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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 20 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART-A (20 Marks)
1.a) Define Rank of a matrix. [2M]
12 3 T
b) Find the value of K such that the rank of the matrix A=12 k 7 |is2
3 6 10
1 2 -3 a8
¢) Find the eigenvalues of matrix B = 542 —6A+21 ,where A=|0 -1 2
0 0 -2
d)  prove that the eigenvalues of A" are the reciprocals of the eigenvalues of A. [2M]
e) Define Conditional convergence and Absolute convergence. [2M]
1 < [2M]
) Test for convergence of Z [1 + —\/:J .
n
g) Write the geometrical interpretation of the Rolle’s theorem. [2M]
1 [2M]
h)  Evaluate J-x7 (1-x)’dx
0
: or 00 [2M]
Py Ifx= rcos®, y = r sin@ then find the value of — and ——.
ox oy
) o(u,v (2M]
i) Hu= e’ sec@; v =e' tan@ then find the value of (w.v) .
o(r.0)
PART-B (50 Marks)
-1 -3 3 -1 [5M]
1 1 -1 )
5 A Reduce the matrix A = 5 5 2 3 to Echelon form and find its rank .

- 1 0 1



b). Discuss for what values of A, A4 the simultaneous equations
x+y+z=6x+2y+3z=10, x+2y+ Az = u have (i) unique solution (ii) infinite number of
solutions (iii) no solution.

[5M]

OR
Solve the following system of linear equations by Gauss- Seidel iterative method correct to three decimal  [10M]
places

20X+_}/“22317. 21—3}1+2OZ:25, 3x+20y—z =-18
_3 [10M]

5. Alsofind A".
6

[

1
State Cayley- Hamilton and verify theorem for the matrix A={d
3

OR
Reduce the quadratic form2x” +2y” + 2z2 —2yz—2zx—2xy to the Canonical form by
orthogonal reduction and hence state nature, rank, index, and signature of the quadratic form.

3., [ 5M
a)Test for convergence of the series Z( n’+1-+n’ ) B
2

2 3

[1OM]

X X
b) Test for the convergence of the series — + —+ ——+ ... [SM]
12 23 34
OR
1 1.3 135 [10M]
Test the convergence of the series 1+ —x + — x4+ x +..0(x>0).
2 24 246
T | 4‘ 3 T i - [Shﬁ]
a). Prove that — — ——= > €OS L—J > — — — using Lagrange’s mean value theorem.
53 5 8
/2
b). Obtain the Taylor’s series expansion of sin X in powers of X — Z ; [5M]
OR
I'm.In [5M]
a).Prove that B(m,n)=———— where m >0, n>0.
I'(m+n)
2 yz
b).Find the volume of the solid generated by revolving the ellipse — + o =1(0) < b < a)about the
a [5M
major axis. ]
a).Show that the functions uw=xy+yz+zXx, v= x’ +y2 +z%, and w=Xx+y+zare (SM]
functionally related. Find the relation between them.
o] X4 ou ou 1
b). If u = sin”' ETY | then prove that x—+ y— = _fanu. [5M]
Jx + \/; Ox oy 2
OR

Find the maximum volume of the rectangular parallelepiped that can be inscribed in the ellipsoid  [10M]
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