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(2) All questions are compulsory.
(3) Figures to the right indicate full marks.
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1  Answer the following questions : 15
(1) State Euler's theorem for a homogeneous functions.

(2) Write the expression for Maclaurin's expansion of a

bivariate functions.

(3) Evaluate (x—y)dxdy

O — w0
O~

(4) Explain why Beta and gamma integrals are improper.
(5) Find f,, for f(x ) =10g(x2 +y2).

(6) Write the properties of Jacobian.
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3 2
Solve de%)— 2d%)+2xd—y—2y:0
dx dx dx

Find the particular integral dey 3d2y+3dy y=e"
1m e parucular 1tegr ol — 5 —9v—o _— =
8 de dx2 dx

Write the general form of Legendre's linear differential

equation.

Find the value of B(y,%)

Define continuity of a bivariate function. Discuss
the continuity of

x2+y2

flx,y) = XY
x2y2+(x—y)2

=2 ;x=0,y=0

at the point (0,0)
If z=f(u,v) and y=e"cosy, v=esiny then prove

that 8x2 8y2 8u2 802

6

x>+ y3
If w=tan ' then prove that
x—y
2 2
d d d ) .
x2—u+2xy 4 +y2 y:sm4u—sm2u
x> dxdy 8y2
OR
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2 (@ If f(x,y) —x?tan 12 _tan X
X Yy

=0 (x,5)=(0,0)

(b) Verify Euler's theorem for the function 6

flx,y)= tan ! g;g (x,5)#(0,0)

(© Find the limit of f(x,y)=x*+2y when (xr,y)—>(13) 6

using its definition.

3 (a) Expand e“log(l+y) in powers of x and y upto 6

terms of third degree.

(b) Find the maximum and minimum values of 6
x3y2(1—x—y).

(¢ If x\/l—y2 +y\/1—x2 =qa then show that 6
d> -a
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3 (@ If x+y+z=u, y+z=v, z=uvw 6

then obtain J(x,y. z2).
(b) Prove that 6

) ) 1 )
sinx -sin y =xy—g{(x3 +2xy2)cos 0, smey +

3 2 .
(y +3x y) sin 6, -cosey}

where 0<0<1

© If z(x+y)=x2+y2 then prove that 6
Jdz 0z 2 Jdz 0z
Je _Z2| gyl %
(ax ayj ( dx ayj
4 (a) Evaluate the integral after changing the order of 6
integration

Y,
(x2 + y2)dxdy

O —_
L &= I

(b) Prove that 6

[n= }(logljn_l dy

Y

(¢) Evaluate : 6

OR
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4 (a) Evaluate ny dx dy where S is the region bounded 6
S

by the lines y=0,x=2 and x2:4y-

2

1
(b) Show that J.x(S—xS)Ad _16m
0

x_—
93 6

(¢ Prove that 1+n=nln 6
5 (a) Discuss the method to find the particular integral 6
of the nth order linear differential equation with

. . ax .
constant coefficient when X =e¢™v where a is any

constant and v is any function of x.

d’y 2
(b) Solve : —5 —¥y=Xx cosx 6
dx
3
d’y xf2 .
(¢) Solve : —Fxty=e' -sIn—xXx 6
dx® 2
OR
5 (@) In usual notation prove that 6

1 1, 1
Ao oy O oy

where V is a function of x.
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d’y X
(b) Solve —5—y =€ cosx 6
dx
d*y  dy 3x
(C) Solve : F—6£+13y=86 sin2x 6
X

3 2
d d 1
6 (a) Solve : x3—§+2x2—g+2y:10 (x+—j 6
dx dx x
(b) Solve the following equation using Gauss-Jordan 6
method :
2x—-3y+4z="17
Sx—-2y+2z2="17

6x—-3y+10z=23

(¢) Solve the following equation using Gauss-Seidel 6
method
10x+y+2=12

2x+10y+2z=13
2x+2y+10z=14

OR
6 (a) Solve : 6
2 d2y dy 9
(3x+2) —5t 3(3x+2)——36y =3x"+4x+1
dx dx
(b) Solve the following equation using Gauss-Elimination 6

method :
Ix-2y-2=17

4x+5y—-2z2=-9
x—-3y-5z=4
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Solve the following equation using Gauss Jordan

method :
bx+2y+2z=12

x+4y+2z=15

x+2y+5z=20
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