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All Sections are compulsory. Attempt any five questions from each Section.

Section-1
1. (a)Let f be the function defined by :

Sey)=lTy ()09

0 (x.)=(0.0)

Is f continuous at (0, 0)? Justify your answer.
(b) Compute the slope of the tangent line to the graph of f (x, y)=xIn(x+ ) at the point

F,(e,0,e) in the direction parallel to the xz-plane.

(2'—+2'—J

_ . _ 2 T2

2, A closed box is found to have length 2 ft, width 4 ft and height 3 ft where the
measurement of each dimension is made with a maximum possible error of 0.02 ft.

The top of the box is made from material that costs $ 2/fi* and the material for sides and

bottom costs only $ 1.50/ft". What is the maximum error involved in the computation of
cost of the box?

. )
ow
3. Find s
Os
if w=4x+y2 +2z°, where x=e”‘2, y:lnij—s, and z =rst”,
)

4, (a) Find the gradient of the function f(x, y, z) = - .

Z+X
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1.

(b) Find the directional derivative of f(x,y)=x>+xy+y* at the point B, (1,—1) in the

direction towards the origin. (2% . 2%)

Find the absolute extrema of the function f(x,y)=2sinx+5cosy on the closed
bounded rectangular region with vertices (0, 0), (2, 0), (2, 5) and (0, 5) (5)

Find the maximum and minimum distance from the origin to the ellipse
5x% -6xy+5y* =4
®)

Section-II

Sketch the region of integration and write an equivalent integral with the order of
integration reversed:

j I f(x.y)dyds

-1 22
(5)

Evaluate

2 J;x—x’

I J y\/maydx

0 0

by converting to polar coordinates.
®)

Use a suitable change of variables to compute

ol 25 )o

y+Xx

Where D is the triangular region with vertices (0, 0), (2, 0), (0, 2).
_ 5)
Find the volume of the tetrahedron T bounded by the plane 2x+ y+3z=6 and the
coordinate planes x=0, y=0, and z=0 : )

Evaluate the integral

1?22y
zdz dy dx

-1 . l-xl x24.},2

by transforming to cylindrical coordinates. &)



12,

13.

14,

15.

Find the avefage value of the function f(x,y,z)=x+y+z over the sphere

Py =4, | )

Section-IlI

Evaluate

[[svdc+10yzdy+24e] ,
(o

where C is the parabolic arc x = y* from (0, 0, 0) to (1, 1, 0) followed by the line

segment given by x=1, y=1,0<z<1.

©)

Prove that the force field F=[(2x—x2y)e’*"+tan" y]§+[ zx -x’e™ ]j is
y +1

conservative in R® and using this evaluate the line integral IF.dﬁ , where C is curve
c
with parametric equations x =t>coszt,y=e ' sinzt, 0<t<1.
®)
State Green’s theorem for a simply connected region in R?. Use it to find the work done
by the force field F(x, yj=(3y—4x)i+(4x- y)] when an object moves once counter-

clockwise around the ellipse 4x* +y* =4. ' 5)

16. Evaluate

”'(x+y+z)dS,

where § is the surface defined parametrically by

R(#,v)=(u+v) i+(u=2v) j+(u+3v) k for 0<u<1,0<v<2. (5)
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17.  Use Stokes’ theorem to evaluate

gS[(x+2z;¢c+(y—x)ay+(z—y)dz],

C

where C is the boundary of the triangular region with vertices
3,0,0), (0, %, 0), (0, 0, 3) traversed counter clockwise as viewed from above.

O]
18.  Use the divergence theorem to evaluate the surface integral I I F-NdS, where
’ s
F(x, ¥,2)=C0s yzi +e~ 3 +3z°k and S is the closed hemispherical surface
z= ,/4—x2 ~” together with the disk x2+)? <4 in the xy-plane and N is the
outward unit normal vector field.
®)
19.  State and prove the Gauss-divergence theorem.
®
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