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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017.
First Semester
Civil Engineering
MA 6151 — MATHEMATICS — I
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Technology/Polymer Technology/Rubber and Plastics Technology/Textile
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(Regulations 2013)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

8 -6 2] :
1. Two eigenvalues of the matrix A={-6 7 —4/| are 3 and 0. What is the
25 -4 3

third eigenvalue? What is the product of the eigenvalues of A?

(a 4
1 b

2. Find the constants a and b such that the matrix

]hasSand—Zasits

eigenvalues.
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12. (a) () Test the convergence and absolute con\;ergence of the series. (8)
SRt
Jerd o lErl deal ey
(ii) Test for convergence of the series Z cozs 2 8)
mont+l
Or
(b) (1) Test the series Z(w/ e +l— n) : (8)
=]
(1) Test the convergence of the sum
1 2 4
13°835 57 79 )
x5 i |
13. (a) () Find the evolute of the ellipse —2+-};2-=1, considering it as the |
A a : |
envelope of its normals. (8)
(i) Find the envelope of f-;-%:-—1, where a and b are connected by
a
a®+b% =¢?, ¢ being a constant. 8)
Or
(b) (1) Prove that the radius of curvature at any 'point of the cycloid
x=a(@+sinf), y=a(l -cosé) is4acosg. (8) |
|
(i) Find the circle of curvature at (3,4) on xy=12. (8) |
14. (@) (i) A rectangular box open at the top, is to have a volume of 32 cc. Find
the dimensions of the box, that requires the least material for its
construction. (8)
(i) Find the minimum values of x°yz® subject to the condition
2x+y+3z=a. (6))
Or
(b) (@) Obtain the Taylor series of x* + y* + xy* at (1,2). ®)
(1)) If u=cos™ [——xi} , then prove that x%;i+ y% = _—lcotu 5 (8)
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