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US03 CMTH 2 2 -Mathematics

MUTTIVARIATE CALCULUS

Total Marks: 70

Note: Figures to the right indicates full marks of question.

Q: 1 Answer the following by selecting the correct answer from the given options: [101

1. lfd=ai*a2i+a3rt isaconstantvectorand i=xi+yi+zithendiv(dxi)= ---'--'--'

a.0 b. -1 c.L d.a

2. The greatest value ofthe directional derivative of f = sx+!+z at point (1,0, -1) is "'---

- SeatNo.:

(,,TLSJ

a. 1 b.3

3. The vaiue of li x2e-'dr is ----------

a.0 b.2

4. tl fi axay = --------------

a, 3/2 b. -e/2

a. 1 b,0 c.4

7. The surface | = acosvcosui + acosusinui + asinuL represents --------

a. sphere b. elliptic paraboloid c. circle

B, lf yzdx * xzdy * xydz= -*--
. I xz +vt +zt\a. dlT) b, d(xyz)

s. f, ffi xyzdxdydz= --------

Eui atv, l'+ &^r,rat5,to)1

c.2

c. -2

c.912

c.d(xz+y2+22) o o(ry)

d. u4

d.0
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d.4

d, oo

d.3

d.2

d. hyperbolic paraboloid

5. if we change Cartesian variable (x, yJ to polar variable (r, 0) in double integration then dx dy = ----

a. drd? b. rdrd9 c. llldrd? d.rzdrdq

6. In double integrationtotalmass M of densityl overregion 0 ( r ( 2;0 <y < 1is------

a.B b.llB c.112

10. A function f(x,y,z) is said to be harmonic ifVz f = - - -
c, -1
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a. 1 b.2
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Q: 2 Do as Directedr

True or False: The vector 3xzt - ayi + 2fr, is irrotational,

True or False: If 0 - xyzthenvalue of lgra dillatthepoint (1,2,-1) is 3.

True or False: Work done by force P over the curve C is given byW - I, paf

True or False: The moment of inertia about origin defined as Io = Ir _ Iy

I{ tf=r ordy = -
The area ofplane region in polar form is given by A=--

In Stock's theorem /l CV xf),nae= - * F

ThefirstformofGreen'stheorem is! lr [1172g+Vf .yg]dv =

to{ilil
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Q: 3 Answer in brief of the following questions, (AilyIlr.)

1, In usual notation prove that B(m,n) = F@,m)

2' Forwhich value ofathe surface axz -yz- (a+2)x and 4xzy*zs -4= 0 are perpendicularto each

other at the point (1, -I,2)?
3' Find the equation of tangent plane and normal line to the surface xsyz - 3x223 = -zy * Zat the point

(0,2,7).

4' Evaluate I, u'a, - x2 dy) where c: arong the straight rine from (0,1) to (1,0J.

5, Evaluate: Il i{ t,*, aray

6. Change the order of integration [i I{ f @,flaxay

7' Verify whether the line integral ff,)j| ') tl,rax * xzdy * xyd"z) is independent of path or not. Also

calculate, '

B, By using line integral find the area ofregion r = a(!* cosg),

9. Forwhichvalue of u nxq, = 0 ? where i = ucosv1*usinvl *uE.

l0.Evaluate ilrGtnxaydz+y(2-cosx)dzdx) where s:0<x<3,0< y<2,0<z1rby applying

divergence theorem,

1"1' Let R be a closed region in space and S be its boundary, Let g be harmonic function in & then prove that

il, ffae=s
12. lfv = V/then prove that I, las = g,

[20]
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Q: 4 Attempt any Four of the following, t32l

[lJ State and prove Duplication formula.
(2J Inusual notationprovethat: (i) curl(rni) =6

(iiJ Vz(rnf) =n(n*3)rn-27 \,Vheref =xt*yI+zE andr= lfl
(3)Letf (x,y) = l bethedensityofmassMinregionfi:0 < y <'lGz,0 ( x ( lthenfindcentreof

gravity and moment of inertia Ix, Iy & I o.

(4J Transform I t^ {* -y)2sinz(x+y)dxdy inuv-planebytaking u= x-y,v = x*ywhereRisthe
parallelogram with vertices (n,0),(2x,rc),(x,zn) &(0,n). Hence evaluate it,

[5J State and prove Green's theorem for plane,

(6) Veiify both vector form fdivergence and curl form) of Green's theorem for the given 7 and C,

| = yr * 4xf, C:the boundary of triangle with vertices (0,0), (2,0J &e,t),
[7) State and prove Divergence theorem ofGauss,

(SJVerifytheStock'stheoremforP = ysi-x3i; andsurface.s:thecirculardisk12 +yz sL,z =0
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