
Joshi N.V-

M.Se. CPhysics) I
Mathematica Physics

[Home Assignments

f

4

F 708





BVPSMNolgomtOD

tyJttog
1

1.

+4=2

TOSe€wow)0J1qton

-
_

9 04

9

RytOVip

byVy
WoO6Jt2

oo

=UO

t

HRS
pvewVymye

=Woyy,wns
7

4

3WO
=NoJou,q//NO0

a

WONFeyLys'zhwo84f//Me

MOP
<
0nosOohe10DULYESoUtWOE]

--

Irogq +7
P=

DO

assedSiB
o
Wey

oxqwo
*
@col2Ayourodo>amo284"oO40°OG



Tv"Os"npWA
¥psIqto

-

dwwvie5=

t

aKPM309

{0}

Id1}

O
D6



Coup a, b Cop)
KAP

Cro by
ll PI CY e

Gay
= SOL i DICS Ey)

2
RHS

4

X Coxé) @NLT Qe
Now, wehave.

Sice & 1s @ WWE Vector 7

€ je + © la
é) ace €)

= a
& €



PX

x

9



Ine)
orthonormal

fy
of Vector.Any Avy 432

ka, Bay des.

Le

jA= \

a - Cea Ceara -66
Sim ow have

t)
2

Say,-

- dar dy
a ®© m GDSub sthtu time

4 +2



©

OWyeae

Urs(Cryey'w)purCmmw)s



FA6

2 O82) &

€ a

ING. ORi
OA; On)



en ee TT OTT

that Via iS INV GNIAaVt under The

but ok Wen ists.

~~ _-_

Oo why One,

4
tO



WN



constant Vec

WA ORK

dv i

OB;
OAK

ee a OB
Saal

&

(PRP 2 y ds



by Eneew's thw -

vy. p ave Bp de

poy ava Fh ad -Pope

byaay- PTYHS

Show _ thet. NRa

\ \

AS

thw,

3 dy



Show thal"
2

A ynA APN )

V
p

fp

2. aAV

+Gp

V

~

a

~



; J = heat
Mowing}

uit onea unit twe ~KYVT
ove. that equ. 4 heat

CeOT S¢ heat

Tense

RVT AV

Vow, iL e \S the, devsit & G 1S the Se. heect

St st

teka Neat absorbed [omit hime

_-

Qa ov AY



UY

¢b
2

red°FSp(PAU)iFOVmous

qhrySued
vw51ma"avaWm,pP=41



aianea
yh

\®é

rpAxA)

x?

a

CvxrwA (SXRD

se(xR

yo

g=IX
LetaeeOT



a

a

pah[pp'be](Cc\ruptne Vb2, +

the

bh©,

ThetheIbe
1

Wp
evoJ

th1
d

i

$i

METone300)oy
thetheyo

"UAW\oA7]

Morpourrgsnine,32Uaigere?wy,fou,2eug



VY) Calin ica

= cs 9

we have

1
~

OA 0

dv sl vere Aq C92AQ,
so did © AXy

= ALS
in

sintg 4 c0s'O

WO + +O = > hyrrs

ate

11

i

eda

+ sin® 9

(] on 8 dr de



a

9@

The

a(hue
TheHy

Vv

>

4

4

'ath=

AANXYN

AX
My

pouSNhoY
r LG



a

Lyty14ara

426aM
ZAXKvotVOIKAVA2vomlSvayfaSo4baiep-



As Proved im the CHAOM pyle (2
hy, he

ON ow

ft ov
>/Lu

4

Vea The

ule Wave
Vote 0

242

dE N= Vy, we have im OCC. ee

Uy = 1 oY Vege J OY oY
ha

ha} oh hz, 42

Since Vevy Wea ek WN Wa _ _

Y=
%aah, ha

oP f mar

heh oy, h 'Od OF,



Te (ue. ) one
-

polar Co-
-ond nahes

and vASd
Scalan pt fumcho } Show Yat

Sind

opr

1 im the previowy problem, vie. Gd
We have already obtamed an for voy0

wre Foam, Heteung,
ta enoblem (2.6) we. have

9% smd + oe072 Oe

+ t. dye\
:

Smo ogo Qo)

is the



Cons

boy. the
=O.

