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PART A

(Answer all questions. Each question carries 3 marks)

|f/(x,y)=4x3y2+5x-2y,thenfind%andgat(1,2).

Showthat#=#y.iff(x,y)=excosy.

EvaLluatef3Lfo3fo2xy2z3dzdydx.

CO        Marks

Col          (3)

Col          (3)

C02          (3)

Evaluate  using  polar  co-ordinates JJR  (x2 +y2)dA, where A is  the  region       Co2          (3)

enclosed by the circle x2 + y2  = 4.

Determine   whether   the   vector   field        F= (y2-3)a+(2xy+5)/^  is      C03          (3)

conservative.

Calculatethe work done by the force fieldj =£-y/^+xzfin moving a      C03          (3)

particle  from  (0, 0,0) to  (1, -1,1)  along  the  curve x = I,y = -t2,z = t

for 0 < c < 1.

State Divergence theorem.                                                                                                 C04          (3)

Apply  Green's  theorem,  to  evaluate/c  siny  dx+X(1+cosy)dywhere      Co4          (3)

C is the circular path x2 + y2  = 4 in the counterclockwise direction.
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PART 8

(Answer any one full question from each module, each question carries 9 marks)

Module -1

Using  chain  rule,  evaluate   fandfifz=x2+y2where%=tt+Uand       col           (4)

10

]1

12

13

y - tt - „.

b)      Find    the    local    linear    approximation   i(x,y)       to   /(x,y)=xyz   at      Col           (5)

(1, 2, 3). Also find the error in the approximation at (1.001, 2.002, 3.003).

a)     Iftt=f(2x-3y,3y-4z,4Z-2X),thenprovethat±£+:g+±£=0.       col          (4)

b)      Locate  all  relative  extrema  and  saddle  points  of/(x,y) = 3x2 -2xy+       Col           (5)

y2 - 8y.

Module -2

a)      Using double integrals,  find the area enclosed between the parabolas y2  =       C02          (4)

X and x2 = y.

b)      Find the volume of the  solid in the first octant bounded by the coordinate       C02          (5)

planes and the plane 2x + y + z = 4.

a)      Evaluate  JJR  ydAwhere  A  is  the  region  in  the  flrst  quadrant  enclosed       co2          (4)

between the circle x2 + y2  = 25 and the line % + y = 5.

b)      Evaluate by changingthe orderofintegration: /o4/;sin(y3)dydx.                     co2          (5)

Module -3

a)      Evaluate/c  [(1+xy)cZx+x2dy]wherec:F(I)=t2£+2t/^;0<t< 1.           Co3          (4)

b)      Find   the   values   of  ci,A,c   so   that  F=(ci%y+bz3)i+(3x2-cz)j^+       C03          (5)

(3xz2 -y)£  is   irrotational.   For  these  values  of ci,A,c  flnd  the   scalar

potential of i.
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14 a)      FinddivcurlF,  whereF = x2z^L-2y3z2j+xy2z^k. C03          (4)

b)      ShowthattheintegralJ=/c  (ysinx  dx-cosx  dy)isindependentofthe       Co3          (5)

path. Hence evaluate the integral J along any path from (0,1) to (7T, -1).

Module -4

15           a)      Use  divergence  theorem  to  find  the  outward  flux  of the  vector  fieldf=       C04          (4)

x2£ + z/^ + yzfi across the unit cube.

b)      Use stoke'stheoremtoevaluate SC  i.dFwhereF = (2x-y)i-yz2/^-

y2zf and C is the boundary of the surface a-which is the upper half of the

C04          (5)

sphere x2 + y2 + z2  =  1 oriented upwards.

16           a)      Findthe  fluxofthe  vectorfieldf=x£+yj^+zfacrosscr,  which  isthe       C04          (4)

portion of the surface z = 1 -x2 -y2 that lies above the XY - plane and

is oriented upwards.

b)      Using Green'stheorem,  evaluate/c  (y-ex)dx+cosxdy,wherecisthe      Co4          (5)

boundary of a plane triangle with vertices (0,0), (:, 0) and (:,1) oriented

counterclockwise.

***

Page 3 of 3


