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Instructions : (1) All the questions are compulsory and carry equal marks.
(2) Notations are usual, everywhere.
(3) The right hand side figure indicate marks of the question/sub-question.

1. (a) Define limit of function of two variables. Use this definition to find

2 2
o Ry .
(xy) = (1,1) Xty

OR

Define iterated limits. Find iterated limits for

fay =t

, ifx+y#0
y: BTy

=3, if x+y=0 atpoint (0, 0).

(b) Let function @(x) be continuous at a point (a, ¢(a)) = (a, b) and

lim f(x,y)isequal to L € R, then prove that
(x,y) = (a, b)

lim f(x, ¢ (x)) is equal to L. 7
X —a

OR

Define continuity of function of two variables. Discuss the continuity of function
at point (0, 0), if

3 3
f(x, y):))§2—+>y'—2 ifx2+y2£0

=0, if x2+y2=0.

NI-108 5 P.T.O.



2
2. (a) Define directional derivative. If f(x, y) = XTX_FLY‘* ifx#0,y#0

=0, ifx=0,y=0

Then find directional derivative of function f at point (0, 0) along the direction
GLJ%
2-\[2)°

State and prove Young’s theorem.

OR

%u 0%u d%u 2

— 2 = 5 5
(b) Ifu= log(x +y +z)thenprovethat82+82 322 x+y2+Z2'

OR
Findf, fyy and fxy for the function

quO:ﬁﬁii,ﬁyio

=0, ify=0

3. (a) State and prove Euler’s theorem for homogeneous function.

OR
B4y
X+y

(D 32 +ygu = sin 2u and

If u = tan™! , X +y#0, then prove that

2 2 2
(2) 2% +2)cyaaa +y gg—sm4u—sm2u

(b) Find three positive numbers whose sum is 24 and their product is maximum.
OR

If a real function f, defined on an open domain E of R? and is differentiable at
point (a, b) € E, has an extreme value at (a, b), then prove that f (a, b) = 0 and

fy(a, b)=0
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4 (a) Find radius of curvature of a curve y =f(x) i.e. p = (—y"& 7
OR
Find radius of curvature of a curve r =f(0). i.e. in polar equations.
(b) Find radius of curvature of parabola y? = 4ax. 7
OR
Find first three terms in the expansion of f (x, y) = e** cos by in powers of x and y.
5. Answer in short. (any seven) 14
(a) Define homogeneous function.
(b) State Schwartz theorem.
*u 92
(c) Ifu=log (x*+ y?), then prove that a_xlzl + a—ylzl =0.
(d) Find radius of curvature of the curve xy = 1.
(e) Ifu=x?+3xy+2y? then find xu ot YUy
(f) Discuss continuity of the following function f (x, y) = xy + 2 at point (1, 2).
(g) Find f (0, 0) and fy(O, 0) for the function f (x, y) = ())CC—:_%), ifx+y#0
=0, ifx+y=0.
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(h) If the double point is CUSP, then what is relation between r, s and t.

Y 2

d°u
. _ VA . .
(i) IfU=e” ,then find xdy
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