Since Ws a £™ of FU along, we have

y

me

i

9

rhe sequinedneotb-



Khe
oye.+4=

pourMAYS)
dhe

r'?
44

Aw"Zz

4
4

Tou,

Cha4)YA



th@dbeSee



G6) FPove Mat h; _

We Nabe, wing sk the previous problem,

Hence

€Y Show That

a nw

he bat Zh mehyd

oO a
i but we have lem 6

i



4 Sek te

bP



ane

GD ie Bi = Gis,\A

Show thet ijn Be
9 \

=3
\A Odwm

Oxy dw. ODA.

Su ofi A.

h s hihi Show that

s(t
A



we have

Takecue uteh-ow
+

hig 0 Ace,



Te ant Swe lows of x clereaminont are
Pr then the Aerawminont Vanish

: er the A™ now be & times The yn™ row

we have.
Daa aes Play ~ ot Ora -- ww - Ann

Aww

Since, if tWo rows Aa cletcnwimennt ant equal
Wem Yalue is zero,

Nave Vn =O

a Thr how ,whene K iS Const.

2). The AJa\ (Ae ok CO deternmmont is unchana
d ded
0.

to eac elementof
timer the element Someof

P =
+

Let PL ed
f

Dy EO
Dy Q.eich.



po'
GSWoy49Goat4{Wolvney,©5HE

f

beTh0

a
wee

"ib2,UA

5

hey
Stn<r
MARmdSTMSOpe

famae

-_

ANU"ANY"onl
fuapua

Comacy\Nowisppy=
g Oa
he

SLU30dULoDFy

ULevoCi,proroan©slgpourw2hht)(24)



whe

GpgaUTON

Mee,¢

Mot"TCKWojoOSSSTstareae

Se

Pee"AWOLMDDS"oS
1

Yda

woswsy
-

pe

coyi

JrOKaMaA-PronttS

{WorvsAayMWePuyasoSyCiyPSUsBAEK¢

VwUYwovenulSi4gRefry



AL\

Q=Ne
Oe

ney2

LOLsynsosoau
apes

TOA
MOUS5

Vee,

[ATevoshayeyMOYVMAS'SAESTTUM
lie0J2,

1@%egWee
ac2,

ralee, A62

JxNee,

Le&



eld of Com plen

AN SC AN a) A(U ) -2 Caw. aun)
-+

4, 4 Unique , faa
t

)

+ set ,the abe
SimWohl 4tv) Vu, => Dy =V+U

o} S.b.. y. 4O =O 4+U Oo

s
_ t also holds for the above set.

also .

Vector Space .



rt The S paces Aye _

Ryan one Aiwealy
independent, Show that evmy vector X Contained

uel

Y= wnane ky €
Ned e

X-X =O (Ki-8)).
=> kx

a box even

bao Lineman

0 The nepaenen tao 2 YE =X iS AVIQUE .

44) Show the two a menHanal subspace.
Lo or Fo S ubsPace

RR

a bans ij
Now of A Lo is

OAC,



Addi tio avd

pV Oy eV

Go _yector S Pace .

4 Le ASD © Es
ais cm proper. Subs pace Eg.

The vectors_&
X= 6 1-2! A ineoaly

OD

=O

components
C =O > C=c
=0 -> -ath=o Da=b

-eb o&--b4+C 0 => -b=05_b2050=0
FC

Y= met nk+ pra



Show Mat (0, VN) Cuv)
51. Using (uv) - (vu)® , (ae Vv) (wv)

ot (WU)Cav u)* =

VU 4

Prove thet (Ut, w) = (uw) 4V Wy
Tew \N a nave

ec

uy% + _(w) vs
juw) + Cv) qed .

Pnove that
Wwe

0av av)
La VON )a



LoVe Sch wastes inequality4

(Vv) (vw ) Ww V)

20) - 0VGVU
Wy) Wy)

.. WOW) & tro Wi geal.

- U )oO CW

1 tai) +(T9) +) +)



Show That The NY dimen Hi onal come
VEC for Sface C4) Me vod) ruler

5S

V

a

Ws, The sCalon PYoduct

a have

We see
WU )

Uy Wy),W
|

)

2 o} us VAs of S ut V,

Ths the product delined above _
Satis hes the upua ruler.

