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( ADVANCED CALCULUS )
" SECTION —A

1. Answer all questions from the following: 2x 8
(a) Define directional derivative of a real valued
function at a point.
() Define Taylor polynomial of degree nata
pointx_.
(¢) Define affine transformation.

{ Twrn Cher



(2)

(d) What s an implicit function?

(¢) Define differentiability of a transformation.
(f) State stokes theorem.

(g) Define exactness of a 1-form w.

(k) What do you mean by functionally
dependent of a set of functions ?

Or

2. Answer any four of the following 4x4

(@) If f(x,y)=x"+3xp, find directional
derivative of fat (2, 0) in the direction

1 1
b=(3-%)
(b) Show that, if u=o0(x,5), v=vy(x ),
x=f(r,0),y = g(r, ),

&(u,v) 8(x,y) _ V)
&(x,y) 8(r,8) o(r,8)

(c) Let fec'is an open set s suppose j° has a
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(3)

local maximum at a point p €S. Then show

that Dfip,) = 0.

(d) Ify,,and v, are smoothly equivalent curves,
then show that L( y,) = L(y,).

(¢) Find the point at which the solution of
x*=yu=0andxy + uv =0, for u and v can

be obtained.
() If u=f(x,y) and v=g(x,y), then show

that

Hu,v)

= dxdy
o(x,y)
SECTION-B
Answer all questions : 16 x 4

3. (a) Iffec in an open set s, then show that all its
directional derivatives exist at any point p€s
and D, f(p) =B.Df (p).

(b) If fec' in an open convex set S in n-space.
then show that for any points p, and p, in §,
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(4) - (5)

their is a point p* lying on the segment M and &> 0 such that |T(p)— T{g) S M|p-q|
joining them such that forall p,gin Ewith [p—-gq|<3.
f(p)-f(p)=Df(P")- (- P) (b) Let T be a transformation from R” into R~
which is of class ¢’ in an open set D and
Or suppose that J(p) =0 for each peD. Then
: show that T is locally are-to-one in D.
(c) Find the polar form of the Laplace equation o
ou Fu_y - or
o |

(¢) Show that for any pes and ueR’®
(d) Letfec**! on an interval Jaboutx=c, and dg |, () = Dg(p).u
let P (x) be the Taylor polynomial of degree
n at ¢. Then show that f{x) = P (x) + R (x) for
any xel, where the remainder R, is given

(d) Let Tbeofclass ¢’ on an open set D in
n-space taking values in n-space. Suppose
that Xp) # 0 for ali pe D. Then show that 7{D)

by " is an open set. :

1% e x
&(I)=;]f( V(X —c)dt : 5. (a) Let F and G be of class ¢’ in an open set
K 1 D R Letp,= (3, ¥y Z,» U, V) be a point
of D at which both of the equations F(x, , z,

4. (a) Let Tbe a transformation of class ¢’ on an I'; u,v) =0, G(x, y, , u, v) = 0 are satisfied.
open set D in n-space, and let E be a compact : 3(F.G)
set in D. Then show that there are numbers ' Suppose that ?’_}—- #0 at p,. Then show
. ‘ u.v
MA/M.Sc.—Math-IIS (CC 202) ( Contirued )

MA/M.Sc.—Math-TIS (CC 202) { Turn Over )

I L



(6) (7)

that there are two function ¢ and y of class - (a) State and Prove Greens theorem.

c lf :{ n:fh;tlm ?::' *f (z) i.:o; Zogls:t:g:h:tt‘ (b) ga is ]: k t‘uthr: and p any dlffercnnate form,
the given equations on N giving 1, and v, at eSO .
(X Voo 2o)- | d(af)=(da)p +(-1)" ad(B).
(b) If D* is a parallelogram bounded by the lines Or
y= %I,y=%x+2, y=3x,y=3x -4, make (c) Let Z be a smooth surface of class ¢’ whose
. oo : domain D is a standard region or a finite
sobstituti to evaluate g
.TEPPFOP“‘“" onsoastoev union of standard regions in UV plane. Let
-L' pxdy. w= Adx+ Bdy + Cdz
Oor B where 4, Band C are of class ¢’ on i. Then
- : show that
(c) Find the length of the curve 3* = 4ax cut off ac o4
by its latus rectum. - jm:wqwmz... H{(H__
(d) Let Tbe a transformation from R® in to R° au o 3B oA
described by ¥ =f(x, y, 2), v=g(x, y, 2), *{*——E}fﬂf‘ (g‘g]dﬁ@ .
w = h(x, y, z) which is of class ¢’ in an open o T
set D': and suppose that at each point peD (d) If w=xydx—)*dyandy is given by a square
gc c?;ffcrenug dar tlms rank 2. Th‘cn show ~ withtwo apposlte vertices (0 0) and (1 1) -
atT maps D onto a surcace in UVW
space. find [,

MA/M.Sc.—Math-IIS (CC 202) ( Continued MA/M.Sc.~Math-TIS (CC 202) BA—200



