Coutom’s Law s f=_/ 88 = k9@

K7€ °r r
= 885 x0  [etwm®d k= 9x007 fwmZer]
ELEMENTARY{ PROTON = = /¢xs0'% ¢
CHAREE ELECTRON = — /6 X/0 Mc

/o FIND THE CHAREE, /N COULOMBS , OF A FERR)C /oA/
Fet3 (8% 67" ¢)

2. INITIALL Y, THE ELECTR/C FORCE BETWEEN Two CHAILGES
)S S6OAN. ONE CHAREE /S /NCREASED BY A FACTOR oF
FIFTEEN. THE OTHER /S DECREASED 70 ONE—FDURTH OF
)TS JMIT/IAL VALYE. THEY ARE THsN MOYED FWVE T7IMES
FUBRTHER APART. F/ND THE F/mAL FORCE RETWESAN
THEM.  (5¥N)

3. L L L= 5 m €=5—3-/30
m=%8 ks

Bortt PARTICLES HAVE THE
SAME MASS AND POS )T/ VE
CHAREE, Fomm -

A) TENS/ON N THE ROPE (60pN)  B) ELECTR/CAL
REPUYLSIVE FoRCE (36ON) C) CHAREE oN ONE OF
THE PARTICLES (/1.2 X/o‘-?c) D) NUMBER oF FXcESS
PROTONS oN THAT PAgTicts (7.5 %x/0”° PRoTONS)

Y /N A MYDROGEN AToM, AN ELECTRON, WHOSE MASS
1s 91 X075 Ké, ORBITS A PROTON 47 A RADIUS OF
£,3 %07 m. Eack yas A CHarREE 0F MAGN/ TUDE

/ éX/O'/qc. FIND THE ELECTRW'S SPREEDN AND KINET/C

ENERSY. (2./8x/0m/fs, 2.17x07"8 7
5 Qi =/47c @r=-75¢ &) ANt Qy
° - ARE JMMOB/LE.
A (0, 0) B cC  (/2,0) D

a) A smAcL MOVEABLE CHAREE |, + 2, /S NOU PLACED
oN THE X—AX/S, /N wy/c// ZoNE/S) ouL D



JT ALWAYS BE PUSHED TO THE LEFT | 7D THE Risur’

LY Fonp 7HE coCAaTroN AT wWHiCH 17 wourd FESE np
FORCE.

c) + , WHOSE CHARGEL /S 5x/0‘5’c/ /S PlAced A7
LocaTroN (21,0). FoND 74/E NET FORCE oN ;T

A) 9, §x/07%¢c, )= PLACED AT LOCAT/ON [#4S,0).
FIND THE NET FPRCE 2N /7.

AANSWERS - [LEF‘T= A, REHT: 8, D; (42,0); -320; 4540,\/)

=/8c =8S0c
6. Q'= 0; SMaLe MOVARLE
A (g0) B C (gp) b +q Js PLACED pN

7Hs X — AX/S.
A) N WHICYH ZONEE) Is /7 ALwa YS PUSHED 70 THE
LEFT 7 70 THS PIEHT?
B) EoND THE Po/NT AT Wijck /7 FEELS NO FoRLE,
ANSWERS = (LerT - A c Rewr:Dd - [30) )
7 [0,/7_)’62-;=1/é‘7’ . @—2= -2S0 |

/7
r] -9
s (q// ) g-— +8X/0 ¢ LoCcATED
p - AT THE ORIEIN, F7ap
*% _o ) ' THE NET FORCE DN
-— + =
(¢c,0) &, =735 ;}7; dus 70 §, §, AND
3 |
Answee = (195N 4T 5949 ° snro 35°47u,4baﬁu-r)

g Twp POS/7T/VE CHAREES OF DIFFERENT MAGN!TUDE
B, AND G HAVE A CoMBINED ToTAL 6F T . WHEN

THEY ARE RS m APART, . EACH F&&(s a REPULSIVE
FoRCE OF R,/6 X/0 ‘?/U, FoNnp THE CHILEE oN EqcH
PARTICLE, (3¢ ,ans Sc)

9 AN NiTI4 CHARSE (), /S DrVIPED JnTO TWo
PARTS Z ANS B, —@. THESE 7up CHAREES ARE
SEPALATED By DISTANCE T,

A) N TERMS OF (o, § AN 1, F7ND A FORMULA

FOR THE REPULSIVE FORLCE BETWEESEAN THS TUD.



