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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

8 -6 2
Two eigen values of the matrix A=|-6 7 —4| are 3 and 0. Find the third
2 -4 3

eigen value and also find the product of eigen values of A.

1 2 3
Write the quadratic form corresponding to the matrix A=|2 -2 -4/|.
3 -4 -3
Find the domain of the function f(x)=— b
x'—x

X
Prove that ﬁrx}u does not exist.
x = x

Find @, if x* + y' =3axy.
dx

fu=2 and v= x_, then find the Jacobian B(u,v) s
x y 6(x,y)

Evaluate J c.osg(?
sin’

d@ by the method of substitution.



10.

11.

12.

Determine the following integral is convergent or divergent. '[exdx ;
0

235

Evaluate J J‘[xy]dxdy .

1 2

Find the limits of the integration ” f (x, y)dxdy where R is the region bounded
R

by the lines x =0, y=0 and x+y=2.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

(i) Find the eigen values and eigen vectors for the matrix

1 0 -1
A=|1 2 1 (8)
2 2 3B
(i) Using Cayley-Hamilton theorem, find the inverse of the matrix
4 6 6
A=l1 3 2| (8)
-1 -4 -3

Or

Reduce the quadratic form 8x, +7x,” +3x,” —12 x,x, - 8x,x, + 4x,x, to the
canonical form through an orthogonal transformation. (16)

) ; e’
(i)  Find the equation of the tangent line to the curve y= ——,)at the
(1+x’

point (1,6."2). (8
(i) Find the absolute maximum and minimum values of the function
f(x) = Iog(x2 +x+ 1) in [— 1, 1]. (8)

Or

(i) Show that the function f(x) is continuous on (— %, 0)

f(x):{léx_; x<1 ®)

logx; x21

(i) Find the local maxima and minima for the function of the curve
y=x'—-4x". (8)
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

@

(1)

@

(1)

@

(ii)

@

(i1)

(i)

(i1)

(1)

3 _ 3 a
If u=sin?| = Y_|then prove that x% + y——li =2tanu . (8)
x+y ox oy
Find the maximum and minimum values of
f(x,y):xguxy+y2—2x+y. (8)
Or
Using Taylor’s series, expand f(x, y) =x’y+siny+e’ upto the

second degree terms at the point (1, 7r). _ (8)

A rectangular box open at the top is to have a volume of 32 cc. Find
the dimensions of the box requiring the least material for its

construction. (8)
Evaluate '[x2e’dx by using integration by parts. (8)
dx
Evaluate | ——— (8)
j N3xP+x—2
Or
x+4
Evaluate I————z—dx . , (8)
6x—-T-x
xfd
Evaluate J‘[tan2 xsec’ x|dx . (8)

—af4

a a

Change the order of integration in Ij(x3+y2)dydx and hence

evaluate it. €))

Evaluate | [ e®*"'dxdy by changing into polar coordinates. (8)

O ey
S C—— 8

Or
Evaluate ”‘(xzy +xy*) dxdy over the area between y= x* and
Y (8)
e
Evaluate z|dzdydx. (8)
Il
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