:

UV



pA Space
Cy

Mave
Hav Gv lt ivi

Cov) CUT) =/ Comey Cry,

Cur%v® ) Mvy) < ' ujk yy tet



NA)AA0

tanAn)

stseereyot Papuneg
espestSy

+

URONYRROR
~

[Lvs5

I'ox+|

1
OVO

ewe531(38)



Ca ree

Theorem
1

(lu ty

Grow Schmidt Procers o

hn

a With the al

Ya

~Y, Ga,

{\Y. ~ teva



S tonh the Ai
I

wed om The \ vi herve

let The beN

ow jave

_ak wehave

(-\ )

=
+)

PAaceed Mc,
calovicy > milor lines , WE CaN Lud.

=o Yin



Teor thee VectoM Son Linean dependence.

Oo ~} {

O 7s

X \
= Aa AL =

Consid

+ C

+0, -C 4 =O
Now Fer Cyt, Cy Ce, te hoveVon7eneSelvs

+

aren --

must be equal te zero.
0

_is equal tebu 4

The NectON? _ ane. dimeanly inde pendeul

Cy

=>_.. all =O.

of mectavaulan Co-or
2 Space with _Ccowmwen A unit Vectey_

mmm Jy, tems a) ines

The two GOH



ng the two (o- we
Vow, we Mave

the aAe) tm M ote ALA amgle 6 ;

HA CaSO sin8+ 4
Siv 4 +

4

A = Cos sm

Robbing(>

3 =

b uk
OO sind

two bovis such that

is woysimqulan
ONAL 4>



-_

W2

(rates=P]

vyTg
>NoMMW)



on ANS One



X;

ANS = Xj

GX

| + avd
By
we Nave
LV

bv AV en V= BLU

LP BL
RB - bepepe Lp \ whichis the

Then

O~ similaaity browelan we kang

U RUT Bis UR Um
?-A -



ppl U CAB)!
u Care) U7!

Ape Wan

UA (8) D7!
uRUT

ta. CoB) since TA CPR) TA (QP).

Va 9 = jan ra

Trace be tr Wiatain ic invariant

es



S how that the determinant sla matrix
Vaniont wander simi lari Lranslormahas.ts \

=

7

(yau")
- let VU M det
- del (vu) det P

Act det

terme Qo) For

Mew Wwe have

No

\
pa

Co

iT /\7



gwdivySt
>=4

JWydwatera"of"PWeWLHOTPEVDOMI
psges\

LTTpPmIay

UHAN

gM

Ufa,
-

2%

Jf,
-

23/2
__.

7 3 7S

ou3

5

GD
\\



how Theat if
nave

AB 3

7

B & Then

AB

phow oN

A ©

= (Am)



C7)
IS BR

g -

-__

Prove. That lon singular matrin

Am = e 20 fra



equ. become)
we Sf we had O .4)a,A

Wis the. Quire eat

ehic it

\ )
20\ [Find the of

Hem ce the, Athe 5

2-5

% [ RatLaney dletciwm inant 7



+>

>
Q

4

t
8

ES2,
8

D(IYO)VAGSE

angs)

S2-S)



b ~~ [2 Ka tSX PA

> + il > TO

€- -36 + 306

Zim

Oy) Solving. fhe

6

_-_ 6.2= 3

we Gm proceed te ne.

Thus] We. dam salve the chore choatshic
equ] & a mata

nc 1A to

QAO Xr 4

Kz

a z= AKZO4





x y 7. x P/ ZL

25-65 12-55 ly Pe 64-32 1410 1526

26 67 It 1© Waa ba 14 [7-1 1406

6267 ce] wry fc dpe et reat fist
7

63-66 24-95 12-74 C BP 16-84 Los4

1 66-44 bo.ge iese 6734 ibs 18 3s
3 66-7) ga. 24 L729 Oo. 66I 1437 8 a8

67-07 eve 22°55
64-86 2F37 \Go2e cH E644 I143 0-94
ott (798 [len fo f6aaa fe 20%

67

78

734

36°
(3°24

Zl 6?



