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I.(a)Defuecondnuityofafunctionoftwovariables.Showthatfiscontinuousat(0,0),where

f¢,"-(ysi"o(:)::::

(b)(i)Showthat(x,yl)i+in(o,o)#doesnctexist.

(ii) Compute the slope of the tangent hue to the graph of f at the given point Po in the
directionparalleltothexz~planeandyz-plane`wheref(*y)=#2si7i(I+y)
and  po (:':' o).

(c)Atacertainfactory,thedailyouq]utisQ=60K:I:units,whereZrdenotesthecapital
investment(inunitsof$1000)andLthesizeofthelaborforce(inwcker-hours).Thecurlent
capital investrent is $900,000 and 1000 worker-hours of labor are used each day. Estimate
the change in output that win result if capital investmeut is increased by $1000 and labor is
decreased by 2 worker-hours.

2. (a)  Define differentiability of a function of tiro variables.  Give an example Of a   non-
differen¢abLe function for which /jc and j} exist.

{b)    (i) Let /(#,y,z) = ays!n(#z). Find VJo at the point Po(1, -2,T[) and then compute
the directional derivative off at Po in the direetion of the vector p = -2i + 3j -5k.

(ii) Find an equation for each horizontal tangent plane to the surface
z -5 -£2 -y2 + rty.

(c)   Given that the largest and smallest values of f(#,3J) = 1 -x2 -y2  subject to the
constraint # + y = 1 with x 2 0 and y 2 0 exist, iise the method of Lagrange multipliers
to find the extrema.
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3. (a)    (i) Evaluate JrR 2xey di4  ;  Z}:  - 1 S x S 0,  0 S y S !7t2 using iterated integration.

(ii) Find volume of the solid bounded below by the rectangle R in the ay plane and
above by the graph ofz = J(#,y) where f(#,y) = /fy  R :  0 S # S 1,  0 S y S 4.

a) Evaluate JJD(2y -x)dA  ; D is the region between the paral)ola y = #2 and the line
y - 2x.

(c)  Compute the area in polar form of the region D bounded` above by the line y = x and
below  by the circle #2 + y2 - 2y = o.

4. (a)  Evaluate J}TD xdv where D is the solid in the first octant bounded by the cy]indsr A:2 +

y2 = 4 and the plane 2y + z = 4.

{b) Using cylindrical coordinates, find the volume of the solid in the first octant that is
bounded by the cylinder #2 + y2 = 2y , the half cone  z =  J=ZTjz  and xy-plane.

(c) Let D be the region in #y plane that is bounded by c.oordinate axes and the line # + y = 1.

Use   suitable   change   of variables t£ = # ~y,  u = I +y   to compute  the   integral

fTD|=)4dyd#.

5(a)  Evaluate the line integral  J|c(-y d# + # dy + #zdz)  , where C is the helical path

given by# = cost,y = si7t€,z = £ for 0  S   f  <  27T.

(b)  Verify the vector field F¢, y) = fy -#Z)i + (x + y2)i is conservative and find a scalar
potential f for F. Then evaltLate the line integral Jc  F. dR, where C' is any smooth path
cormecting A`(0,0) to 8 (1,1).

{c)Showthattheempse£+£=1hasareaITabusingthetineintegral.

6(a)   Evaluate J:ts 2#ds where S is the portion of the plane # + y + z = 1 with # 2 0, y 2 0 ,
z=0.

a)UseStokes'theoremto;valuateJJs(curlF.N)ds,whereF=#!+y2j+#yzkand
S is that part of the paraboloid z = 1 -#2 -372with z 2 0. Use the upward unit normal
vec,tor.

(c)UsethedivelgencetheoremtoevaluntethesurfaceintegraljJsF.NdsfortheF=(#2+y2
-z2) i  + #2y i +3z k and S is the surface of the upper five faces of the unit cube
0 S x S 1,  0 S y S 1, 0 S z S 1  missing z = 0.
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