QP Code : 40169

Time: 2:30 Hours Total Marks: 75

N.B: 1) questions are compulsory
2) From questions 1, 2 and 3 attempt any One from part (a) and any Two from part (b)
3) Attempt any Three from question 4
4) Figures to the right indicate marks
1. (a) i) LetU beanopensetin R? containing the rectangle [a, b] X [c, d]. Suppose f: U »> Ris 8
continuously differential function. Show that g'(x) = fcd % dy where

9(x) = [ f(x,y)dy Vx € [a,b].

ii) Define the double integral of a bounded function f : S - Rwhere S = [a,b] X [c,d] isa 8
rectangle in R?. Further show with usual notations

mb—-a)d-c)< [[, f<Mb—-a)d-c)

(b) i) Prove that a continuous function is integrable for a rectangular domain in R2. 6
i) Evaluate the iterated integral fol I ‘;_y " JxZ +y? dxdy by converting to polar co- 6
ordinates.
i) Evaluate fog f\/;w/ 1+ y3 dydx by reversing the order of integration. Sketch the region ~ ©
of integration.
6

V) Evaluate Jl; x*ydA where S is the region bounded by the lines
2x—y=12x—y=-2,x+3y=0, x+3y=1.
2. (a) i) Suppose Fis a continuous vector field defined on an open connected set U in R™. Define 8
a function ¢: U - Rby ¢p(v) = fv’; F where v, is a fixed point in U and F is
conservative. Show that V¢p(v) = F(v). Vv € U.

ii) State and prove Green’s Theorem for a rectangle.
Evaluate§ (3y —e*"¥)dx + (7x +/y* + 1) dy where Cisthe circle x* +y* =9. 8

. 2 2
() 1) Evaluate Je [1:: dx — 1;’ ydy] Where C is the straight line path joining
(1,0) to (2,0) and (2,0) to (2,1).
i) F = (P,Q) isacontinuously differentiable function defined on a simply connected 6
region D in R2. Show that fc Pdx + Qdy = 0 around every closed curve C in D if and
. 0P _ 9Q
only if ¥ — o V(x,y) €D
6
iii) Using Green’s theorem evaluate the line integral §. 2x cosy dx + x*siny dy,
where C is the boundary of the region R enclosed between y = x?andy = x oriented
positively.
iv) Calculate the work done in moving the particle from the point P = (2,—1) to 6

Q = (—4,2) by the force field F(x,y) = (x? + 4xy + 4y?, 2x? + 8xy + 8y?2), by
showing first that F is conservative.

[Turn over


mustaff-01
Text Box
QP Code : 40169

mustaff-01
Text Box
[Turn over


(a)

(b)

vi)

2 QP Code : 40169

Define smoothly equivalent parameterization of a surface S in R3. Let S be a smooth
parametric surface describe by R and r which are smoothly equivalent functions with
R(s, t) = r(G(s, t)) where G(s, t) = u(s, t) i+ v(s, t) j being continuously differentiable,

then show that ffr(A) fds = fR(B) fds Where G(B) = A.

State Divergence Theorem for a solid in 3-space bounded by an orientable closed
surface with positive orientation and prove the divergence Theorem for cubical region.

Evaluate ffs F.ndS where S is the hemisphere above the XY plane with unit radius
and F(x,y,z) = (x,y,0).

Using Stoke’s theorem evaluate §. F.dr where F(x,y,z) =xi+yj+ (x> +y*)k, C
is the boundary of the part of the paraboloid z = 1 — x2 — y? in the first octant .

Using Stoke’s theorem evaluate [f. curl F.ndS where F(x,y,z) = (xy, yz, zx) where
S is the triangular surface with vertices (1, 0,0), (0,1,0) and (0,0, 1).

Assuming Sand V satisfy the conditions of the Gauss Divergence theorem and scalar
fieldsf, g have continuous partial derivatives, n is an unit outward normal to surface S
and f is a harmonic function. Then prove the following

@) Jf; (fvg — gVf).ndS = [ff, (fV?g — gV*f)dv

(2 ffs VfndS =0
f:10,1] x [0,1] — R is defined by f(x,y) = {_11 xxeeR((\zQ
Show that £ is not integrable on the given domain.

Use spherical co-ordinates to evaluate [ff. zdxdydz where S is the solid
enclosed by x? + y? + z2=1, z > 0.

Evaluate the [. f(r)dr, where f(x,y,2z) = (xz, y+2z x) and
C:x(t)=et,y(t)=etz(t) =e?, 0<t < 1.

Using Green’s Theorem, find the area of the region D whose boundary is positively
oriented simple closed curve bounded by the lines y = 1,y = 3,x = 0 and the parabola
y? = x oriented positively.

Using divergence theorem evaluate [, F.n ds where F(x,y,z) = (x?y%2%) and S
is a surface of the sphere x? + y2 + z2 = 25 above the plane z = 3.

Find surface area of S, where S is the part of the paraboloid z = x? + y? that lies below
the plane z = 9.
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