'APRIL/MAY 2019 |

BMA41 — VECTOR'ANALYS'IS AND
FOURIER ANALYSIS

Time : Three hours : Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)

Answer ALL questions.

1.  Write the formula for %(ﬁ.xﬁ).

di - e,
E(“'x D) eflenr @5HTSDS 6T(LHHIS.
2. Define the velocity of the particle at time '¢'.
' @5 gisaflen flansCousgang 't' Crrgsle euanyuim.

8. If gp=x*y+y°x+z° then find V, at the point
(,1,1).

p=x"y+y*x+2" @ (1,1, 1) eramp yerafdL g V, &

&ITGUtT 5.

4. Define solenoidal vector.

umiellererr GeusL T auenyig).
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10.

Define the total work done by a force.
eilens Qswig Cousnaentt aiemFLipy.
Define line iptegral.

Cam_ ()5 Cameanseamu euenrm).

Using Gauss Divergence theorem. Show that

JF-ﬁds=3V.
S

sradlan Lmiie| Gsppsms L I(ES JF- nds=3V
: §
era Hlimiay .

State Green’s theorem in the plane.

sarsdle dferen Capnsms eTpgis.

If f(x)=x,—-m<x<m then find the Fourier
coefficient aj.

f(x)=x erenp sniisE —r<x<r aamp whur Qs
Qg & &menTs.

Find the Fourier sine series for f (x)' =c in (0, 7).

f(x) =c arem eniLEE (O, :fr) erem @enL_Gleverludlen
Lflwir epserr Qemeanyé sramns.
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18.

19.

20.

Evaluate JF-dF where F‘::xg—yzjf+2xy} and
: _

the curve C is the reccange in the xy plane
bounded by y=0,x=a, »=0,x=0.

F:(xg—y?‘);+2xy} Lo_jg_uj-) C aremuigl xy setsded
omwpy  y=0,r=a, y=0 x=) o GHULL
Gleeueusid erafled IF-Q'F s,

o
Verify Green’s theorern in the plane for
4:_[(3_152 8y2)dx + (4y—6x2)dy where C is the
(6
boundary of the region defined by y——-\/;, =x%,

4(33:2 8y? )dx + (4-y—6x;.')-iy GT &M
¢

CeuUSL(THHE

y=Jx,=x° aep sTEsTH GRUULL LGS
flffenan Czpnseng aflurm

Find the Fourier series exparsion for the function
- flx)=x+x" in the interva. = x<x <7 . Deduce that

A |
?:1_'3+4_??+§?+
—m<x<m eranm @enL desfluded f(x) =0+ x> G
gnmlesr wiwr ollifey Gzrienys srews.  Ceib,
ﬁ—2=i+i+i+ .. Grer [ DI6ys.
G eSOz g i
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13.

(a)

. (b) Show that F= =yz 1+(xz -l); +2(xyz 1)k is

irrotational.

ﬁ‘zyz.2§+(ng —1)}'-+2(xyz—l)fe:

 T@ib Geus it spnAupps) eTars Sl (.

If F=x*i+ayj, evaluate IF odr where C is

parabola y*=x from the point (0 0) to (1 1)

F=x*i+xy] womb C ererug (0 0) @g@

(1 1) aanirudlevmen UyeUenaTLD yi=x m‘aﬂm
IF odr smewrs.

Or

(b) Ewvaluate j(2x+y)du where V is the closed -

- region bounded by the cylinder Z=4 — x?

and the planes x=0, y=0, y=2 and 2=0.

V eaenugl Z=4-x' aam emeer wpmib

. x=0, y=0, y=2 W HeTRIGETTOD @ PLILC L

fplg Ut LGS erenfled - J(2x+y)dv HIGTE.
v 1 V
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14.

(a)

(b)

Usmg Stokes theorem, evaluate IF edr

where F=(2x-y)i-yz*j- yzQJ -y zk S is
the upper half surface of the sphere
x”+y*=2"=1 and C is its boundary.

F=02x-y)i-yz*j-yz*d —y*zk wpmp S
eramug X +y +z2°=1 aamw . GCsragden
Gopurtiy. C eeug isar o erafld

aGLrgsv Cappsens LwLeTLHSS IF odr
! (0]
SIS .

Or

Using' Divergence theorem, Evaluate
_[F AdS when F=4xzi-y° j+yzk and S is

the surface of the cube bounded by the plane
x=0, x= 2y0y2zOz2

F=4xzr.—y J+yzk  wpmnd S - aenug
x=0,x=2, y=0,y=2,2=0 wpgd 2=2 erenp

SETEIGETTE GUULLL sasgimd x°+y° +2%=1

araflé umiey Gsppsms LLSTLGSS. IF -ndS
7 8

ST
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