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Instructions :

1. (A)
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(1)

(i)

)

(ii)

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

Define limit of function of two variables. Use the definition to find 7
i

2
lim Xty
x, )= (1) xy
Discuss the continuity of following functions at given point. 7

2 2

XT-y .,
() fon={ ey VO atpoint 0,0

0 if (x,y)=(0,0)
s ) vY.
tan™ | < [ifx#0

(2) flx,y)= ( X )
0 if x=0
OR |
Define iterated limits. Find the iterated limit for 7

2 )

X~y i
flx, y) = 112 4+ 2 if (2,9 # 0.0 3¢ hoint (0, 0)

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

at point (0, 1)

Evaluate the following limit if exists. 7

lim )
f(x, y) where
M 00 )

2y

— it (x,y)#(0,0)
f(x’ y) = xXT+y

2 if (x,y)=(0,0)
lim
f(x, here
2) (x,y) — (0,0) b, y) w
sin(x+y)

if (x,y)#(0,0)
f(x, y) x+y
| if (x,y)=(0,0)
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(B) Attempt any twe .

2. (A)
(B)
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4
1 I : — : — g at point (1, 2).
(1) Isthe ﬁmlctlon f, y)=ry+2 & fix, y) =5 o continuous at p
(2) Define feCtangular nbhd of 3  R",
B)  Give one example of function of two variables which is discontinuous at point
(1, 1).
(1)  State and Prove Young’s theorem. L
(i) - Find f.(0, 0), £,,(0, 0), £,(0, 0) and f.,(0, 0) for the function L.
f - Q.
2 2
Xy(x" -y .
" =7 57 55— if(xy)= 0,0)
flx, y) = e =000
0 if (x, y) = (0, 0)
OR
(1) State and prove Schartz’s theorem. 7
(ii) Discuss the differentiability of the following functions : 7 4
. |
Xy g |
D foyy= iy TEN200 60 |
0 if (x, y)=(0, 0) f
e e o4
() flx,y)=x*+y? at point (0, 0)
Attempt any two : 4

(1) Define directional derivative of function f(x).
(2) Define harmonic function.

&’u

="
(3) Ifu=¢ ,thenﬁndaxay.




3. (A) (i) Ifu=¢(H) is function of a homogeneous function H = f(x, y) of degree m
whose partial derivatives of second order exists, then

7
ou cu_ F(
(1) 6\+y6 mF()F()(:#O)—G(u)(say)
du o*u ou
@ <33 e Rt OICOR)
Where H = f(x, y) = F(u).
(i) (1) Iffix,y)= ‘\/x?' —xy , then prove that 7
, & &t 5 O
5 02 + 2xy 2xdy +y° yz—O
(2) Find the extrenie values of f(x, y) = X+ y3 —3axy.
OR
(i) State and prove Euler’s theorem for homogeneous function. 7
e g(¥mx 222 4 200, pBu ndu_
(1) Ifu= f( Yy oz ) , then prove that x o + y2 dy 25, = 0. 7
(B) Attempt any two : 3
(1) Define homogeneous function with one example.
2184 \7/7 y!?
(2) Find the degree of the homogeneous function z = Sty
(3) Find the extreme value of .xzyz under condition thatx —y=1.
4. (A) (i) Find the radius of curvature of a curve r = f(0) i.e. in polar equations. 7
(ii) State and prove Taylor’s Theorem for the function of two variables. 7
OR
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(B)
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(® (1) Expand f(x, y) = ¢" sin by in the power of x and y.
(2)  Find the radius of curvature of a curve x> + y2 =g
(i) Find the radius of curvature of curve r = a(1 — cos 0).
Attempt any two :
(1)  Define multiple point and double point.
(2) Ifdouble point is Cusp, then what is the relation between r, s and t.

(3) Define conjugate point.
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