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N.B. 1. Al questions are compulsory. . o - :

2. Fr : o
3 Frzm QUeStPn 1,2 and3, attempt any one from part(a), any two from part{(Bi.
" o m Question 4, Attempt any THREE o
Q1 a igurgs to the right indicate marks for the respective parts, O

: rove that g continuous function is integrable for a rectangular dom’z{ixi (8)

i 2 0ifxy. :

= R. - Fey) = {3 {fxo:tyhefr%ir;f where R = [0, 1] % [0,1];”\\(‘\'/
Is f integrable over R ? Justify your answer. A
Let U be an open set in R? containing the rectangle [a, b) x([i';',\d].
Suppose f: U - R is 2 continuously differentiable function:Show that

’ d A ..\
g (x) = Ji %£ (x,y)dy where g(x) = f:f(x, y)dy,V x £la, b).

ii

B | - R
b i State the change of variables formula for triple integral, stating clearly - (12)
the conditions under which it is valid. Use it to express

2 Va—x2 _fa_2-2 QN
f_z f_\/%xz fo Sy f(x,y,2) dzdydx in sph\ta;r\lcal co-ordinates

(pﬁ 6: Q)- '-.\"t'

Evaluate [[_ (x2 + y2) dxdy where S is, the region in the XY -plane
N

bounded by the curves x2 — y2 = 1L, —-y*=2,xy=2,xy=4 by

using a suitable change of variable. A :

Evaluate foz fo 4 gty dyd-x(.'bji 'converting to polar coordinates.

iv. Find the centre of mass of a thiggp/late in the shape of a rectangle ABCD
if the density at any point is the product of the distances of the point

from two adjacent sides AJ(.%’\;;-\nd AD. :

N
Q2 a i SupposeF is a continumi's’ vector field defined on-an open connected set (®)
U .in R™. Define a fug&;tion ¢:U - Rby ¢p(v) = j‘;’o F where v is a fixed.
point in U and F is ¢onservative. Show that V¢p(v) = Fv) vveu
ii  State and prove Gireen’s Theorem for a rectangle.
If R is the reg%d_n‘ enclosed between the circles x? + y2 = 1 and x? +

b
. o 3N oM . s
y* = 4, express [[_ (—6x By ) dxdy in terms of line integral.

i

i

b 1 IfUis apgg\,?pen setin R"and Tis a parameterized curve in U, define the 12)
line inté)gral of f along T for a continuous function f:U —> R. Show
further, if a, B are two equivalent parameterized curves, then the line
intgé?éls of f along them coincide. ' :

i pFyailuate J; F, where F(x,y,z) = sinzi + cos [yj + 23k and C is the
Tine segment from (1,0, 0) to (0,0,3). :

,\\"
CoN

\fl};’ Consider the vector field T".(x,y, z) = e’i+ xe¥j+ (z + 1)82_12. Find a
rf:-")\ scalar function f such that F = Vf. Hence evaluate the line integral

gt ! fc F where C is givenby T'(t) = ti + t2] + t3k for 0 's t<1. ]
W N iy u, v are two scalar fields which are continuously differentiable on R”.
) ﬂ;?‘ Define f(x,y) = (v,u) ,g(x,y) = (ux — uy,vx — vy). o
f:r Find ffs f.g ifu(x,y) = 1and v(x,y) =y on the boundaryo
\;‘ unit disk S.
v . 1 [TURN OVER
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nenta |

ii State and Prove
‘pounded by an ©
eco

fy d'ffere“t b,le -
h ch can be.

x+y
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described by
‘be defined 3, q ()
S If R and r are (
1) where G(s,0)<
Then show that

A

ce

imple solid regwn \4
prowcued on
' :\V
22 between ¢

1 ofqne scalar field

XY, YZ,ZX planes.

i fxyZ z) =2 andesthepo

. theplane Z = 1and z = 2.Eva
f over S

Evaluate surface integral of

ii

l over S which is the surface 0
Usmg Stokes’ Theorem evalu
(x Y2, zz) along C where Cis the curve

x2 + y? = 2y and the planey = Z. 0

iv For the surface 7(u,v) described by2 the vector
X(u,v)i+ Y, v)j + Z(w, vk, (@1 T where

| vector product

differentiable on T, define the fundamenta
= 7(x (£)), : [a b]

isa smooth curve lying on the sm‘face,
)
show that — x Z js normal to\, at each pomt

v
flx,y)= x + y and S is tha‘reglon bounded by the pa
z Sketch ihe reglon S of mtegratlon Express f j;. f m‘ ‘

rtion of th

Juate surface mtegra %

\3 R
) (18z,‘12 3y)
the first octant.

‘?,mtegral of F(x,¥,2) =

ofhntersectlon of the cylinder

equatxon T (u, 17) =

X Ny
ﬂx—nc

T then

iii

rabola y x

Q4 a)
andy =1 —x°.
terms of both the lt?:ated integrals. i
s bl A S
Usmg cylmdncal cu .ordinates, evaluate the mtegral gL S
Va—x2 4—x %
f sy 2dzdydx !
¢) F= —sz l;xl Ix ‘F conservative ? Justify your answer.
is a continuously differentiable functlon defined on. a open,

F = (P, ng
simply wnnected region D in R% Show that F is conservatxve on D if

(o)
and onuy lf-— = V(x, y) € D.
Aqeume S and C satlsfy the hypotheses of Stokes’ Theorem and f g

e)
h'we continuous second order partial derivatives. Prove with usual

 ifotations that [. (fVg).dr = [[; (VfxVg).AdS
')’f “Find the surface area of S where S is the part of the parabolmd

z=x%+y? tbat lies under the plane z = 9.
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