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1. (a) State the domain of the function

6 y)=4-x2? -y? 1

(b) Find (g—fJ where

Yy, 0
2
fle =x3y% +e™ 2
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() Show that

20cy/
(xf Y)=(0, 0) 2 +y2

does not exist.

(d) Using definition, show that the function

YA
[ 9={fx2 2" (’ﬁ Y #(0,0)

0 ; (xy=(,0
is continuous at the origin.

Or
For the function

x3 4y
foogp= e **Y

af af
h. S il 1
show that 3 s 3 exist at (0, 0) and are

equal.

(e) Show that f,, =f, where
flx y = Xsiny+ysinx + xy

3
(fl Find the values of dz 0z
| ‘a“)—c‘ and g—— at -the
point (m, m, m) for the function
sin(x + y) + Sin(y + z) + Sin(z+ x) =0 4
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(h)

()
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(3)
R
" dw .
Find (—) where w=2z-sinxy and
dat i1

x=t, y=logt, z=e'"1.

Find an equation for tangent plane to
7 E
x

the surface z=tan at the point

@, 3, .
Or

Find the directional derivative of
2 2

for, Y=e*¥ at By -1l) in the

direction towards Q(2, 3).

Find a vector that is normal to the level
surface x° +2xy-yz+3z2 =7 at the

point (1, 1, -1).

Determine the stationary points of the
function f(x, y)=x° +y° -3x-12y+20
and classify the points.

Or

Find the maximum and minimum
values of the function f(x, y)=3x+4y
on the circle x? +y? =1.
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2. (a)

(b)

3. (a)

(b)
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(4)

- - _+ ‘-')
Find div F and curl F where
g
F=v(x®+y% + 23 -3xyz)
Or

If F = x?yi + xzj +2yzk, find V- (V xF).

Evaluate
J‘ J‘ x2y5 dA
R

where R:[l, 201

Show that
-0 95 .0
ﬁdxf} iz +§2 dy=J:dyJ?,i;—2—;—";;dx

Define Jacobian of a function of two
variables.

Evaluate

Hsin(u} dx dy
5 xX+y
where E is the region bounded by the

coordinate axes and x + Y=1in the first
quadrant.

( Continued )

(c)

(@)

(e)
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(S)

Or

Use transformations wu=x-y and
v=2x+yYy to evaluate the integral

[ex? -xy-y? ax ay
R

where R is the region bounded by the
lines y=-2x+4, y=-2x+7, y=x-2
and y=x+1.

Define flux across a plane curve.

Find the value of
Joloe+ 2 dx s (e -y ay)

taken in the clockwise sense along the
closed curve C formed by y® = x? and
the chord joining (0, 0) and (1, 1).

Or

Ic f(x, yds, where

f(x yy=x+y and C is the circle
x? +y? =4 in the first quadrant from

(2 0) to (0, 2).

Evaluate

State and prove the fundamental
theorem of line integrals.
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(a)

(b)
(c)
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(6)

Or

Find the value of IC(nydx+xy2dy)

taken in the clockwise sense along the
hexagon whose vertices are (x3a, 0)
(X2q, iJ— 3a).

State and prove Green’s theorem.
| Or
Prove that the line integral
J- xdy-ydx
C x24y2
taken in the positive direction over any

closed contour with the origin inside it,
is equal to 27.

Write one property of surface integral,

Evaluate

deydz+dzdx+xz2 dxdy
S

where S is the outer 31de of the part of

the sphere x2 +y%+2%2 =1 in the first
octant.

Or

Use Stokes’ theorem to find the line
integral Lx2y3 dx +dy + zdz.

( Continued )
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(e)
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(7))

Prove that the flux of a vector field
F MI+N]+Pk where M, N, P are

functions of x, y and z across a closed
piecewise smooth oriented surface S, in
the direction of its outward unit néormal
field i is equal to

[[[v-Fav
D
where D is the convex region without
holes or bubbles.
Or

Use divergence theorem to find the

o
outward flux of F across the boundary
of the region D, where

F=(y-xi +(z-9)j+@y- 0k

and D is the cube bounded by the
planes x =11, y=4%1 and z=+1.

Or

; D is the triangle

Evaluate H .
y +

bounded by x=2y, y=-x and y=2.

Reverse the order of integration in the
iterated integral .

B[ ros wayax
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() Using double integral, find the area of
the region between y=cosx and
y=sinx over the interval 0<x<Z. 2

(g) Evaluate szz ye* dV where B is the box
T

given by 0<x<1,1<y<2, -1<z<1. 2

(h) Compute the volume of the solid
bounded by the sphere x24+y? 422 24
and the surface of the paraboloid
x? +y? =3z 4

Or

Find the volume of the tetrahedron in
the first octant bounded by the

coordinate planes and the plane

x+d 2,
2 3

() Evaluate the following integral by

changing the order of the integration in
an appropriate way :

Evaluate : \
21 2.2
3 Dl
J; jgjsews;) sin ¢ dp do b
* & &
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