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Q: 1 Answer the following;by selecting the cotrect answer from the given options: [10]
1. The value of [” ——dx '-45----—-«
a.l b.0 €.—1 d. does not exist
2. IfV = (3xyz)i — 2x?y)] + (22)k then |div¥| at (1,1,1)-—eemmv
a0 b3 o1 d.2
3. The value of B(m,n) is -
a.——n—B(m. n) b. mB(m n) c, -m—B(m n) cf—lE—B(m,n)
4. If we change the Cartesian variable (x, y) to the Cartesian variable (u,v) in double integral then
dxdy-— e
a.dxdy ¢ bJdudv ¢ |/|dudvy d.|/|dxdy
3. In double integral total mass M of density 1 over region 0 S x,y < 28 ——mmmmmmeee
a.l b.2 el d.4
6. fol fﬂz dxdy = —e--eev |
a.l | b.0 c.3 d.2
7. Area of plane region in polar form is given by A = =
a.ifc r*dg b.f. r2d8 -:.%fc rd6 d. %fc [xdx — ydy]
8. HF=ui+vj+uvk than EG — F? = —eee.
a.l + v? b.uw c.1+u? 4 v? d 1+u?
9. Afunction f(x,¥, z) is said to be harmonic if V2 = s
a.l ' b.2 c—1 d. 0
10. 17 = & then dA =-o | |

a.0 b. dxdz c. dxdy d. dydz -

[10f 3] [P.T.0]




. Q:2 Answer in brief of the following questions. (Any Ten) [20]

1. Find the value of [, x2e~*"dx,

2. Let f be defined by f(x,¥,2) = x%siny + 1. Find the directional derivalive of the function f at
(0,0,0) in the direction of (1, 2, 3).
3. Show that curl(r") = 0, where 7 = xT + y] + zk and r = |7,

I

. Evaluate the ling integral f. 3(x* +y%)ds where C: along the circlex? + y? =4 from (2,0) to
(—2,0) (Anti clockwise).
Find the work done by force 4xy7 — 8yj + 2k atong the curve(0,0,2) to (3,6, 2).

® o

. Find the area of the region bounded by y = x? and y = 2x + 3

=4

. Evaluate the line integral of f(o 12 (ydx + xdy)cosxy + dz] on any path.

co

. Evaluate f als for the given w and C, w=e cosy+x% (; the boundary of the region

x% +y* < 1in the first quadrant,

w

Identify the surface 7 = asinhucosvi + bsinhusinvf + ccoshuk.

10. By using Divergence theorem evaluate the surface integral Jo | Dzdydz + zxdzdx + xydxdy),
where §: x2 +yi4zt =1

11. Find the volume of the region R by using triple integration, R: In the first octant bounded by

x2+z2=1 andbytheplaney =0,z=0andx =y |

12. By using Stock’s theorem evaluate fc V.tds where 7 = 47+ xj, $:0 < xy<lz=1

Q‘:3 {a) Stéte and p'rove the Duplication formula. ' | - o [05]
(b) Prove: [+ 5inf x fz _do=n .  [05]
OR
(a) In usual notation prove that curl(T x 7) = Jdiv¥ — Pdivi + .9 — (T.5)7 [05]
(b) Let f(r) = e—:?— be a scalar paint function then prove that (72 — 42)f = 0, o5}

where r = Jx? 4+ y2 + z2

Q:4 (a) Transform f f (x ~ y)2sin*(x + y) dxdy in uv ~plane by takingu =x~y, v=1x +y where
R:is the parallelogram with vertices (x, 0), (2, =), (ir, 217), (O, m). Hence evaluate it. [05]

(b) Let f{x,¥) = 1 be the density of massintheregion R0 <y <Vi— 42 0<x < 1, then find

the center of gravity and moment of inertia Lo Ly, Iy . [05]

' [20f 3]



OR

(a} Find the centroid of  density 1 in the plane area boundéd byy=6x—x2andy=x [05]

x? '
(b) Change the order of an integration [z f;_“ [(x,y)dydx [05]
Q:5 (a) State and prove Green’s theorem. [06]

(b} Evaluate [ [ f(x,y,2)dA where f(x,y,z) = tan™t (%) Sz=x"+y% 1<z<4 x,y20

[04]
OR
(a) Verify both form (divergence and curl) of Green's thaorem for the given V7 and (.
V = 7xi — 3yJ and C: the circle x2 + y2 = 4 [06]
(b In usual hotation prove that [ [ Viwdxdy = I %ds [04]
Q:6 (a) State and prove Divergence theorem of Gauss. ‘ [06]
(b) By using the triple integration, find the total mass of distribution of density & in a region R,
where ¢ = xy and R: the tetrahedral with vertices (0,0, (), {(1,0,0),(0,1,0)(0,0,1) [04]
OR
(a) State and prove Stoke's theorem. ‘ [07]
i) ) (az-——rz)
(b) Evaluate: [7 [ [ & rdrd6dz | [03]
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