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2016

Time ' 3 hours
Full Marks - 80

The figures in the right-hand margin indicate marks.

1.

Answer from both the Groups as directed.

(ADVANCED CALCULUS)

Group — A
Answer any four of the following : 4x4 =16
xy(x* — y*)
——7—, (xy)=(0,0
@ Hix y) =1 Zayz ' W00

0. (xp=(00)
then show that f,, (0, 0) =1, (0, 0).
(b} Hx =), y=wyit)and z = f(x, y) where ¢, y
and f are differentiable, show that :
dz
dt

dx 3z dy
dt " ay dt

E4b
¥
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2,

(c)

)

()

fx=rsing-cosd y=rsinfddsing z=r

d{X ¥, Z) .
cosH then show that A0y - “ sind.

Expand x* + x*y* — y* about the point (1, 1)
up to the terms of the second degree. Find

the remainder R.,.

Compute I:q.rdx along the arc of the
i

parahnlax=y2fmm{1. =1} te (1, 1)
OR

Answer all questions from the following :

2x8=16

{a) Hz=x3-:q.r+yf3.x=rcusﬂ,yr=r$inﬂ,

e F.i

find ﬁ

(b) Ifu= fix+2y) + glx - 2y), then show that :
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(c)
(d}

(&)

i

(g}

th)

- e t_dz
lfz=e""  x=tcosty tslnt.mmpuem.

Showihat z = log {(x - a)° + {y—b)°}, satisfies
. o

{j—‘: + d_g = [ for (x, y) = (8, b).

gzc oy

If u=acosh x cosy, v=asin hx - siny, find
au, v)

ax y)

Verify existence and unigueness of
implicit function near the point (1, — 1) in case
of ¥+ 2x%y +x° =0,

Find _” (x+2y)dedywhen R=[1,2;3,5].
R

Reduce [ (1 —x2)y dx + (1 + y)x dy where C

=
is x% + y2 = az, to double integral using
Green’s theorem.

Group-B

Answer all guestions of the following :16x=4 = 64

3 (&) Showthatthe function | x | +| | is continuous
but not differentiable at origin.
OR
Fl-=16/3 {3) { Tum over )



(b) State and prove Taylor's theorem for function 6. (a) Prove-
of two variables,

4. (a) Ifvisafunction of two variables x and y and [P~y Taxay =
x=rcost and y =r sinf, prove that - R r[§+g+f]

azv v _a%v L v

L ov OR
2 aF o 2ae? ror
(b) Ewvaluate -

OR -

I e di. .
(b) Prmrelhat az — s invariant for change ¢
ax"‘ "o

av
Sz T

"!l-h

of rectangular axes.

5. (a) Find the maximum and minimum values of

x? + y2 + z2 subject to the conditions

x 3"2 z* =f1andz=x+y.
4 5 25

OR
(b) Hxyz=abe, thenshow thatthe minimum value
of bex + cay + abz is 3 abe.
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