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Q: 1 Answer the following by selecting the correct answer from the given options: [10]
1. Ifd = a,0 + a,] + ask isa constantvector and 7 = x7+ yj + zk then div(d X #) = ----rvemr
a. 0 b.—1 c.1 d.a
2. The greatest value of the directional derivative of f = e**¥*Z at point (1,0, —1) is -------

a. 1 b. 3 c. 2 d4

3. The value of [, x2e™*dx is ----re---

a. 0 b. 2 0o d. oo
4 [ dxdy = --evereeeeeens
a. 3/2 b. =9/2 c. 9/2 d 3
5. If we change Cartesian variable (x, y) to polar variable (r, ) in double integration then dx dy = ----
a. drdé b. rdrdf c. |Jldrde d.r%drdd
6. Indouble integration total mass M of density 1 overregion0 <x < 2;0 <y £ 1ig-=----
a 1 b. 0 c. 4 d.2

7. The surface ¥ = acosvcosui + acosvsinuj + asinvk represents --------
a. sphere b. ellintic paraboloid c. circle d. hyperbolic paraboloid

8. If yzdx +xzdy+xydz=——-—~

A v cered
i fol fol fol xyzdxdydz = ----m--

a 8 b.1/8 172 -
10. A function f(x, y, z) is said to be harmonic if V2f = — — —

@l b.2 4 »

[PAGE-1] [P.T.0]




* Q:2 Do as Directed: [08]

1. True or False: The vector 3x%7 — 4yj + 2k isirrotational,

2. Trueor False: If @ = xyz then value of |grad@)| at the point (1,2,-1) is 3.

3. True or False: Work done by force P over the curve C is given by W = J; PdF

4. True or False: The moment of inertia about origin defined as Lh=1L-1,

6. The area of plane region in polar form is given by A=--meemen---

7: InStock's theorem [ fs (VX Vg =~ el cndd

8. The first form of Green's theoremis [ [, [[fV2g +Vf.VgldV = — — — — —

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

L. In usual notation prove that §(m,n) = f(n, m)

2. For which value of a the surface ax? - yz = (a + 2)x and 4x%y + 2% — 4 = 0 are perpendicular to each
other at the point (1,-1,2)?

3. Find the equation of tangent plane and normal line to the surface x%y? = 3x2z% = —zy + 2 at the point
©0,2,1).

4. Evaluate [, (y2dx — xdy) where C: along the straight line from (0,1) to (1,0).

5. Evaluate: foz foy e**Ydxdy

6. Change the order of integration foc foy f(x,y)dxdy

7. Verify whether the line integral f((f’l_zz)’—l) (yzdx + xzdy + xydz) is independent of path or not. Also

calculate,
8. By using line integral find the area of region r = a(l + cosb).

9. For which value of u 7 X #;, = 0? where 7 = ucosvi + usinvj + uk.
10. Evaluate [ [; (sinxdydz + y(2 — cosx)dzdx) where S:0 < x < 30y<20<z<1by applying
divergence theorem. »

11. Let R be a closed region in space and $ be its boundary. Let g be harmonic function in R, then prove that
)
[ 52d4=0

12. If V = Vf then prove that J; Wds =0,
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» Q 4 Attempt any Four of the following. [32]

(1) State and prove Duplication formula.
(2) In usual notation prove that: (i) curl(r"7) = 0
' (ii) V2(r"F) = n(n + 3)r™"%F Where7 = xT+ yj + zk andr = |7
(3) Let f(x,y) = 1 be the density of mass M in region R:0 < y < V1 — %2, 0 < x < 1 then find centre of
gravity and moment of inertia [,,, L, &1,

(4) Transform [ [, (x = y)2sin®(x + y)dxdy in uv-plane by taking u = x — y,v = x + y where R is the
parallelogram with vertices (m,0), (2%, ), (m, 2m) &(0, 7). Hence evaluate it.

(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 7 and C,
V = yI+4xj, C: the boundary of triangle with vertices (0,0), (2,0) & (2,1).

(7) State and prove Divergence theorem of Gauss.

(8) Verify the Stock’s theorem for 7 = y°T — x3]; and surface S: the circular diskx? + y2 < 1,z = 0
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