Prove, by direction ratios, the points (1, 2, 3); (4, 0, 4); (=2, 4, 2) are collinear.

4, Write down the equation of the sphere whose diameter is the line joining
(1,1, 1) and (-1,-1,-1).

5. What is the curvature of x* + y* —4x— 6y+10=0 at any point on it?

6.  Find the envelope of the family of straight lines y=mxt+m* -1, where m is

the parameter.
7. Ifu=e'yz” find du.

a(r, 0)

8. If x=rcosf, y=rsin0 find

o(x,y)




I {
du  di o

[t A+ o

At dr

Find particular integral of V2 VS y = ¢ ' cos2x.

PART B — (hx16= 30 marks)

Find the evolute of the rectangular hyperbola xy = ¢ (10)

Find the radius of curvature at ‘Y on X = el cost, VT el sint. (6)

Find the particular integral of y'+7y-8y = ¢" by the method of

variation of parameters. (10)
Solve 1 Y2y -y = XCOSX. (6)
Or

Solve : x° ))"—2)6)"—4)) =x". (6)
Solve :

Ix

%ll +2x-3y=1

dt (10)

) )
Y _ayy2y=e’
dt

Expand f(x,y):sin(xy) in powers of (x—1) and (y~72/2) upto

second degree terms. (8)
Giy T =x —xy+ y', x= pCcos@, ¥ = psing find E}—T— _BI_ (4)
op 0¢
. a7y 2 0%y .
Gi) I y= f(x+at)+ g(x—at), show that —é?— =a T where a 18
e
constant. (4)

Or
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14.

15.

(b)

(a)

(b)

(a)

(1)

(i1)

(1)

(ii)

(1)

(i1)

1)

(i1)

_ T siny .
Evaluate J(z “ ——dx, where ¢ > () and  hence show that
o X
T oosiny s /
f(’ Ce ey s (6)
X

0

Find the shortest distance from the origing to  the i
x7 + 8y +7y" =225, (1)

Show that the lines

X+3  y+5 7-7 X+ v+l z+1
= = and =
2 3 -3 4 5 ~1
are co-planar and find the equation of the planc contai g them.

(10)

Find the equation of the plane through the point (-1, 3, 2) and
perpendicular to the planes (6)

X+2y+2z=5 and 3x+3y+27=8.
Or

Find the centre, radius and area of the circle in which the
sphere x* +y? 472 {2y 2y-4z-19=0 is cut by the plane
X+2y+2z47=0. (8)

Find the two tangent planes to the sphere
Xy e A 2y=6z+5=0, which are parallel to the plane
2x+2y=7z. Find their points of contact, (8)

1 2
If A:[% 4J find A™ and A° using Cayley-Hamilton theorem. (6)

6 -2 2
Diagonalize A=-2 3 _j by an orthogonal transformation.
2 -1 3
(10)
Or
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P00
W A= 0L then show that A" S AT AT T oy e using

010

Cayley-Hamilton theorem.

(i Reduce the quadratic form ¢ = D, 2N 2 o canonienl

form using orthogonal transformation. (1)
%
1
|
i
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o
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