B) We Do AN EXPERIMENT. WeE pivive . jnro 7#E
TUYD PARTS W/7# D/IFFERENT PERCEANTASES ALOTTED
To CACH FARTICLE, JN BEACH CASE, WE MEASuRe.
THE FORCE O6F REPULS/oN BETWEESA THS T7uwo,
MAT//EMAT/CA/_LL// THE CHANEE JN THE FORCE AS
Wwe Do 74H/S EXPECJNMENT ]S 5XP‘R'.ESSE!> AS THE
PERVATIVE ©F F wW/7H RESPECT 70 £, /N 7ERMS
OF 470,% AND T, F/ND A FORMYLA FOR 0”:/,/5

L) Ser OIF/dz EQUAL To ZERC TO FrND A FORMUYLA
FoOR N TERMS 0F (s SO THHAT THE REPULSIVE
FORCE RETWEEN THE 7Two FALTICLES /S MAX/MuyM,

D) Sks7ct A 6rAPH 6F F VerRsus g-

ANswWerS: F= k(& q-¢% F_ -
F _r"g 5) J;; -FK’-/Q” 2¢)

g=8e, [/~ N\

Qo/ k4 QD %

/0. Twwo UNEKNOWAN POSIT/WE CHAREES FESL A P& —
Pl S/IVE FORCE oF R304ON WHEN THEY ARE
.25 X/0% . APART. WeE THEN TOUCH THE Two
PART/ICLES TOEETHER. . WE PETURN THSM To
SEPARATION OF ).2SX/0%m . Twe/e REPULSIVE
FORCE IS NOW 36000 AN. Find THE CHAREE ON
EFACH PART/CLEL :

A) INIT/ALL (’7‘0<' /0c,)

B) F/A//)LL"f (ZS( 2§C D NOTE MAXMUYM /—‘oece)

/. FPeoTons /N COSM/IC RA VS STRIKE 7THE EARTH s
UPPER ATMDSPHERE AT A RATE oF /SO0 PEROTONS (o -Sec.
THE RADIYS OF 7HE EQRTH IS 6.4 X/0% po. WD
THE CUREBENT INC/IDENT  ON 7HE EARTLY DUE To
THIS RADIATON. (.72 amps)



ELECTRIC Fr/&CD

Q Q
/4 66 B ¢ -dsc A) IN WHICH ZONE /s THE
—e —@ ELECTRIC F/ELD 2ERD.
(0,0) (24 0)

B) FoND THE PpNT AT WHICH THE ELECTRIC F/&Ld J)S RELD,

£ /N TERMS oF X, F/ND AN EQUAT/OoN FoR THE ELECTRIC
EIELD JN FEoNE A S‘/M/LA,eL7 For ZoNe E.

D) Skerct A GRAPH OF 7HS ELECTRIC F/ECh VsksuS X.

E) N TERMS oF X, F/IND AN EQUAT ON WHOSE SOLUTION WouLd

FoNDd THE LOCATI/ON OF THE MAX/MUM ELECTR/C F/ELD /N
“one A. 9/‘1/4)421,7} FOR THE LOCAT/IN 6F THE LINIA YM

JN ZoNE B.
o THE POS/)77VE PLATE HAS ELECTRIC
2. - ; m E Frecd €. WE sHooT AN EecTRoN
E/E’Yog OF MASS P, CHACSE —f AT VEcoCc—
t o+ 4+ 4 iy Vo a7 Bo. JN TERMS OF
(0,0) (RO)  rwose variArEs , F/ND A FORM LA

FOR. THE POINT AT WHicH )T H/TS THE PLRTE. GrnA y/7’7 /S
NEGLIG/BLE., ‘

By 4 '
= &x/0 "¢
3. + %‘q) FoND THE ELECTRIC F/E&ELN
‘ AT Po/NT (/2 6) DUE 7o
-6 -
Qi1=-7.168 %X/0 ¢ Gy Ane 2.
(0, 0) (72,0)
%(0 a) +Q A) IN TERMS oF @, A Apb X,
g T F/ND A FORMULA FoR THE
ELECTRIC F/IELD AT /X, o).
(0,0) (; o) B) Fowt AN APPROX/MATE FORMULA
0-a l ’ FoR THE ELECTLIC Fr&ELD /N
/ ) . Paer A wWHEN X >>a..

