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GN-233
V Semester B.A./B.Sc. Examination, December

(CBCS) (F+R) (2016-IT andOnwards)
MATHEMATICS - VI

Time : 3 Hours

Insttwction : Ansuer q,ll questions.

PART. A

Answer any flve questions.

(a) Write Euler's equation when the function

rfftililil]iltililil||tilililtl
103045

2079

Max. Marks : 70

5x2=1O

1.
f is independent of x and, g.

(b) Find the curve

(c) Find the function y

an extremum.

with 9(0):3, y(1):6.

which makes the integral

where 'C' is a line g: * from (0, 0) to (1, 1).

frlrz*s+1s,)rl a"=o

r:fflr+xu'+x(v)2f dr

(d) Evaluate I xds -ydx ,
c

(e) Evaluate

(f) Evaluate 92 + 
"2)a*agat

State Gauss Divergence Theorem.

fi fi@+vla''au

fififi(r.
(e)

(h) Write'vector form of Green,s Theorem.

P.T.O.
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PART - B

oR,

l lt$lll llllll lll llil ill|l ffi l|il

2xLO=20
Answer two full questions'

. 2. (a) Prove necessary condition for the integral I=f f 6'A'g') &c ' where

a@tt =ur *d aW2) = srto bean extremum ** 
# 

- 
*[#,) 

= t

(b) Find, the extremal of the functional I =Vl" +g'2 +2ye*)dx '

- ,  / . , , ' r2

3. (a) Show that an extremal - tr'rr\- 
^x is expressible in tlie form v= 21sbx'

4. (a) Find the shape of a chain which hangs under gavity between two fixed

Points.

(b) Find the extremal of the functional ':ff(O2- a2)a* under the

conditions U = o, x= o, x= rr, U = 1 subject to the conditiott l; g dx:l '

OR

"t(  .2\

5. (a) Find the extremal of the functional fi[". V + A' 
)ax:O 

under the

"orrditiott" 
U(0) : 1 afld g(ll:2'

(b) Find the geodesic on a right circular cylinder'

(b) Solve the variational problem u fl*"1'+ 
2s(x+ u1]a"=o with the

conditions U(1) = 0 : AP\'
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PART. C

GN-233

ZrLO=2O

t t

6. (a) Evaluate !(x+zy)ax+@-2x)dy along the curve c t | + {: t in
c169

anticlockwise direction.

(b) Evaluate )lxa dx dU over the positive quadrant bounded by the circle
R

x2 + 92:1.

Ansrver two full questions.

OR

(b) Find the volume of the tetrahedron by the planes x:O, A:O, z-O and
X+ A + z=a.

OR

7. (a) Eva.luate l(x+U+z)ds, where 'C' is the line joining t]re points (1, 2, 3l
c

and (4, 5, 6) whose equations are x:3t* l, A-3t+2, z:3t+3.

"" "r,l|(b) Change the order of integration and hence evalu"." lj I;u* *t d,xd,g .

8. (a) Find the area [[!.x dxdg, where S is boundedby x:gz and g-f .
s-"

9. (a) Change into polar co-ordinates and evaluat" 
fi ff .-(*2+g2)a*ag.

(b) If R is the region bounded by the planes x-O, A.=O, z:0 and

x+ A +.2:1. Show th"t 
[ j, 

dxds dz:L .
R

P.T.O.
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PART - D
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Answer two full questions. 2xLO=2O

^ '  A

t::\ l l lvr' l .nds: 6V
l r l ,  J J \  |

-

L2. (a) Evaluate using Gauss' divergence theorem ifi i la. , where-  t l

10. (a) State and prove Green's theorem.

(b) Evaluate by Stoke's Theorem dfuzax+xzd.y+xgdz), where C is the

. . -2curve r +a': L, z: a
OR

11. (a) Verify Green's theorem 4(Z*'- au2)d* +(+u-oxulds, where 'C' is the
i'"'

region bounded by parabolas A'2: x and i: A.
(b) Using divergence theorem, show that :

i l-+ /\
(i) l lr 'nds:3V and

t l

q

-+ ,/\ ^  ^.
F:2xAi + gzo j + xzk and S is the tota-l surface of the rectangular
parallelopiped bounded by the planes x : O, U : O, z : O, x : l, A : 2, z -- 3.

, , (  -+\  ^
(b) Evaluate JJ I CurlF l. nds by Stoke's theorem, where

s\ ./
-+ ,A  N
F : (V - z+ 2)i + (gz+ a) j - xzk and S is the surface of the cube
O<x<2, O'A=2, O<z<2-

OR

13. (a) Evaluate I ln'nds using divergence theorem, where
ii

? I  .  r4  t  .  \n  t  .  \n
F -("'- gz)i +\V"- xz)l +\2"- xg)k taken over rectangular box

O<x<a,0'g'b, O<z<c.

(b) Evaluate by Stoke's theorem {(sinzax- cosxdy+ singdz) , where C is

the boundar5r of rectangle O<x<tr, O<g<I, z:3.

-oOo-


