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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Firgt Semester
MA 1101 — MATHEMATICS — I
Common to all Branches

(Regulation 2004)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
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Find the rank of the matrix

Write down the symmetrical matrix associated with the quadratic form
X 42y 4322 +14xy+3dyz + 44xx .

A line makes angle 30" and 60° with the x and y axis. What is the angle
made by the line with the z—axis?

What is the condition so that the apheres x*+y* +2° +2x+4y+2z+1=0 and
3 +9* +2° +ax+by+cz+d =0 cut orthogonally?

Find the envelope of the family of straight lines y=mx+i, where ais the
m

parameter.
State two properties of evolute.

du

If u=(x-y)* +(y-2)* +(z—x)*, show that §+ ? =0.
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I x=u(l-v) and y=uv, find ———~

a(u,v)
"3(xy)

Find the complementary function of y™+4y'=2x.

Find the particular integral of y™+y=x+16x.

(8)

®)

(@)
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PART B — (5 x 16 = 80 marks)

113y

@ Find the eigenvalues and eigenvectors of the matrix [1 5 1. (10)
311

- . . (1 2

{ii) Verify Cayley-Hamilton theorem for the matrix 2 1) ()]

Or

Reduce the quadratic form 2x+3)* +5z° +4xy to its canonical form
through an orthogonal transformation. (16)

(i) Prove that the four points A2, 5,3),b(7,9,]), C(3,~6,2) and
D(13,-2,2) are co-planar. ®)

(ii) Find the equntioﬂ of the plane that contains the parallel lines
x~1_y-2 z-3 x=3 _y+2 _z+3

= = d = = . 8)

172 3™ T ®

Or

(i) Find the foot, the length and the eqmﬁon of the perpendicular
drawn from the point (1,0,-3) ro theline >—<=2"=2"" (8

(i) Find the equation of the sphere which passes through the points
(0,0,0), (0,1,-1),(~1,2,0) and (1,2,3) @®
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Find the centre of curvature of the curve x= 2cost+c052t

y=2sint+sin2s at t—’y ®
Find the evolute of the hyperbola x* - y* =1. ()
Or
2 2 .
Find the envelope of the ellipse 7+{7 =1 where @ +6°=1. (8)

Find the equation of the -circle of curvature of the parabola
¥ =4axat (3,6). ®

Expand tan” [iJ in the neighborhood of (1,1) up to third degree
terms, g . ®
If V=f(x,y) x=e" sinu, y=e"cosu, show that

a‘V a’ (s )[B’V iid ]

2
4 ®
Or
Test for the maxima or minima of .the function
fxy)=x +y* -12x=3y+20. ®
Tn(l+ax), 1 2% 4
Prove that =—In(l+a*® fan a. ®
vothat, [ =g Infl ot
Solve y"+5y'+4y=e®sin2x+e** . ®)
Inx) a3
Solve x’y"—xy’+y=[—x-) +x? . 8
Or
Solve y'-3y'+2y=e*+x+1. 8
2
Solve %+16_y=cosecx. . [¢))
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