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PART - A (10 x 2 =20)

Answer ALL the Questions

1. State any one property of Eigen value of a matrix and verify it on
1 1
the matrix| 3 2 |.

2. Write down the quadratic form whose corresponding matrix

2 -1 3]
-1 4 =2
P13 -2 6
1—ax —x’
3. Find the coefficient of x" in the expansion of o '

4. Show that log,e — logse + logge — logse = 1.

5. Write down the formula for radius of curvature in polar
coordinates.

X
6. Find the envelope of + vt =2c.



10.

I1.

12.

Explain briefly the steps involved in Lagrange’s method of
multipliers.

State any two properties of Jacobians.

d

Solve: (D - 3D + 2) y = €™, where D dx

Convert the Euler equation (x’D° —7xD + 12)y = x" into a
differential equation with constant coefficients.

PART - B (5 x 12 =60)
Answer All the Questions

(a) Find the Eigen values and Eigen vectors of the matrix

2 2 7]
A=|2 1 2

0 1 -3]

- {4 1}
(b) Diagonalise the matrix =~ | 3 2 |hence find A®.
(or)
7 2 =2
A=|-6 -1 2

(a) Find the inverse of the matrix 6 5 | using

Cayley-Hamilton Therorem.

(b) Reduce the quadratic form x* + y° + 3z° — 2yz into a canonical
form by orthogonal transformation.



13.

14.
1—

15.

16.

17.

(a) If x 1s large, prove that the approximate value of

(¢ 46p—(x+3p =3

x> X
= Sn+1

(b) Evaluate the sum of Z 2 1+ 1)

(or)
(a) Show that
n+x N (n+2x)(n2—1)_ (n+3x)(n—1)3n—2)+/\oo 0.
1+ x 21(1+ x) 31(1+ x)

5 7 9

_I_

(b) Find the value of 5= 123 + 345 567 + A0

(a) Find the radius of curvature of the cycloid x = a(0 + sin0);
y = a(l - cos0).

x2 y2 _1
(b) Find the evolute of the ellipse ;2 * p2 ~ *°

(or)
(a) Find the envelope of the curve x cos’@ + y sin’@ = a, 6 being
the parameter.

(b) Find the evolute of the rectangular hyperbola xy = ¢°.

(a) Discuss the maxima and minima of the function
fix,y)=x +y — 3axy.

+ _ _
x—y,Vztan "x+tan'y, find ———=%.
X =y d(x, y)

(or)

D)



18.

19.

20.

(a) Find the Taylor series expansion of e* sin y near the

T
point (_ L, Z) up to the third degree terms.

(b) Find the volume of the greatest rectangular parallelopiped

X +2 : + 3 =1
inscribed in the ellipsoid ;2 = 52 .2

(a) Solve (D* + 2D — 1)y = (x + €*)°.

(b) Solve the simultaneous equations:
d—x'l_ 2x=3y= 5f;d—y—3x+ 2y =2e”".
dt dt
(or)
d’y dy
2 —_—
(a) Solve: (2x+3) Ao _2(2x+3)5—12y = 6x.

(b) Solve by the method of variation of parameters: y” + y = x
cos X.