R



n

5 AN scEcTRIC GUADRAFPOLE CON- (0,y)
$/STS OF FDUR CHARSES, /N TERMS

oF Q,4, X AND Y, FyNB FORMULAS (0,a) TQ
FOR THE TOT7TAL ELECTERIC Fr&ELA AT :

A)(x o) Aans &) (pY)

¢) Uss THs BNoMIAL THEOREM TOD
FAND AN APPROX/MAT/ON To THE
ELECTRIC F7Ecd AT (X, o) WHEN (0,-2) *Q
x >>a. S;M/LA£¢17 AT {p)y)

(c,0)

-Q (X,0)

N Bivormial TaEsokeEm
UX)" =+ 21X 4 blrd) x* 4 2lrO(n=2) X

6. A WRE, wHoss (ENETH /s ¥ m , CARRI/ES S¥ ¢ oF
CHAREE YniFOR MLY DISTRIBUTED ALONG /7S LENETH.
FIND )7S LINELR. CHARGE DENS/T%
7. AN ArC oF w/RE , WHOSE RADIUS OF CURVATUEE /S
6 pu, SUBTENDS AN ANECE oF %0° A To7al cHaxsE
OF 98¢ s UN/FERMLY DISTRIBUYTED
ALONG THE WiRE. E/ZA IS LINEAR @
CHAREE bsuszry, -

§. A SEMICIRCLE bF WIRE, WHOSE BADIUS
OF CURVATURE IS (X, CARRIES CHAREE
+& EVENLY DISTRIBYTED aron6- /TS
TOP HALE AND — R AcoN6 )7S BO T7sM
HALFE, oy THE X And Y corM PoNENTS -Q

OF /7S ELECTRIC FIELL AT /7S CENTER. OF CURVATUCE
ﬁ/w,7 & ANt A Ace ArLrowWED IN OUR. FORMULA.

G A CIRCULAR RING 0F Wik oF Radius /¢ Q

R HAS To74c CHARSE (0 WryroRMLY DIS-+ - —
TRIBUTEDN ALONG /TS LENSTH. We sTans * (x,0)
AT AX1A ¢ LocAaTyer) X. /v TERMOF &), A NS

AND X, FFND FoRMucAas FOR Ex an Ey AT YR LOCAT 6A),

> b




/0. A B/Ne OF wirs oF RAb/us @
HAS CcHAREE T Q) EVenLyY D/s—
TRIBUTED OVER /)75 UUPPER HALF
AND CHARGE TH2 EVENLY DIS-
TRIBUTED OVER /7S LOWER AlgcF,
WeE sTAND A7 AXI4L Lo 4700/
(X,0). /wTerMs oF B, B2, & AND FIND FORMY LAS
FoR. Ex AND Ey AT OUR LOL AT ON. MsE e Prinve)pLE
OF SUPERPOS) 770N ; THAT /S, Ex ToTAr = Ex; +Ex> ANA
S/M/L4e47 FOR. Ey,




/1 A STRAKHT W/RE OF LENGTH L HAS LINEAE
(HALEE PENS/TY A WE STANS AT tocAaTon (0Y).
/N TERMS 0F L, A ana Y, FIAb FORMuLAS oF Ey
AND Ey a7 oue Loc.aTroN. RELEVANT /NTEERALS

(oY) o x _ X
5 \s (x*+y2)7=  YE(xPry)t
,<9 %\\ WHERE Y IS CONSTANT:
[ ] [

|
dQ (0,0) dQ £,
o) 49 o) 49 (£,0)

o [l

(-

12, A SEA1/— NN/ TE WWWRE MAS LINEAL CALACES

DENS /T A, WE sTAND AT tocA7ven (0 Y). /W
TERMS OF A AND Y, F/¥D A FORMULA FoR Ex ANb

FOR £y AT OYR LOCATION. RELEVANT INTESRALS

N Foe ext | Geraypme T iy
Y N ’ |
I x 8 | szf'yf f /X - X ,
| [ (xT+y%)>= Y (xr+9)*
(0,0) (X, 0)
AR, dx

Faarry, CoMBINE OUR Two FORMULAS Fok Ex And Ey
TO FIND THE MASN/TUPE pF THE TOTAL ECECTR/C F/ELD
AND JTS DIRECTION.

J3. A4 HEMISPHER)CAHL SHELL )y WHOSE RADIUS oF CURVA4—
TURE /S Shi, HAS SURFACE CHAREE PENS /7Y
76 C/me  FAND 7S TOTAL CHARSE.