a N ZL % Y ZL

"bss 12-5 6 20-06 ale sen 69.24 13-26 Jo 8S- 6

6303 1448 19-87 Ice 7o-SB 2-34 \o72 be

2-41 14.493 Ich 64-68 ya.s2. loa) a

62-40 42-21: IB 73 fc To40 4-83 Jo8s- be

62-67 \2- 6° Ista fe 69-14 17-49 1003 5

tinge ois op 7

ESAS ae ae cee BAP TOE

6743
©

14tS 12-30 © 1 43-48 2437 10+53

G

bo

6&- 33 S

1



g9°llbak$2-9
8Q-L¢-4z9a?

chal.2)9S)beep1StS
Shi]Shlsy?,oS!Shhhoes

95-02TeBl_y_bl3$BeasdeteNye]bees
EL-8)Teee
Shbl81ross}Dfa8tl}tens
soot]EB)Leesyttilheqzobs
39-07sl389-55.:LF-O|b3-5Tt-85;L

022foZz

hb-o2thls
|.
2og.O|bs-e2

G0237'bl

I-38!
bL-31Eph

arene{1¢1

an

51{!

ee_

shy)AIDb.S-b3b-84
:

nn

94-9{3@bl_sé-.oSby}693c2-y9

ol-stter9EbYFoSLreat]gered
hibtbe(SfwN"9-3Logo?aheg

_

i4ba}sa

09

3

3Mu2

jo



"shay ber ge py tl sare sve [a3 6

[S18 nar A ji
1S 166s cf STM eae TOS NT

S748 (762 43-8) oP 60S) 18-3 41S
6637). (64% 1468 ENS 17°36 o SS 7

7

tBeede oF 65°49? bzele g 23

O

og 1S Cc 67° #72 qrie TA44



3. 34 N

4
a

33-76
34-28 62)

637

32-71 404
4-98

34-28
33-81

3.34

68 6°

64. oS" 448

~

24 O 6QAS 3h q -3 2- 70

eam MOC eT arty] ae

Z429 erg 492.





C4 242.70 20°76 5-68

19-9] 63)

SQQ og 45°94 2026 4°29

3848 [239 454 Po PLM 42-65° 2Iss 6.2)

1
3848 faze 467 fo} Pl 4418 22-24 26

22-33 & 2ST

37-8 23 73 8-82 cP S$Oo-°3§ 22-24 S 73

3776 23-29 cX Oo} Fo-80 2128 5-79

2-S2 290
23-29 423

468

334

2-2 2H46 5637 23°70 2-71
527



67
63°070-O8FA\ -08723

x y Z

643 S7sl zon Ct of 263k 8S pal
5SS S88C Biz Cc 27-22 A, 9.78
653 BLE eo 2e4h i 46 2°90

56-64

635





% Y v4 % 7 OU

N 5386 902 > (4-\0
267

1

-2s S77 77

i

6744 tlo
Go. Fo s

Zo

C

48



FIG Te Tea as

41-74 42-44

4st 270 237 446

28-66 23-24 4 ole

462 a L@) 470

Aw
233

4649 25°

4go 27
42-89

42-44
1 457

2

10-04

207 234
3474
4o-37

2339
4o\

434 233 414

444 426



8-61

G

I" 37°

38
5

280 5

C

C.

3

0667



q



AO

C

a

Zi?



746

4

27 Rey ZTE

e

O

398



op



12g 1

ra

238

if

28
ge3



S3i

43,62

geet! 39: 95 2302

$4

Ly 7) 246

365

408 a
i

O C67



(A

g

)
O

r 4



£754 4-38

4 t

375

36°20

Lae

$3

72-38 40-82



0
m4 -TTSO 36-94; 1468

t

O

13

S17 385

6%

q i

q

Z

3S 7
j

Ro'

44



26

54
O

{76

25 cP

3



&5% 239
34847

G

O 2887

rb
OX

Lp 8-4

; $0

f &7 ZT

24
>

C
46)

€



BST
2.) Sh "$3)

A S312 Bool
3¢°S6

A2y B4k
» Si



ST

4215
i

G

$3

t



317

7220 I24&F 79-66 25-65 14-32

on

Bj

RAO
i

A

3

6.



O

266
2413. 1640

ES
2g |



4

_-_

?

34-80

O



O
r

Pe

25-2) 24-4)
ee i ee'

FokC 4h 3poe
eeO° ba:"LRTEX Fo)

p___ 63-23

254344
2\-76-



19-7

7)

Qo 32-1 27



Cui \


