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Instructions : (1) All questions are compulsory and carry 14 marks each.
fg?, (2) Give your answers in usual notations, (if necessary).
’y/ (3) Write question number and sub-question number in answer sheet
'{\g according to the question paper.

- i i oriti i = lim
1. (a?) ef function ¢(x) is continuous at a point (a, (?)(a)) (a, b) and v (B} f(x, y)
exists and isequal to L € R, then prove that lin_) f(x, d(x)) exists and isequal to L. 7
X a
OR
b 2x+y

Gy)— @2 1) 3y—x

tanx—tanx A .
;SInXx #SsIny

(2) Discuss the continuity of f(x, y) = sin x — sin y°

2

(1) Using definition evaluate :

B ' =2; sin x = sin y at point (0, 0).
(b) -Find the iterated limits for the following functions : 7
2 _ 232 |
Wy = () #(0,0)
=2 (x, ¥)=(0,0)
@ fx,y) = fan @ x#0
=4, x=4at(0, 1)
OR
Evaluate the following limits, if exists :
(,y)—> (0,00 x+y
lim ( Lo b, l)
2) (5, y)—> (0, 0) X sin y +y'sin o
2. (@) Ifz=flxr, y)is a real function defined on non—émpty open set E < R? and if
f (x, y) and fy(x, y) exist and continuous at point (x, y) € E, then 7

~(1)  The function fis differentiable at point (x, y) € E.

0z oz
@ For (x,y) € E, 82=58x+-a—yay+8pwhere8—>0asP=\’8x2+8y2—>O.

OR
(1) IfV=x2+3xy+2y2 then find the value of x V>3V,

(2) Find U,, U, U, for the function U = log(x? + y2 + z2).
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(b) }tate and prove Young’s theorem. | 7
OR

Pz
= Z e 0y

(1) If xy¥z2 = ¢, then prove at x = = —[x(1 + log x)I” I cis \

constant.

2) IfH:f()’“Z,Z—I,I—y),tllellprovethatHx+Hy+Hz=0. S

If »-= $(H) is a function of a homogeneous function H = f(x, y) of degree m
whose partial denvatwcs of second order exist, then 7

Qu F(u) -, _
K/ (1) x5 +ya'; mF(),F(u)¢0—G(u)(say)
"' ’)
2 o°u : ' . s _
2 'é';jJr Z\y%—k yza—yl—= G(u) [G'(u) — 1], where H = f(x, y) = F(u).
OR
Ysx B2 p0u ,0u  ,0u_
Ifu= f( 'y J‘z)thenprovethatx 3ty ay+z o2 0.
o o O*f
() £1) Iff(x,y) \/xz x,thenprovcthatxzaa nyaxay+y2'ay—2=0.
(2) Find the extreme values of f(x, y) = x> +y> - 3axy. 7

OR
\ Prtive the neccssary conditions that the function f(x, y) defined on an open set
E c R? has Maximum and minimum values at a point (a, b).

4. Ny/State and prove Taylor’s theorem for the function of two variables. 7
/ : OR

" Derive the formula of radius of curvature for the curve y = f(x):?
j Derive a necessary condition for the existence of a double point on the curve
fx, y)=0. 7
i OR
(1) Expand flx, y) = log xy in the power of (x—1) and (y—1).
(2) Find the radius of curvature of a curve 19 = a.

Y=

- 5. Answer in short : (attempt any seven) 14.
v (1) Define iterated limits.

. S P
() Iff(x,y)=xlogy+y log x, then find thé value of a2

(3y Define limit point of set S — R".
X2 4 x13 y13

(4)., Find the degree of the homogeneous function z = 3
X7+ y5

(5) What is the curvature of a straight liney =mx + ¢ ?

_ f6) State the Taylor’s theorem for expansion of function of two variables
( (7) Write the formula to find directional derivative D f(x). )

o Find the extreme value of xy under the condition x + y = 1,
~ 9)- Define differentiation of function of two variables,
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