1. A FLAT WASHEL HAS OUTER RADIUS OF S me
AND INNER BADIUS OF 2 . /7 CACRIES CHAREE
Y7 s ¢ I/A//FOK:ML7 DiSTRIRUTES OVEL /7S SUREACE,

F/ING )7s SURFACE
CHARGE DENS /7‘7, @
5



/S, A FCAT WASHER , WHOSE /WNER RADIUS 1S a’

AND WHOSE CUTER BADIUS Is “b” mas surrFacs
CHAREE DENS /7‘17 g, /{jé' STANA AT LOCA7T7o0n (X o}
ALoNG 17TS AXIS, /N TERMS OF T, &, b awm X, F/NB

A FORMULA FOR 7HE ELegT7R/IC /—‘/5<,b AT Ol LOCAT/oN,
A /4} A R - BELEVANT /INTESRAC -

f ydy __ _ =1/
C [yz__,_xz)?h- (yZ+x?) Va2
\{ (X/ O)

ANswere t Ex = IZ [ _ / | j
/X 4 42)/7__ (X + LZ') /2.



ANSWELS

7
) Zowe A, (-12,0), €= #osxs0" _ #5x%0"
XZ

(x=-24)* ¢ '
9 9 '

Eg = H$05X/0° | ¥SX/0 XU' \
(x-24)* ' /(_D;\[ 4r. X

3+ 9t~ 2/6x + 1728 =0
Jox2—72x% +1728x 13824 =0

Rone A Max/ My -
ZoNe B MIN/MUM -
3, /2 Mo a7 22.62° o TH/RD UADRANT

2. B =Lmvsswbas6)/(35)
4 §=(2@x o) ?=(/ 2® 0)
yré. xz ’

yrre, (xv+a?) 7>
s & =/ ! \z26)/—X - ALONE X AXIS
\TEs (xt+aqt)¥> X* BACK TOUAR D THE pR/E/A),

E -2 ALONG-
/‘/’76*)( [(Y-dﬁ >’+6L)z y? ] ‘:;AXS

£ =( )(—s@a’-) Ee=2/_1\ l6ga?)
Y77E, x4 YTTE ysf
6. /3.S ec/» 7 23.4 ¢/ g, Ex = O 57 &
e, Az
g Ex = & x Y £y =0
vré, (xt+a%)
/0. Ex= (@) +@2) 5 X 57 = (477_—0:)&
$7€s (X2 42?7+ 2re. (xra2)7?

/. Ex =0 Ey = AL

7€ Y L% + 4yT
j2. Ex = =AJS(dmey) Ey= A/lyvray) E= A/vrey)

DIRECT/ON - #S° Wro 7HE SECOND PUADRANT
/3. /20 c /% 2S c/m* |




| N o
GAUSS” LAW f?-ds = _Qusipe

&o
S7A TIONARY CHAREES CREATE ELECTR/C F/ECDS,

4 WTHOUT ANY MATHEMATICAL ANALYSIS, F/ND FORMYLAS
FoR THE - A) ELECTR)C F/ELD /N EACH ZONE
B) CHAREE ON THE /NNER ASND 20 THE OYTER SURFACE
OF EAcKH CoNDUCT/oN SHELL.
FonvaLL Y, BUANTI 74 7‘/V6/.7 SKE7TCH 7THE ELECTL/C FrELD
)N EACH BONE, : Ar rue cenrse
PrRoBLEM |/ ve rur 13Q ;
ON THE /INNEL
specL 7R ;
ON THE OUTEL
sHece *+/2 Q.

J

OU R
LOCAT/ON

Ar 7HE cENTER, WE
PUT = 3R - on TyE
INNVER SHELL +/5 5}}-
ON THE OUTEE SHELL

-4 Q.




| Il
2. A MW= CONDUCT/ING SPHERE , WH)CH /S Holiow oA
THE INS/IDE , HAS /NNER RADIUS A amd ou7se RADIUS
B. /7 caresss cusese pEwns/TY P LC/m3] uN) FORMLY
SPREAD THROUEHOUT ITS VOYME, N TERMS OF > 4,

