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MATHEMATICAL PHYSICS



C.

na mirlinte direach a théann uaidh (0,0,0) go (0,2,0), vaidh (0,2,0) go (0,2,~3) agus
uaidh (0,2,-3) go (1,2,-3), ins an ord seo.

Cruthaigh go bhfuil an raonna veicteoiritiil F caomhnach. Faigh tré suimeail i leith line no ar
bhealach ar bith eile, an fheidhm scalach tualainge ¢(x,y,z) i gcdir an raonna seo F.

Roinn B

4, Is féidir teéragan dibhéirseach Gauss a scriobh san bhfuirm

fif,V-AdV = [ A-hds.

Minighvcéard is ciall le V, S agus i san gcothroméid seo. Fioraigh an teéragan dibhéirseach i
gcdbir an raonna veicteoiritil

A = x%yi — xy?j — 2xz%Kk,

i geoir an réigivin sorchéireach %2 +y2<16,0<2<3.

-5, Spherical Polar co-ordinates (7,0, ¢) are related rectangular Cartesian co-ordinates (x,y,z) by
the relationships: ,

°

x = rsin(f) cos(¢), y = rsin(0)sin(¢), z = rcos(6).

Calculate the scale factors h,, kg and A4 and verify that the system is orthogonal.
Find V¥ in terms of this co-ordinates system.

‘Find V2¥ in terms of these co-ordinates.

[You may assume that, in general, for an orthogonal system

vy — -1 { 0 (hzhs 6‘1’)+ 0 (h3h1 6‘I’)+ 0 (hth 6‘1’)}]
“hihahs 0wy h Ouy Ous hy Ou, ous hy Ous )

. Define Cartesian tensors of ranks one and two.

Determine the rotation matrix associated with a rotation of Cartesian frame about its x3
axis, the rotation being of angle & in an anti-clockwise direction. If the new frame is rotated
by an angle B about the new x; axis, calculate the rotation matrix for the composite
rotation.

A tensor of rank two has components

‘4 100
T=| 001
010

with respect to a given Cartesian frame. The frame is rotated by an angle a about its x3 axis

(see part (b) of this question). Find the components of the tensor in the rotated frame.



Roinn A

a. Faigh diorthach na feidhme i leith an fhaid
| ' d(x,y,z) = 3x22+ 3y - 23,
i leith an chuair |
r(u) = (u—1,u%-1,2-2u),

ag an mbunphointe (0,0, 0).
b. Cruthaigh go.luionn an pointe (2,-1,2) ar chaon cheann de d4 dhromachla
| x2-2)2+222 =10 agus z=x2+y?-3,
-~ Cruthaigh go ngearann an d4 dhromachla a chéile go h-ingearach ag an bpointe seo.
‘c. Fioraigh an ionnas veicteoiriuil
curl(curl F) = grad(divF) - V2F

| ~ 1gcdir an raonna veicteoirinil F(x,y,z) = 2xi + 3yj + 4zk.

a. Maidir leis an suimealai
3 (9
f_ ; .[xz dydx.

,déan sceits@ den réigiun suimeala A. Athraigh ord na suimeala agus faigh an achar A.
b. Bain feidhm as comh ordanaidi poltla chun luachail a dhéanamh ar

If 262 - y*)dxdy

ait gurbh € A an chuid den dioscax? + y2 < 4,x,y > 0.
" €. Déan luachail ar an suimeélai

[[,&+»)a,

ait gurbh ¢ A an comhthredrmhdn cuimsithe agna lintex +y = 1, x +y = 3, 2x — y=0,
2x—-y = 4. Déan'anathrﬁathréigeu =x+y,Vv=2x-y.

3. Déan luachail ar an suimealai
(1,2,-3)
oo T dr,
" i gedir an raonna veicteoiritil
k F = (r2xy2 -yz)i + (2x%y — x2)j - xyk

i le,ith‘ gach ceann de na conair seo leannas:
- a. an line direach a cheanglaionn (0,0,0) le (1,2,-3);
b.' an cuar paraiméadrach r(u) = (u,2u?,-3u3)



