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Que.1 Fill in the blanks.

(1) Area of region Ris given by A = oo
| (a) f [ dzdy  (b) féf dzdy  (c) fRf Sz, y) dedy  (d) ffzf dzdydz
13
(2) J of AYdT = coovviieeeiirieniens
@ 1 B 0 © 3 @ 2
(3) In double integral , Total -mass_M-of density 1overregion 0<x<3; 0<Sy<2 B
@ 1 B 6 © 2 @ 4
4) £ [fdz + gdy + hdz] is independent of path iff fdx + gdy +Adz is .o
(a) 0 (b) notexact (c) 1 (d) exact
(.5) Vector form of Green’s theorem is g (Vx) -k dedy = oo,
(a) Egi}'ﬁ ds (b} gﬂ-ﬂ dz (¢ gﬁ-ﬁ ds (d) [ox7 ds
(6) Area of plane region in Cartesian form is given by A = ... e
(a) wl~f[:z:a!:c—l—:yrdy] (b) }f[a:dy—ydﬂz] (c) %vg[md’y—i—ydw] (d) %(fj[mda:—ydy]
(7) Area of a surface Flu,v) 18 A = e |
ff VEG — F? dzdy (b) ff VEG + F2 dzdy (c) ff VEG — F? dudv (d) ff VEG = F dudv
(8) Parametric form of the plane y = 2z is F = rvireevenraeeens
(8) i+ vj+ vk | (b) wHuj+vk () wi+2uj+vk () uwi+j+ok
(9} A function f(=z,v, 2) is said to be harmonic if V2f = .....ooieieren. |

@ 1 0 2 (@ -1 & 0

@ | ( PT0Y)
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Que.2 Attempt the following ( Any Six )
1. 2y
(1) Evaluate [ f(1+ 22+ y?) dzdy.
0y

1y '
(2) Evaluate [ [(1 — zy) dzdy.
042

cy
(3) Change the order of integration in [ [ f(z,y) dydz.
00

(1,23)
(4) Show the the form under integral sign [  [zdz + ydy + zdz] is exact.
' (2,0,0)

(5) State Green’s theorem in vector form .
(6) Obtain first fundamental form of a surface in polar form .
(7) Prove second form of Green ’s theorem .- ’
(8) Evaluate [ V - ds , by using Stcke’s theorem ,where V.= 2i +27 and S:0<2<1,
0<y<t’ z=1

Que.3 (2) Transform [f(z + y)®dzdy in wv - plane by taking s +y=u, z—2y=wv.
R
Then evaluate it , where R : Parallelogram with vertices (1,0), (0,1}, (3,1},(2,2).
OR
Que.3 (b) Evaluate [3(z? + y?)ds , where C : along the circle 2% + 3y = 1 from (1,0) to (0,1) (counter-
c
clockwise direction) .

(c) Find volume of the region bounded by the first octant section cut from the region inside the
cylinder 2% + 2 =1 and by the planey =0 , 2=0 , z=y.
Que.4 (a) Find the centroid of density 1 in the plane area bounded by y = 6z — z° and y = z.

(b) Let f(z,y) =1 be the density of mass in region R: 0 <y <+/1-2%2, 0< 2 <1, then find
moments of inertia I .

OR

Que.4 (c) Find the centroid of density 1'in the plane area bounded by y = 22 — ¢ and y = 32° — 6z .
Que.5 (a) State and prove Green’s theorem for plane .
(b) Evaluate [ V-V dady, for V =Tzi—3yj , C: thecircle 2®+¢y* =4 .
F .

OR

Que.5 (c) Evaluate [[2zydz + (¢* + %) dy] by using Green’s theorem .Also check the result by direct
c
calculation , where C : the boundary of triangle with vertices (0, 0), (1,0}, (1,1).

Que.6 (a) Evaluate [f f(z,y,2) dA , where f(z,y,z) =zy andS:z=2y,0<2<1,0<y<1.
g

OR

1
0
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Que.6 (b) Find moment of inertia of surface S of density 1 about z-axis ,where
S 7= (a + beosv)(cosui + sinuj) + bsinvk, a>b>0;0<u<2r ;0<vs o,

Que.7 (a) State and prove Divergence theorem of Gauss .

(b) By using divergence theorem , evaluate
ff (& + 2)dydz + (y + z)dzd:t: + (x4 y)dzdy] , where S:2® +y* +2° =4 .

OR

Que.7 (c) In usual notation prove that f f v fdv= f / dA .

(d) By using divergence theorem , evaluate f 11 2dydz + y?dzdx + zzdmdy] ,
where 8 :Thesurfaceofcubeﬂﬁ:vgl, <y<1;0<z<1.

Que.8 (a) Verify Stoke's theorem for V = zi + 2j + yk and surface S : the square with vertices
(0,0,0), (1,0,0),(0,1,0)(1, 1,0) . T | |

OR

Que.8 (b) State and prove Stoke’s theorem .







