\L)  Apply piricniet's integral o rind the volume ot the
solid bounded by the co-ordinate plans  ud the surface

f§+/z+\/?:1_
a Vb c

5. Attempt any TWO parts of the following : (10x2=20)
@ @) If F(xy,2)=x2%-2x%y7+ 2y7°k,

find curl of
(i) Find the directional derivative of  in the direction
of ¥, where

(b) Find the circulation of round the curve C, where

and C is the rectangle whose
vertices are (0, 0), (1, 0), (1, 1/2) and

(c) State the Green’s theorem. Apply this theorem to
evaluate :

J &% +xydx+ (< +yPyay,
C

where C is the square formed by the lines y==%1,
x ==+ 1.
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Note :—(1) Attempr all questions.
(2) All questions carry equal marks.

(3) The symbols have their usual meaning.

1. Attempt any TWO parts of the following : (10x2=20)

(a) Find the rank of the following matrix by reducing it to
normal form :

,_ﬁ]sﬁyﬁzl}e" cosyjjl 2 -1 3
4 1 2 1
3 -1 1 2
1 2 0 1

(b) Investigate, for what values of A and U do the system
of equations

x+ty+z=6,
x+ 2y +3z=10,
X+2y+Aiz=npn

have :

(i) no solution

(1i) unique solution

(iii) infinite solutions ?
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Attempt any FOUR parts of the following :

(@)

(b)

©

(d)

- ©

®

Verify Cayley-Hamilton theorem for the matrix

2 -1 1
A= -1 2 -1
1 -1 2

Hence compute A™'.
(5x4=20)
If y = (sin™ %), prove that

(1 —xy,,,—(@n+ Dxy,, —nly =0.
If z=x2tan”! (1) —y? tan™! (ij , prove that
X, y ’

'z _x’-y’
COyox  x*4y?

x*+y?

X+y

If u=loge( }, show that

xgll+ a—u:3
x Yoy

Trace the curve -
yi(a + x) = x*(3a - x).

If V = f(x* + 2yz, y* + 2xz), find the value of

Expand x?y + 3y — 2 in powers of (x = 1) and (y + 2)
using Taylor’s theorem.

3. Attempt any TWO parts of the following :
(@ ()

(10x2=20)
Verify the chain rule for Jacobians, if

X=u y=utanv, z=w.
(i) Ifu=x+2y+2z v=x-2y+3zand

W = 2Xy — Xz + 4yz — 27%, show that they are

not independent. Find the relation between u, v
and w.

( (b) If A is the area of a triangle, prove that the error in A
resulting from a small error in C is given by

8A=A[1+ ! + L1 ]SC.

4 s s-a s-b s—c

(c) Find the minimum distance from the point (1, 2, 0) to
the cone z* = x> + y2,

4.  Attempt any FOUR parts of the following : (5x4=20)

(a) Evaluate _U I (x =2y +z)dzdydx , where R is the region

) av
(y2 —xz)a—v+(x&eteym)ine‘2hb§z6—£)ey)£h,0 Sysxh,0<z=<x+y.
x(b) Find the 3rea lying betwéen the parabola y = 4x — x?,
and the line y = x.

(¢) Evaluate ‘by changing the order of integrafion :
12
'[ Iexl dxdy.
0 2y

(d) Define ‘Gamma and Beta functions. Prove that :

B(¢,m)-B(¢ +m,n)-B(¢+m+n,p)= T(Tg()zTanng iﬁ()p)'

(e) Express the following integral in terms of Beta function




