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Que.1 Fill in the bianks.
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Que.2 Answer the following ( Any Ten ) 20
(1) Prove that div (fU) = f(div U} + {grad f)- U

(2) Show that curl (s™r) =0, where r = zi+ yj + zk and r = |r|.

(3) Show that [ =2 / e ¥y
0

(4) Evalvate [ 3(z* + %) ds , where C : Over the path y = 2 from {0,0) to (1,1) (countexrclockwise
C
direction) .
12z

(5) Evaluate [ [ {1+ +y?) dyde .
0=

2@
{6) Change the order of integration in [ [ f(x,y) dydz .
: 20
(7) Obtain first fundamental form of ¥ = a cosv cosui + acosvsinuf + asinvk .

(8) Find equation of tangent plane and normal line to the surface y* + 2% = z at (2,1,5) .

) Evaluate / —— ds for w = 22% 4+ 3% and C : the boundary of the region bounded by y = 2? and

y:$+2.

(10) By using divergence theorem , evaluate [[ [{+ z)dydz + (y + z)dzde + (2 -+ y)dzdy] , where S:
8
4yttt =4

{11) Let R be 2 closed region in space and S be its boundary , let g be harmonic function in R , if

)
Z“}E =0 on S then prove that ¢ is constant function in R .
n
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(12) Evaluate [ [ [z dydadax .
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Que.3 (a) State and prove Legendre’s Formula . 5
{b) Prove that grad(U - V) =U x carlV+ V x cart U + (V- VU + (U - V)V, 5
OR
o gm-t 1 :L.mfl 4 ﬂ;‘n—l

Que.d (c) Prove that 3{m,n) = | /0 Ao dz .Hence prove that {{m,n) = | /U T de. 6
(d) Find 2 scalar fanction [ such that V = Vf, where V = ¢™*(yz1 + zzj + zyk). 4

Qued (a) Transforn [[{z? + y*} dady in wv-plane by taking z +y = u,z — y = v.Then evaluate it,

i

where R:Parallelogram with vertices {0,0),{1,1),(2,0},{1,-1}. i)

{b) Find the centroid of density 1 in the plane area bounded by y = 22 - and y=322-6z. 5

OR .
Qued {c) Find volume of the region bounded by the cylinder 22 + 3y =1, 4* + 22 =1. 5
i
a a+2a
(d) Change the order of integrationin [ fla,y) dyda. 5
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Ques (a) Verify the result [[V -V dvdy = [V -7 ds for V="T2i-3y7 C: thecuclea®+4%=4.
i C .
(b} Find area of the surface 2* = 2% +¢* , where 0 <z < 1.

OR
Que.5 (c) State and prove Green’s theorem for piane .

(d) Find moment of inertia of surface § of density 1 about z-axis , where
S 7= (a+bcosv)(cosui+sinu j}+bsinvk, a>b>0,0<u<2r, 0<v<on

Que6 (a) State and prove divergence theorem of Gauss .

(b) Verify Stoke’s theorem for ¥ = 3y i — 2z j+ y7* k and surface S : 22 = 2” + 1 bounded by
z=12

OR

Que.b (c} By using triple integral ,find volume of the region R : in the first octant bounded by 224+2% =1
J Y
and by the planey=0,2 =0,z =y.

(d) Vexify Stoke’s theorem for V = (2* + ¢/) 1 — 2y § and surface S : the rectangle bounded by
thelinesc=4a, y=0, y=>5







