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PART A — (10 x 2 = 20 marks)

1 3 |1
1. (If one of the eigenvalues of the matrix (2 -2 -6/ is "2 and the matrix is
8 1 =06

singular, find the other two eigenvalues.

9. Test the nature of the quadratic form 2x} +6xj +2x3 + 8x,%;3 -



3.  Discuss the convergence of the series Z('—l)”'1 }
—

4.  Define conditionally convergent series.
5.  Find the radius of curvature of y=1log sinx at x =% .

6.. Define envelope of a family of curves.

7. Hu=f(x-y,y-2 2-x), F1nd§ﬁ+a—u —a—'i
0x 0Oy 0z
8. Ifu=2%2%,,-2 fing &9
o(x, y)

o[
olx

9. Evaluate I Ism(¢ + 6?) dédg.

10. Change the order of integration in J. J. f(x, y)dxdy.
0x

PART B — (56 x 16 = 80 marks)

1 1 3
11. (@ (@) Find the eigenvalues and eigenvectors of the matrix A={1 &5 1].
3 1 1
8
IS 2k )
(ii) Verify if the matrix A=|2 -1 0 | satisfies its own characteristic
0 0 -1
equation. If so, find A2, (8)

Or
() Reduce the quadratic form 3x? +2x3 +3x2 — 2x,%, — 2x,%; to the canonical

form by means of an orthogonal transformation. Hence find the rank,
" index, signature and nature of the quadratic form. (16)
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(a)

(b)

(a)

(b)

(i1)

@)

(i1)

(@)
(i)

@
(i)
(@)
(i)
@.

(i1)

Examine the convergence of the series Z_Vn""lp—w/; g s
n=1 n
comparison test. : )

Examine the convergence of the series’

1—i—i+i+‘i—i—i+—---.; by Leibnitz’s test. (8)

Or
Discuss the convergence of the series
2} + 1 o L 3+---.,....b...; for x>0. (10)
1+x 1+2x° 1+3x

Test the convergence of Z

by integral test. (6)
—nlogn, o :

Find the equation of the circle of curvature at (c, ¢) on xy= c2. (8)

Find the envelope of a system of concentric ellipses with their axes
along the co-ordinate axes and of constant area. (8)

3

Or

Find the radius of ecurvature of the following :

x=a(6’+sin65);.’y=a(1—cos6’). : (6)

Find the Evolute of the tractrix x=a (cose +J.0g _tah(%));

y=asin@, treating it as the envelope of its nvorm'.als‘. (10)

Examine if the following functions are functionally dependent. If

. they are, find also the functional relationship;

u=x+y+zv=x>+y +2 w=xy+yz+ax. (45
Examine for extreme values : x® + y® —12x-3y+20. | (12)
Or

Expand sin(xy) as a Taylor’s series in powers of (x-1) and

e e

If z=f(x, y), where x =ucosa -vsina and y=sina +vcosa , show

2 2 2 V2
thata§+af‘=.ajaj. 8)
ox @8y* odu” ov
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15.

(a)

(b)

@ -

(i)

(i)

Find the area between y? =4x and 2x-3y+4=0. (6)

1v2-x?
Change the order of integration in I I —,—Jf——dx dy and then
2, 2
0 =x X" +yo
evaluate it. : (10)

Or

Find the volume of the tetrahedron in the ﬁrst octant bounded by
o

<

the coordinate planes and the plane X+ —5 + E =1. (6)

Evaluate ” —y dxdy over the positive quadrant of the
1+x% +y2

circle by x? + y% =1 changing into polar coordinates. (10)
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