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Q: 1 Answer the following by selecting the correct answer from the given options: [10]

1. The value of j;\,;_x?ﬂ—
a. 0 b. 1 c. > d. oo

2. The value of m for which the vector field F = (2x + y)T4 (3x — 22)] + (x + m2)k is

- solenoid
a. 0 b. 2 c. -2 d. 1
3. Bm+1Ln)+pmn+1) = —mmemeeme
a. f(m,n) b. g(m+1,n) c. Blm,n +1) d.fm+1L,n+1)

4. In double integration volume of f {x,y) over region R is given by V=------

a. [ [, dxdy b. [ [, dxdy c. { [, f(xy)dxdy d.[ [, dxdydz
5. - Work done by force P over the curve Cis given by W=

a. [, P.dr b. J. Pdr c. [, Pdxdy d. f. Pdxdydz
6. If x = rcos0,y = rsind then Jacobin J= -

a. 1 b. r2 : c. 7 d.2
7. The surface ¥ = aucosvi + ausinv] + uk represents -—------

a. sphere b. elliptic paraboloid c. circle d. hyperbolic 1-sheet

8. [, [fdx+ gdy + hdz] is independent of path iff fdx + gdy + hdz ig---------

a. 0 b. not exact c. 1 d. exact
9. f; fol fol xdxdydz = -
a 1 b. 0 c.2 : d. 1/2

10.1n triple function total mass of density o(x,y,z) in region R is given by M =---------

a. [ [, ofdxdy b.f [ dxdy <cf [, [ odxdydz d. [ [, [ 2odxdydz
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Q: 2 Do as directed: [08]

. True or False: Beta function £ (m, n} is convergent form > 0,n > 0.

True or False: If ¢ = i where 12 = x? + y2 then V¢ = 0.

f, J ddy = e

Forthe curve y = —x, _Z.‘;. e
True or Faise: If f = y3, g = x® + 3xy? then gii,_ %{7 — 3y

If W = 2x% + y? then V2W =

A function f(x, y, z) is said to be harmonic if V2f =---uuev

89

True or False: If o
on dn

on Sthen f — g is constant in R.

Q: 3 Answer in brief of the following questions. (Any Ten) [20]

-

2.
3.

. Find the equation of tangent plane and normal line to the surface x3y? —3x%z%3 = —zy + 2

at the paint (0, 2, 1)

In usual notation prove that nf(m + 1,n) = mp(m,n + 1)

Let f be defined by f(x,y,z) = x%siny + 1. Find direction derivative of the function f at
(0, 0, 0) in the direction of (1, 2, 3).

4. Evaluate . 3(x* + y*)ds, where C: x2 + y2 = 1 from (1,0) to (0,1) (clockwise direction)
5. Find the total mass of density of 1 in the region bounded by y% = 6x, y = 0,x = 6.

6.
-
8
Q.

Change the order of an integration [ [7 £ (x, y)dxdy

. Represent the surface x* + y? + z2 = a? in parametric form.,

. Find the area of the region bounded by r = a(1 + cos6)

Evaluate: f( m)[((ydx + xdy)cosxy + dz)|

{0,1,2)

10. Evaluate: [ [ [xdydz + ydxdz + zdxdy] where S:x% +y? + 72 = @2 by applying

Divergence theorem.

11. Let R be a closed region in space and S be its boundary. Let g be harmonic function in

R, then prove that [ [, = %a TdA = 0.

12. Evaluate fc V.t ds using Stock’s theorem for the given 7 = 2z + xJ and

0<%y <lz=1
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Q: 4 Attempt any Four of the following. {32]

(1) Define Beta and Gamma function. State and prove relation between Beta and Gamma
function. _ |

(2) In usual notation prove that: curl(T x V) = UdivV — Vdivl + (V.V)U — (U.V)V

(3) Transform [ f, (x +y)?dxdy in uv-plane by taking u = x +y,v = x — 2y where R is the
parallelogram with vertices (1,0),(0,1), (3,1) &(2,2). Hence evaluate it.

(4) Find the centroid of density 1 in the plane area bounded by y = 6x — x®andy = x

(5) State and prove Green'’s theorem for plane.

(6) Verify both vector form (divergence and curl form) of Green's theorem for the given I and
C, V.= 7xi — 3yj, C:the circle x? + y? = 4.

(7) State and prove Divergence theorem of Gauss.

(8) Verify the Stock’s theorem for V = (2x — y)T — yz?j — y*zk; and surface S: the upper half

surface of the sphere x2 +y? + z2 = 1.
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