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Automation Engineering/Biotechnology/Chemical Engineering/Chemical and
Electrochemical Engineering/Fashion Technology/Food Technology/Handloom &
Textile Technology/Industrial Biotechnology/Information Technology/Leather
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3 Technology/Plastic Technology/Polymer Technology/Rubber and plastics
Technology/Textile Chemistry/Textile Technology/Textile Technology (Fashion
Technology)/Textile Technology)

(Regulations 2013)
Time : Three Hours Maximum : 100 Marks
Answer ALL questions.
PART - A (10%x2=20 Marks)

1. Find the sum and product of the eigenvalues of a 3x 3 matrix A whose characteristic

“equationis )3 _7)2 4 36=0-

2. If A(# 0) is an eigenvalue of a square matrix A, then show that 3~ is an eigenvalue
of A-1
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3. Determine the convergence or divergence of the series Z nz¥+1 , using integral
n=1
test.

4. Show that an absolutely convergent series is convergent.

5. Define geometrically curvature of the curve and centre of curvature at a point.
6. Define the evolute and involute of the curves.

7. Find dw/dt whenu=x2y, x=t2and y = ¢t.

8 Ifx=u(l+v)andy=v (1 +u), find 3 (x,¥)/3(u,v).

9. Find the area bounded by the line y = x and parabola x2=y.

2

332
10. Evaluate the triple integral f”x yz dx dy dz.
121

PART - B (5x16=80 Marks)

b A O |
11. a) 1) Showthat A=|0 1 0 |satisfiesitsown characteristic equation and hence
j R

find A1, ®)
i) The eigenvectors of a 3 x 3 real symmetric matrix A corresponding to
eigenvalues 1, 3 and 3 are 10-1)T,101)Tand 010)T respectively. Find
the matrix A by an orthogonal transformation. (8)
(OR)

b) Reduce the quadratic form 6x2+ 3y2 + 322 — 4xy — 2yz + 4zx into the canonical
form by an orthogonal transformation and find the index, signature and nature

of the quadratic form. (16)
2 3 4
: A L OX X X X
12. a) 1) Examine the character of the series —— — 7+ e 7t.....toe
: I+x 1+x" 1+x° 1+x
where 0 <x <1. 3)

= / 2
1) Test for the convergence of the series Z( (n" +1)- “), using comparison
n=1
test. 6))
(OR)
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b) i) Find the interval of convergence of the series
o Ul et ALE

E . e R SR ®)
o 1n—1

ii) Test whether the series z —;n—.‘ is conditionally convergent or absolutely
n=1 i

convergent. (®)
13. a) i) Find the radius of the curvature at (a, 0) on the curve xy2= a3 —x3. (8)
ii) Find the evolute of the parabola x2 = 4ay. (8)
(OR)
b) i) Find the equation of the circle of curvature of the parabola y2=12x at the
point (3, 6). (10)
ii) Find the envelope of the family of straight lines given by
X cos O+ y SinQl = a sec O, where ¢ is the parameter. (6)
14. a) i) Examine the function £ (x, y) =x3 y2 (12 — x —y) for extreme values. 8)
i) Expand sin (xy) in powers of (x—1) and (y— (1 /2)) up to second degree terms
by using Taylor’s series. ®
(OR)
b) i) Ifz=f(x,y), wherex= e cos v and y = e sin v, then show that
o5 y 92 I 2 8
v Yo oy ®
ii) The temperature T at any point (x, y, z) in a space is T = 400 xyz2. Find the
highest temperature on the surface of the unit sphere x2 + y2 +2z2=1. (8)
12-x .
15. a) i) Evaluate integral j Ixy dy dxby changing the order of integration. (8)
0,2
ii) Find, by using triple integrals, the volume of the tetrahedron bounded by
theplanesx=0,y=0,z=Oandx+y+z=a. ®)
(OR)

b) i) Evaluate ”r3 dr do over the area bounded between the circles r =2 cos 6
andr=4cos 9. 8

1
ii) Evaluate Hj 535 7 dxdy dz, where V is the volume of the sphere
v X +y +2

x2 + y2 + 22 = a% by changing to spherical polar coordinates. (8)
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