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PART - A (MCQ) (10 x 1 = 10 Marks)

Answer ALL Questions
For a singular matrix, the product of the eigenvalues is

(a) infinite () =0 ) =1 (d) =-1

The nature of the quadratic form 3x2 + 3y? + 2z% + 2xy is
(@) Indefinite (b) +ve semi-definite (c) +ve definite
The second-order Taylor expansion of f(x,y)) near (a,b) involves:

(@) First or second-order partial derivatives (b) Only second-order partial derivative

(d) —ve definite

(c) First and second-order partial derivatives  (d) Only first-order partial derivatives

A critical point of f(x,y) is a local minimum if:
(a) Hessian determinant >0 and fx,>0
(c) Hessian determinant = 0

1
Evaluate: Ixzdx
0

(@)1/2 (b)1/3 (c)1/4

Which of the following is correct for integration by parts?
(a) Judv=uv — v du
(c) Judv=u + [dv (d) Judv=u/v

1 X
The value of _[0 J:) dxdy =
1 1 y
a) = b) -= c) =
@ ®) -3 © 2
By Changing the order of integration of I:joy f (X, y)dxdy we get
@ [ (xy)dydx
0Jy '

(© [ ] oxyayex ON R

A sequence {un}is said to be convergent if limu, =__

n—oo

(a)Finite (b)eo (c) -0
calculated

If LS, — more than one limit, then > u, is said to be
n=1

(@) Infinite (b) Finite (c) Constant

(b) Hessian determinant <0
(d) f,=f,=0 and f,,>0

(d)1/5

(b) Judv=Jvdu + uv

2

@ 3

() []" f0x y)dydx

(d) cannot be

(d) Non-convergent

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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PART - B (12 x 2 = 24 Marks)
Answer ALL Questions

1 1 1
Find the sum and product of all Eigen values of the matrix A = |1 2 2].
1
Use Cayley-Hamilton theorem to find A=, given that A = E _15]
3 -1 1
Two of the Eigen valuesof A =|—-1 5 —6] are 3and 6. Find the Eigen values of
-1 -2 0

A"1& A%,
Find the Taylor’s series expansion of e*siny at (0,0) up to 2" degree.

If x=u(1l-v),y=uv, verify that

Ay) 06) _
a(r0) alxy)

Find the stationary points of f(x,y) = x? — xy + y? — 2x + y.
Define surface area of revolution.
Define volume of revolution.

% sin@

Evaluate: I _[ rdrdé.

0 0

1 V1+x2

Evaluate: f Idxdy.
0 0

State the Cauchy’s integral test.
Examine the nature of the series1 +2+3 +4---+n--- oo.

PART - C (6 x 11 = 66 Marks)
Answer ALL Questions
Reduce the quadratic form x? + 3x2 + 3x% — 2x3x,to canonical form through an
orthogonal transformation. Also find its nature, rank, index and signature.
OR

2 -1 2
Verify Cayley Hamilton theorem and find A* when A = (—1 2 —1).
1 -1 2

Find the dimension of a rectangular box, without top, of maximum capacity and surface
area 432 square meters.
OR

Examine f(x,y)= x>+ y® —3axy for maxima and minima.

%3

Evaluat9f m dx.

OR
Find the surface of the solid formed by revolving the cardioid r =a(l—siné).

Find the volume of the sphere x* + y* + z° = 1 using triple integral.
OR

Evaluate by changing the order of integration in fol fyz_y xydxdy.

. 1 3 5
Test the convergence of the series s toaatist o o,
OR

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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b 0
) Find the nature of the series z

=~ n(logn)”

28. a) (i) Using double integration, find the area of the circle.
(if) Find the Taylor’s series representation of f(x) = logiil + x) about x = 0.
OR
b) (i) Using double integral, find the area of the ellipse.
(if) Express f(x) = x in half range sine series of periodicity 2 in the range 0 < x < 1.

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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