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Solve -t-he Followins Ouestions
(Ouestion Nunrber-1,):(35 Marks)

=  (  ,  vz ' \ r - . (  ,  - -2 \ -
(A)Ver i fyStokes ' theorem fo r  F  - [ r '+ f l ,  * l  y '+7) i+ (x lz )k  wheres issur f i rceo f  the

cube  x  :0 ,1=0rz :0 ,x  :3 r ' y  =3 ,2 :g  uoou .  they -zp lane '

(B) Find the unit normal vector ancl the surface area of ,:rl7nF over the region D bounclecl by

2  - , ^

r (2.6) ,  r ( -1 .4) ,  IU-* ' ) ' ' '  t ly  and
0

;
- Prove that p(m,"):z!("in0)'*t (cosd)'"- ' d0 , andevaluate

o

(O uestion Number-2) :(2 5 M.arks )
I

(A) If O = l= +----_' prove that grar) {: -3.
l x t  +yJ  +zE l  r

(B) Show that a.(f 
"a) 

is in absolute value equal to the volume of a paralleiepiped rvith sides a , b , antd.

c .
(C) If l[(r,y) is defrned and continuous function having continuous first partial derir.atives in a closed

region R bounded by C, prove rhat lf{aAa* = $ W (x,g)dy. \l'hy Green's theorem not applicable' i cx  z

to the integrai $-{-a. 
--J, 

:rO, 
where C is the ellipse x2 +4y2 =4?.

-  x ' +y '  x ' +y '

(Ouestion N umber-3 );(40 Marks)

(A) Shcw that F@,!,2)=(2ry +rt)t +xt.|+3xz'k is conservative f,orce field and frnd the scalar

potential and fi-nd the work done in moving an object in the fieid from (t,-Z,t) rc (3,t.+) .

(B) Verify divergence theorem for F:Lr'yi -y' j  +4xztk tukn over the region in the f i tsr octant

bounded  by  y t  +z t  : 9  - r  -  l .

(C )F ind theang lebe tween thesu r faces  x '+y '+z t :9  and  x '+y t - z :3  a t thepo in t (1 ,1 ,1 ) .

(D) BV the simplex method, find x, and x , that rnaximize the sum ir , +.r , subject to the constraints

x ,  )0 ,  x r  20 ,  and

x ,  +2x  , 3  4

4x  r+Zx ,  <12  .
- x ,  + r "  (  1
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