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instructions to Candidates -

1.
2.

Do not write anything on question paper except Seat No.
Graph or diagram should be drawn with the black ink pen being used
for writing paper or black HB pencil.

3. Students should note. no supplement will be provided.
4. All questions are compulsory.
9. Figures to the right indicate full marks.
1. a) Attempt any six of the following. 6
; lim_ lim =l
) x=0 y—0 Y-Sin —.
a) 0 by 1
c) -1 d)  None of these
. - g au,v)
) Ifu=x(1-y) v=xy then ay) =
a) xy b) x
cy ¥y d) None of these

iif)
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If Zis a homogeneous function of degree 3 then xg—i +y g_; =,

a) 3Z by 2

v P d) None of these

If z=F(x,y)ix=¢(uv), y =y(uv) then Z is a composite function of......
a) uandv b) xandy

c) uandx d) None of these

I f(x,y)=2x? - y® +3 then f has extreme value at ........

= I I ] b) (0,0

c) (1,0 d)  None of these
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vi) Expansion of x-y+3 in powers of (x-1) and (y-1) is...........

a) 3+ (x-1) - (y-1) b)  (x-1) - (y-1)
c) 3+ (x-1) d)  None of these

11
vii) ijdxciy:.....
0

0
a) 1 By
¢} 1 d)  None of these
viil) The volume of the ellipse is obtained by evaluating.........
a) Line integral b) Double integral
c) Triple integral d)  None of these
b) Attempt any six of the following. 6

i) Iffxy and fyx are continuous at (a, b) then state fxy (a, b) = fyx (a, b)
holds good or not 7

ii)  Define differentiable function f (x, y) at (a, b).

i) If z="7(x, y]:xz +y2, where x = {2 +1, ¥y =2t then find %—f.

iv)  When Eulers Theorem is applicable ?

v)  Write the condition for critical point (a, b) to be a function f(xy)
maximum.

vi) If u=e*sin xy, ﬁnd%,

vii) Is the curve y2 (a-x)=x*(a+ x) is symmetrical about the axis of x?

viii) Define Triple integral.

2. Attempt any six. 12
. : 2.7
; lim L 2
i)  Evaluate (x y}a{ﬂ.ﬂ}‘x_{_ﬁ along x“ =y’
1
a2y

i R i
iM) Ifu=Eng(x +Y<+z ]then find xﬁy_a?
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Discuss the continuity of the function at (0, 0) where

P2
fixy) =" ° when (x,y)=(0,0)

Xy
=0 when(x,y)=(0,0)
: s Y=-Z Z-X _X-y ou  au, du _
iv) If uuf(e e e )then prove that ——+ aytaz =0
v) Kfu=G {x”f(y)land G'(u)0 then prove that X == +3r' - Sl
X 1’_‘,!" G_1 {u:'
vi) Expand xy + 3y - 2 in powers of (x-1) and (y + 2).
vi) State necessary condition for an extremum.
a3
viii) Change the order of integration I o 5 dxdy.
0y P et
ix) Discuss about axes intersection for the curve ay? = 4x2 (a-x).
Attempt any four of the following. 12
) Test the differentiability of the function
Fay) =4ixyl,  (xy)=(0,0)
=0 (x.y)=(0,0)
at origin.
i) Using differentials find the approximate value of.
(5-12)%(6-85)-3 (6-85).
i) Verify Eulers theorem for the function f(x,y)=x> +y3 ~3x%y.
iv) I £(xy)=x° —xy?, show that 0 used in the MVT applied to the points
(2, 1) and (4, 1) satisfies the equation.
30% +60-4=0,
v) Expand e* siny in powers of x and y as for as terms of third degree.
) 2 yz
vi) Using double integration find the area of the slhpse s 2y
3 P.T.O
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4. Attempt any three of the following. 12

i)  State and prove Young's theorem for equality of fxy and fyx at (a, b).

3
i) I fxy)= ; FE, when x? £ y2 =0
X< 4y
£(0,0) = 0.

Then show that fxy(0,0)=fyx(0,0).

i) Ifw="1(u,v)is a differentiable function of u and v and
u=4d(x,y)v=wy(xy) are differentiable functions of x and y then prove
that the composite function w = {4 (x,y), w(x,y)] is a differential
function of x and y and its first partial derivatives are given by
dw _dw &u aw-ﬁ_va GW _@W du  dw bV

8x du ox av Bx dy  du ay  ov ay

iv)  Find the minimum and maximum distance from the origin to the curve
5x2 + Bxy + 5y2 = 8.

v)  Using triple integration, find the volume of the sphere of radius r.

N Attempt any two of the following. 12
fudiy 2 2 -2 2
) fu=+an™!| XX | find the value of x2 & Dyoxyc ol 2au
X—Uu ax2 axdy 5},2

i) State and prove Taylor's theorem for the function f (X, v).

iy Evaluate ”e""z dxdy, where R is the region bounded by the lines
R

y=0,x=1andy=x

e ke e e o e e
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