(o)

in terms of the beta function and hence
evaluate

1
[ Fa-x")° ax.
0

Or
(5) Evaluate
III (x+ y+z) dxdydz,

when the region V'is bounded by x+y+z=a
(@=>0),x=0,y=0,z=0.
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(ADVANCED CALCULUS)
SECTION — A

1. Answer any four of the following : 4 x4
(a) By using 8- technique, prove that

lim (x*+2y)=3.
{I.}'}-i{l,l}( y}

(h) Verify

8’u _ d'u

axa-y_"a})ax! if u=x.

{ Ture Over )



(2)

(¢) If x*z"=C, showthatatx =y =z
2

E?xf;‘zy =—(xlogex)™".
(d) Evaluate
| 2 '
| [ &' duay.
00

(¢) Find stationary points of the function
fxy)=2x-3"y-x +x’y+x°
Or

Answer all the questions of the following : 2x8

2_ .2
@1 JEN=2T w0200
when (x, ) =(0,0). Find the value of

1,(0,9)

(b) Expand f(x, y) =x*+ xy + * in powers of
(x—2)and (y - 3).

(c) What do you know about Taylor’s theorem ?
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(3)

(d) If z= f(x+ay)+d(x-ay), prove that
Pz _ 0
@2 - al

(e) Explain explicit and implicit function with
example.

(/) Prove that

(3
(x.y)+(0,0) X

does not exist.

(g) Evaluate
[] 003 +y) dx dy

over the area between y =x* and y =1x.

(h) Change the order of integration in

([ renaeap.
00

SECTION —B

Answer all questions : 16 x4
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(4)

3. (a) Expand (x* +siny + €*) in powers of
(x — 1) and (y — ) through quadratic terms
and write the remainder, without computing

0.
Or

(b) Show that the function F(x, y) where

F(x,y) = —eee if (x, ¥) # (0,0)
(x,y) ml
= 0 if (x,3)=(00,0)

is continuous possesses partial derivatives
but is not totally differentiable at (0, 0).

4. (a) If ¥ be a function of r alone, where * = x.

show that
8V & &V  1aV
+ = + = .
&t ot ror

Or

(b) Ifx = rcos, y = rsinB, prove that
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(5)

iz.ﬁ_ﬁzu 2_ 2y Bu
{2 ca»] O oy

5
ﬂr:’; —EE='D, where u = u(r, 0).

becomes

5. (a) IfA, pand v are the roots of the equation
in k,
x y z
a+k B+Ek oxk -
prove that
0(x,,2) _ _ (R=V)(V—A)YA-p)
o, 1, v) (b—cXe—a)a—5b)"

I,

Or

(b) Prove that all rectangular parallelopiped of

the same volume, the cube has the least
surface.

6. (a) Express

1
I x™(1-x")° dx
0
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