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The figures in the niargin indicate
Jull marks for the questions.
1. Answer the following as directed :
1x6=6
(a) The Domain and Range of the function
flx, y)=8x+5y+2 is
(i) Range of fis R and Domain of f
is R2

() Range of fis R? and Domain of f
is R
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(iii) Range of fis R and Domain of f J 2 3
is R | (d) The value of L jo x2ydxdy is
\
(iv) Range of fis [3,5] and Domain (i) ‘22§
is {(x, y)e R|3x+5y=2} 27
@ -
2
(b) If z=f(x, y)=4x2+3y2, 2
x=x(t)=sint, y =y(t)= cost, | ' (it)) -27
dz |
dz | .27
then —- is W) =
(i) 4xcost-3ycost (e) Let f be a real valued function of two

variables. Let D c R2 be the domain of
the function and (a, b) an interior point
of D such that fadmits of second order
continuous partial derivative in its

(iv) 8ysint-6xcost neighbourhood. Suppose

f.(a,p)=0=f,(ab)

and A= fq(a b),B=fylaDb)

, | and c= f,,(a, b).

@ IL>I, | Then the function f has local maximum
value at (a,b), if

(i) 8xsint-6ycost

(iii) 8xcost-6ysint

(c) 1f a double integral exists, then the two
repeated integrals I, and I, is |

i) I,<I, )
) A>0, AC-B2>0
i) I,=1I, (i) A<O, AC-B2>0
, (i) AC-B2<0
N
(iv) None of the above (iv) AC-B2=0
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(e) Evaluate by changing of integration

() Existence of all the directional derivative 0 px
at a point imply | jo Io e~ ydydx

i) certainly continues |
i . () Find the extreme value of the function

(i) may not be continuous F(x, y)=x2 +2y? on circle x2+y2=1.

(iii does not exist
: (@ I z=x2y+3xy* where
% x = sin?2t, and y = cost,
1

az
ﬁnd dt £=0

(iv) None of the above

2. Answer the following questions : (any five)
' 2x5=10

(@) Under what condition, in double
integrals the order of integration can

be changed at will ? 3. Answer the following questions : (any six)

5x6=30
(b) Evaluate ” xy(x +y)dxdy where R is (a) Show that the maximum and mini§n1§hrr;
the region bounded by x2=y and of radii vector of the section ©
x=y. surface
2 x2 y2 + E.z_
() If fx,y)=g(x2-y2,y2-x2)andg is (x2ry2422) =5t
differentiable, show that f satisfies th =
equation d © by the plane Ax+py+r2= 0 are
ya_f.+xg-£=0 given by
ox oy a2z | b? 72 __o
(d) Find the equation of the tangent plane —I-W Ti-p2y2 1-c2y?

and normal line at the point (-2,1,-3)
to the ellipsoid
x2 22

2 2
4+y+9_3

where y=radius vector.

) ntd.
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(b) Examine the continuity at (0,0) of
function f: ’

(. y)=(0, 0)

Xy
floy)=iJx2eyz

0 (x: y)=(0,0)

() 1f z= f(x, y) is a differentiable function

of x any y where x=g(t) and y=nh(t)
are both differentiable function of ¢

Then show that z is a di i
funotion of £12t differentiable

N — —
—

dt oxdt oydt

(d) Find the local maxim i
um and mini
values and saddle point of mam

fO6y)=x+yt—dxy+1

(e) A rectangular box without g lid is to be
made from 12cm2 of cardboard Find
the maximum volume of such a box

() Integrate J'J‘ (x—3y2)dA
R

where R={(x,y)'05x52, lsys<2}
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(g) Find the volume of the solid that the
line under paraboloid z=x2+y?2 and
above the region D in the xy-plane
bounded by the line y=2x and

parabola y=x2.

(h) Show that a function which is
differentiable at a point admits of partial
derivative of that point.

(i) Evaluate H xm-lyn-1 dxdy over the
region bounded by
| x+y=h, x=0,y=0

| () Evaluate
2 Varx2 (2 :
2l [ (2 +y?)dzdydx

4. Answer any two of the following :
10x2=20

Suppose that the temperature at
a point (x, y, z) in space is
given by

T(x, y, z) =80 /(1+x2 +2y2 + 322 ),
where T is measured in degree
Celsius and x, y, z in meters. In
which direction does the
temperature increase fastest at
the point (1,1, -2) ? What is the
maximum rate of increase ? 5

(@) ()
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(ii) Evaluate

(b) (i)
(@
(c) ()

(i
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I: Ig x2 fyz dydx 5

If u=f(x,y) where x=escost

and y=e®sint.

Show that
2
: a—g+62—u=e‘23 62u+ d%u
ox*  ay? ds? ' 372
S

Use a double integral to find the
area enclosed by one loop of the
four-leaved rose r = cos20. S

F?nd the magnitude of the
directional derivative along a

line making 30° with positive

direction of x-axis at for
x

x2? +y2 - S

the function

dxdydz
Evaluate I‘J/.I (x+y r241)°

where V is the tetrahedron
bounded by the plane x=gq,

(@ ()

()

Let z =4x-y2 where x=uv? and

y=u3v.Findg—Z and % S
Define a conservative vector field.
What is the scalar potential of a
conservative vector field ? Verify
that the field F=2xyi+x2j is
conservative with scalar potential

f=x2y- S

5. Answer any one of the following questions :

(@) ()

(~ii}
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14x1=14

State and prove Green’s theorem
in the plane. 10

Using Green’s theorem evaluate

§_ y2dx+3xydy where C is the

boundary of the semiangular
region D in the half plane between

the circle x2+y2=1 and

x2+y2=4. 4
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(i) Find the area of the region D

() @) Evaluate H FdS when between y=cosx and Yy=sinx
S

over the interval 0 < x < % , using—
Pl )i s

(1) single integral;
and S is the surface of the

i al. 4+3=7
region E bounded by the (2) double integr
parabolic cylinder z=1-x2 and
the plane z=0, y=0 and
i

(i) Evaluate I _[ zdS where S is the
s

surface whose side S, is given by
the cylinder x2+y2=1 whose
bottom S, is the disk x2 +y2<1
in the plane z =0 and whose top
S; is the part of the plane Z=1+x

lies above S,. 7

() () Obtain the formula for converting
a triple integral in rectangular co-
ordinates to one in spherical co- |
ordinates. 7
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