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Answer from both the Groups as directed.

(Advanced Calculus ) |
GROUP—A

V" Answer any four of the following questions 4 x4

J%) Using sufficient condition of differentia-
bility show that

o

Yy 2
fE={VF 0 * P
0 s X=y=0
is differentiable at (0, 0).

\Lb)/Show that z= £ (xy), where f is differen-

3 : x(z) = 2 Z
tiable, satisfies o y )"
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' \(0)41’=F(x,y) and x =e"cost, y=e"sin¢,

v ov ,, (0% &
show that E{’f??e 7&7+¥ ’

(d) Find the stationary points of the function .

xy?z3 subject to the conditionsx + y +z =6,
X, ¥.2>0, '

I dx
\(Q/C/ompute vy

x=at’, y=2at, 0<t<2.

where I' is the curve

Or

2. Answer all questions of the following : 2x8

(@) If f(x,y)=+fixy|,findf, (0, 0).

(b) Write down the Taylor's theorem for expan-
sion of f(x, y) about (a, b) with remainder
term.

(¢) u=¢(y)+y(z) where y=x+at, z=x-at,
*u
show that ——=0.

éyoz
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(d If u=F(x,y,z) and z= f(x,y), find 5‘221

in terms of derivatives of ¥ and f.

(e) Examine the equation 3?4+ yx* +x? =0 for

the existence of unique implicit function
near (0, 0).

() Show that for f(x,y)=y*-x?*-2x" =0,
2

1
y=£—(l—~/1+8x), x> < is the unique

V4
solution in the nbd of (1, - 1).

x— .
(g) Evaluate ,{I}Ti dxdy, R=[0,1i 0, 1]

(h) Change the order of integration :

1L ied
fax [ fay.

-1

GROUP—B 16 x 4

y(a) Find first four terms of the Maclaurin expan-

sion of e™ cos by. Also find the remainder
after four terms.
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M

Or

WW that for the function
“

2-3
S(x,y)= x':_:’y: » (x,»)#(0,0)
0 » (%,3)=(0,0)

/5, (0,0)= £ (0, 0), even though the condi-
tions of Schwarz's theorem and also of
Young's theorem are not satisfied.

2. i
__1/59/11‘ F is a function of x and y and that
x=e"+e”, y=e'+e™, prove that

3F _*F 'F &F o'F
-2 WAL g OF
o “outw o 3 ant

@) If u=y*+27, y=y? +x7, w=x"+y? and

if Vis a function of X, ¥, z, prove that

— VW
ox
oV av oV
L, 22, =_)
(" u " ow
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\,5/(9/( u, v, w are roots of the equation

(A=xP+(A=y) +(A-2)'=0 inA, prove

A(u,v, w) =2 I=2Nz-x)(x-y)
o(x,y,2) V=w)w—u)u- v)*

“Or
(b)- Find the shortest distance from origin to
the parabola y? +8xy+7y? =225, z=0,
_6-(a) Prove that

Blm,m) = DI )

. 0, 0.
L(m+n) il

Or
))/With the help of Green's formula compute
the difference between the integrals
L= [{G+y) de-(x-y)dy i
ACB

L= [{(x+)y) de-(x-y)dy)
ADB

where ACB and ADB are respectively the
straight line y =x and the parabolic arc
¥ =4 joining the points 4 (0,0)and B (1, 1).
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