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MATHEMATICS
(CBCS Semester Scheme)
Paper : VI
Time : 3 Hours Maximum Marks : 70
Instructions to Candidates:
Answer all questions.
PART -A
Answer any five questions. (5%x2=10)

1. a) Write Euler’s equation, when f is independent of y.

b)  Show that the functional /= E (»* +x*y")dx assumes extreme values on the straight
liney =x.
c) Define geodesic on a surface.

d) Evaluate l[(3x+y)dx+ 2y—-xdy] along y = x from (0,0) to (10,10). ..
e) Evaluate J.o% Larzdrdﬂ-

1p2p3
f)  Evaluate _[0 L L (x+ y+z)dxdydz .

g) State Gauss - Divergence theorem.

h)  Evaluate (i)(y zds + 2xdy +Xydz) \ here ‘C s the curve x*+y* =1, z = y* using Stoke’s
theorem.
PART-B
Answer two full questions. (2x10=20)
. L o _d(¥)_,
2. a) Derive Euler’s equation in the form 5—5 a—yr =
b)  Prove that geodesic on a plahc is a straight line.
(OR)

[P.T.O.
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a)  Solve the variational problem A'J'”} [ y (' ))]ﬂlx =0 under the conditions
V(0 = 0, \'[-’T]s 2
5 .
Y
Y / . bx
b)  Show that the extremal of J‘" [7} dx can be expressed in the form y =ae™.
a)  Prove that catenary is the curve which when rotated about a line generates a surface of
minimum area.
b)  Find the extremal of the functional L’[lzxy+(y')3]dx,
(OR)
1 . .
a) Find the extremal of the functional / =L [( ' +x2]dx subject to the constraint
_[; ydx =2 and having end conditions y(0) =0, y(1)=1.
b)  Find the function y which makes the integral / = -L. [y* +4(»")*]dx an extremum.
PART-C
Answer two full questions. (2x10=20)
2 2
a) Evaluate ,[ [(x+2y)dx +(4-2x)dy ] along the curve C :%+%—=1 in anticlockwise
’
direction.
b)  Evaluate H (4" = y")dxdy , where A is the area bounded by the linesy =0, y =x and
A
x=1
(OR)
a 2ax
2 ' ) e .
a) Evaluate f I x"dxdy by changing the order of integration.
0 0
b)  Compute .[(x‘jx+}'dy) around the square (0,0), (1,0), (1,1), (0,1).
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8.

10.

11.

12.

. tonlumga [V T
d) L\‘ dllldl(. J‘n -L -[n \')': (]: {i}" (i“ .
'y _
b)  Evaluate H " : ) dxdy by changing into polar coordinates, where R is the annular
-
region between the circles 2 + y =4 and x’+y* =1.
(OR)

a) Evaluate J}” Xy dxdydz over the region bounded by the coordinate planes and the
plane x+y+z=1.

b)  Find volume of the sphere x* + y* + 2% = o by triple integration.

PART-D

Answer two full questions. (2x10=20)

a)  State and prove Green’s theorem.

b) Evaluate using Gauss - Divergence thorem J:J(F‘")‘!S. where
F= (2xp)i +(yz*) ] +(xz)k and S is the total surface of the rectangular parallelopiped
bounded by the planes x=0,y=0,z=0,x=1,y =2,z=3.

(OR)

a) Evaluate by Stoke’s theorem
l(smzdl:-cosxdy+sm ydz), where ‘C’ is the boundary of the rectangle
0<x<x 0<y<], 2=3.

b)  Using Green’s theorem, evaluate (f(y A +HXdY) here Cis the closed curve bounded
by y=xand y*=x.

a)  Using Gauss - Divergence theorem, evaluate ,U (“"; i :k)"i 4 \where S is closed
surface bounded by the cone x* + y* = z* and the plane z=1.

. » @}—‘?‘d.’— - - 2. % T N
b)  Using stoke’s theorem, evaluate J where F=(2x-3)i-(y2°)/-(y'2)k and S

is the upper half of the sphere x? + )% +z* =1 and C is its boundary.
(OR)

[P.T.O.
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13. a)

b)
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Using Gauss - Divergence theorem, evaluate J‘J(F.n)dS1 where

_f-':=(.\'2——yz)f+(y2-.':.\')j'+(:2—xy)!; over the rectangular parallelepiped

0<x<a,0<ys<b0sz=c.

I[(xy+ Y )de+x'dy _where ‘C’ is the closed curve

Using Green’s theorem, evaluate ;|

bounded by y =x and y=x*.





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

