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Instructions to Candidates : ' :
Do not write anything on question paper except Seat No.

T
2. Answer sheet should be written with blue ink only. Graph or

diagram should be drawn- with the same pen being used for

writing paper or black HB pencil.
3. Students should note, no supplement will be provided.
4. All questions are compulsory.
5. Figures to right indicates full marks.

1. Attempt any eight of the following. 8
%2~ y2
a) Show that repeated limits of f(x,y)= . 2when(x,y)——>(0,0)
X“+y

exist but unequal.
b) Define Differentiable function.
c) State Taylors theorem for a function of two variables.
; 2 X :
d) Evaluate _[ I (x+2y)dydx

g
._y2 ¢

e) lim along y =mxis

(xy]>00) X FY

1 X2+y2 ‘ :
fH Ifu=sn ———y— is a homogeneous function of degree
X +
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g) IfZis a homogeneous function of degree 3 in (x,y)then

0z (574
X —+Yy— =
OX oy
) 3z iy 9
iii) 1 » iv) z
h) f(a,b)is minimum if _ .
) A>0andr>0 i) A>0andr<0
i) A<O iv) A=0

i) Define Double Integral
j) Define Absolute and Relative Minimum. -
2. a) Attempt any two of the following. 6

i) If f(x,y) is defined in some' neighborhood of (a, b) and fxis
continuous at (a, b) and fy (a, b) exists then prove that f is differentiable
at(a, b).

i) Using differentials, find the approximate value of (5.12)? (6.85) -3(6.85)

' Xy 2 -2
fxy) = X<+y<=0
iiiy Show that o x2 +y? y
=0 ifx=y=0
is not differentiable at (0, 0).
o) fu=f(y-z,z-x, Xx-Yy) then prove that —a—L—l-+?E+-aE=O . .
o oy 2

3. Attempt any two of the following. 8

i) State and prove Euler's theorem for the homogeneous
function f (x , y).

i) If z=tan"'(x/y) and x=u+V, y=u-—V show that u—v2 .
: * uc +v

. = ou ou 1

i) If u=sin T Xy then prove that x— +y— =—tanu.
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4. a) Attempt any two of the following. : 6

i) State and Prove sufficient condition for the minimum value of
the function f(x, y).
ii) Expand the function

fixy)— X% ¢ Xy-— y2 by Taylors theorem in powers of
(x-1) and (y +2)

iii) Find the minimum and maximum distance from the origin to the curve
5x2+6xy+5y2= 8.

b) Explain working Rule to determine extreme values of the function. 2

5. i) Evaluate . - _ 8

[[xy(x+y) dxdy where R is the area betwéeny = x2and y = x.
R

i) Evaluate [[f d"dydz3
- xX+y+z+1)
X0 y>0 220 X+ 7 T

over the region

OR
i) Using triple integration, find the voiume of the sphere of
radius a :
ii) Evaluate

”xydxdyover’ the rectangle bounded by x = 2, X = 5y=1y=2
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