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Instructions : (1)  All questions are compulsory.
(2) Give your answers in usual notations, if necessary.

(3) Write question number and sub-question number in answer sheet
according to the question paper.

1. (a) (1) Discuss the continuity at the point (0, 0), if 7
3.3

X z
f(x5Y):x2+y2;x2+y2¢0

=0; x> +y*=0
(i1) Find the iterated limits for function at the point (0, 0). 7
_sin(x +y)
(1) fony) ="y
2442
@ fry =
X-y
OR
(i) Let function ¢(x) is continuous at a point (a, ¢(a)) = (a, b) and

(x, y) fim s (a, b) f(x, y) exists and is equal to L € R then prove that
X fim » a f(x, ¢(x)) exists and is equal to L.

(i1)) Evaluate the following limits, if exist :

D oy 0,055

X2+ y2 ’
lim 5 . X)
2 &y (0,0 (x sin] .
(b) Give the answers in brief : (Any two) 4

(1)  Define iterated limits.

(i) Evaluatex ™ 0y fim , 0 y?sin @

(ii1)) Define limit point of set S < R".
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2. (a) (1) State and prove Schwartz’s theorem. Is converse true ? Justify.
0%z

vz S P
> oxdy [x(1 + logx)]™'; c is

(i) If x*y¥ zZ = c then prove at x =y = z

constant.
OR
(1)  Find the directional derivative of the function

2
Xy
f(an) = xZ + 2 (xa Y) * (07 0)

y
=0, (x, y) = (0, 0) at point (0, 0) along the direction of the

11
t =, =
vector (\/5 ,\/5)
(i1) State and prove Young’s theorem.

(b) Give the answers in brief : (Any two)
62

o
(i)  Write the formula to find directional derivative D f(x).

(1) If U= e then find the value of

(i) Iff(x,y)= );—J_rg then find x % +y g—i
3.  (a) (1) State and prove Euler's theorem on homogenous function of two variables x

and y having degree m.

(i) Show that of all triangles, having given perimeter, the largest is an
equilateral triangle.

OR

(1)  Find first three terms in the expansion of f(x, y) = e**cos by in the power

xandy.

12 + 12
y 1 (XY Ou, Qdu_ tanu
(i1) Ifu=cosec B 1y then prove that x ox +y By 12

(b) Give the answers in brief : (Any two)
(1)  Write Maclaurin's series of function f(x, y).
(i1)) Define differentiation of function of two variables.
>f

ox0y

(ii1) If f(x, y) = x logy + y logx then find the value of

4. (a) (1) State and prove Taylor’s for the function of two variables.
(1)) Derive a necessary condition for the existence of a double point on the
curve f(x, y) =0.
OR

(1)  Derive the formula of radius of curvature for the curve r = {(0).
(i1)) Expand f(x, y) = log xy in the power of (x — 1) and (y — 1).

(b) Give the answers in brief : (Any two)
(1)  What is the curvature of a straight-line y =mx +c ?
(i1)) If double point is NODE then write the relation between r, s and t.
(ii1)) Find the extreme value of xy under the condition x + y = 1.
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