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[nstructions: (1)  All the questions are compulsory.

(2) Notations are usual, everywhere.
(3) Figures to the right indicate marks of the question/sub-question.

l. (A) (i) Define limit of function of two variables. Use the definition to find
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oLy xy
(ii) = Discuss the continuity of following functions at given point, 7
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. . ' 2x . \
Is the function flx, y)=xy+2 & flx, y) = continuous at point (1, 2).

Define rectangular nbhd of a € R",
Give one example of function of two variables which is discontinuous at point
: < s OIS oo s A c |
A R D f_!a‘- c p‘*"‘ jﬁ"."f !‘ ﬁ‘

State and prove Young’s theorem. L

Find f_(0, 0), f_(0, 0), fr-\'{[?’ 0) and fw(U, 0) for the function 7

: xﬂxz—yz] -
N P if (x, 0,0
flr, y) = { =712 if (x,5)#(0,0)

0 if (x,y)=(0,0)

OR
State and prove Schartz’s theorem, 7
Discuss the differentiability of the following functions : 7

Y i (v y) 0,0) 5 point (0,0) ”
07 ifwy=00

() flx,y)=x+y* atpoint (0,0) -

Define directional derivative of function f{x).

Define harmonic function.

&u

Ifu=¢", then find axdy
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3. : ’ .
(A) () Ifu= ®(H) is function of'a homogencous function H = x, y) of degree m

whose partial derivatives of second order exists, then 7

du A F(u
(1) .\‘E“_+ y5;= m F% F'(u) (= 0) = G(u) (say).

' ] o -
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; 2 2y + s

¥ (2 » a2 Ay avdy Y ay"

(N

=G(u) (G'(u) = 1).

Where H = f(x, y) = F(u).

@) (1) Ifflx,y) ='\]x2 —xy , then prove that 7

5 Of Pt .
X ﬁ\‘2+lwa-\'a}’+y-6y2h

(2)  Find the extreme values of f{x, y) = +* +y° — 3axy.
; | e OR -

(i) State and prove Euler’s theorem for homogeneous function. 7

=+ (B) Afttempt any two :

(1) Define hdmogent_‘:ﬂus function with one example.

- _ 2B I
(2) Find the degree of the homogeneous function z = Sty

IR (3) Find the extreme value of t"yz under condition that x — y =1.

4. (A) (1) Find the radius of curvature of a curve r = f{0) i.e. in polar equations. N 7

(i) State and prove Taylor's Theorem for the function of lwén variables. 7
- OR
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(i), (1) Expand f(x,y) = €"" sin by in the power of'x andy. /

(2) ¥ Find the radius of curvature of a curve x> + y2 =a".
(ii) Find the radius of curvature of curve'r =a(l —cos D).
(B) Attempt any two :

“© (1) Define 'niplﬁp_le_ pomt and double p:ﬁnt.‘

(2) Ifdouble point is Cusp, then what is the relation betweenr, sandt.

(3) Define conjugate point.
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