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Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

/[/. (a) State the range of

1
f(xr y) o E 1

(b) Fill in the blank : 1

The definition of limit of f(x, y) applies
to the boundary points and of the
domain of f.
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( 3 )

(el
\
\ (h) Determine Vf at (1, 2, —2) where

(c) State when [ 1
lim  f(x, y) ' \ [y 2)=(2+y? +2%)2 4 log xyz 4
(x; Y)—=x0, Yo)
does not exist. 1

() Find the directional derivative of

(d) Investigate the existence of the limit

f(x, y, z) =3e* cosyz
2

— 2 ‘ at the origin in the direction of
(x, y)-0,0) Yy Ao ok . |
2i + j-2k 4
(e) Find f, and f,, given f(x, y)=log, x. 2 or

Find the tangent plane and normal to

dw the surface x+y+z=1 at (0, 1, 0).
(f/ Use chain rule to find gt where

w = x? + y? along the path x=cost and

y=sint at t=m. 2 | () Find the local extrema or saddle point

| as applicable of the function .
(g) I w=f(x, y) is differentiable and both x ‘ |

X, Y)=6x2-2x% +3y2 + 6 5
and y are differentiable of t, then show | J6 y) y & |
that w is a differentiable function of
fhand (k) Use the method of Lagrange’s multiplier

d_w_=~6iggc_+iiy_ 3 to maximise f(x, y)=xy subject to the

dt oxdt oydt constraint x+y =16. 5

Or , Or

f w=yz+zx+x d = | : :

& o G ow g :; o Find the points on the surface
Y=r-s, z=rs, then find 5 and 512 22 =xy+4 closest to the origin,

s
at (r, s)=(2, 1).
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(b)

(c)

(d)

(e)
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( 4 )

Find the y-limits of integration for the
integral

[ fx, y)dA

where R is the region bounded by the
line x+y=1 and a circle of radius 1
with its centre at the origin.

Sketch the region of integration on the
plain paper for the integral

212 £x, y)dxdy

Write any one iterated integral for the
double integral

[l e y)aa

where R is the triangular region with
the vertices (0, 0), (1, 0) and (O, 1).

Reverse the order of integration

1p4-2x
Io a dydx

Find the volume of the region between
the cylinder 2z=3? and xy-plane
bounded by the planes x=0, x=1,
y=-1, y=1.

( Continued )

0]

(9)

3. (a)

(b)
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( S)

Set up the iterated _integral for
evaluating the integral

mD fl(r, 6, z)dzrdrd®

over the region D which is a prism
with its base on the xy-plane bounded
by the x-axis and the lines y=x
and x=1 and whose top lies in the
plane z=2-Yy.

Write any two different iterated triple
integrals for determining the volume
of the tetrahedron bounded by the
coordinate planes and the plane

x+ 227

23 2%2+2%=5

Define Jacobian of the transformation

x=f(uv); y=9gu v

If
u:l(x+1),v=~]—L-(y+4); w=2z+4
2 3
a(x, Y, 2)
oG d(u, v, w)
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( 6 )
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er the
curve l surface of the cube cut E?I;— az=a
5 - lanes x=a; Y =4, i
F(t)=2ti +tj+(2—26)k; 0<t<1 octant by the plan
! here S is the surface
(d) Show that the work done I F.dr ‘; (d) Evaluate Hsfds B gwra -
around every closed loop in an open area of the cone z:sz S
region D is zero if and only if F is and f(x Y, z):xz.
conservative in D.
kes’ theorem.
(e) State the fundamental theorem on line (e) State and prove Sto
integrals. If F is a vector field whose Or
components are continuous throughout e divergence theorem.
an open connected region D in space, State and prov
then there exists a differentiable
function f(x, y,2) such that F = vf, * Kk *
show that
_[fﬁ .dr |
is path independent where }
-— + S = 1
r=gt)i+h(t)j+kt)k; a<t<b |
is a smooth curve Joining A and Bin D, .
1+3=4 |
4. (a) Find the curl of the function :
. i \ 2 o = ‘
Fix, y) = (x* - y)i +y-y?) |
t
(b) State Green'’s _theorem In circulation- *l
curl or tangentia] form, | ,
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