B .anNd r; FND FORMULAS FPR THE ELECTe)Cc F/&D
IN EACH onNE, SKETCH 4 EreapH OF . E VERSUS Y-

yY'=oUR LocA7TonN

%; =

3, T MON = CONDUCTING SPHSEE oF FROBLEM 2 HAS
+ p L/ m3] srreap shroustolT; AS skouwn Asovs. NWe
NOW PYT A LHARSE 6F —Q 47 /7S CENTER, FoNd A
FORMULA FOR THE EFLECTR/)C F/ESLA /N EACH ZONE

AND SEETCH A £APY oF E yepsus I Asswme 7#4ar
THE TOTAL POSITHE CHASE EXCEEDS THE NESAT/VE,

4o TWo CONCENTRIC CONDUCTING- CVLINDERS HAVE A
W/RE RUMNNING LONE]TUD/MNALLY AT THE/R CENTEL,

= owur LOCAT N

PRORLEM [
THE WIEE HAS LINEAL CHARLEE
bens %4 +SAN . O THE JMNEL
CYLINDEL , We PUT L/nEAL
CHAREE DENS)TY +7A. On 7HE
ouUTER |, WE PUT +9N, W TERMS
OF A AND T F/ND FORMULAS
FOR *
: A) ElecTRIC F/ELD JN EACH ZONE
D b) L/NEAR CHARGE DENS) 74 FOR EACH
SUR FAC E,



7

¢) anTs7A TIVELY SKETTH THE ELECTRIC F7ED IN EAH
ZONE
PEORLEM 2
THE WIRE HAS Linsae DENS/TY — #A. N 7Hs saNER
CYLINDER, WE PUT LINEAR CHAREE DENS)TY —FA. W
THE LOUTER CVLM/bfe/ WE PUT LJNEAL. CHAREE PENS/T7
+R0X. /N TERMS OF A AND 7 FiND FORMULAS FOR THE:
AN ELECTRIC F/ELD JN EACH ZONE.
L) L/NEAR CHARSE PENSITY FoR EACH SURFACE.
c) WUAA/T/TAT/VGZ7 SKETCH THE EeecTRIC FrELD IN EACH

ZoNE.

§ A Hotow, NON—CONDUCTING CYLINBER HAS /NNER
rABIMS A" and ouTes RAbus B THeousiouT rrs
VOLUME, )T CARRIES UYN|ForRM CHARSE PENSITY P Le/m?]
o ™ = 0UR LOCAT/DA/ .
/N TERMS OF O, A, B 4> Fwp
m FORMULAS FOR THE ELECTRIC F/ELD /N
> EACH RoNE. THEN, SEETCH 4 ERAPH
OF EcecTrR)C F/8LDN VersHs T
B

6. A VERTICAL NFINITE CONDUCTING SLHEST HAS SURFACE
CHARGE DE/VS/T7 O‘[C/mzj. /4 SAMAQLL PART/CLE oOF
MASS I AND CHARSE g |S ATTACHED 70 THE SHEET
WiTH A STRINE. /N TERMS OF g, e AND T, Fr0
FORMULAS FoR™ THE *

A) TENSI0N /AN THE STRING,

B ANsws B,

+ + 4+ + 4+
O




|3
7 A PART/ICLE OF CHARGE g/wb mMASS rL /S
SHOT AT VELOC/TY Uo ToOWARD A VERT/ICAL
JWFINITE NON— CONDUCTI NG SLEET WHOSSE
SYR FACE CHARGE PEAJS/T7 T

» Yo, § s
Fonb A FORMULA FOR THE O— +
DISTANCE REQUIRED ForR THE % +

PART/ICLE TO STOP To TURN ARLOUND,

Y. TwWpo FARALLEL CONDUCTING SHEETS EACH HAVE

POS )T/VE SURFACE CHAREE DENS/TY - Use Gauss” law
TO FoND A FORMULA FOR THE ELECTR/IC Fr&ELL /)N EQCH
20NE., ONy T 1S ALLOWED IN OUe SNSWEE, THEN,
SEETCH THE F/IELN N EACKH TONE,

I Iz 277

+ 4y 4+

T W SacH cAass, USE THE PRINCIPLE oF SUPERPOS/7/0N
70 F/ND A FORMULA FoR THE NET ELECTRIC FIELD
IN EACH EONE, DNU/ U™ /S ALLoWED )N DR SNSWEL.
TUEN, SKETCH THE NET F7ELD /N EAKH ZoNE,

A) Tio PARALLEL NON -CoNDUCTING SHEETS, EACH
WITH SURFACE CHAREE DENS)Ty T oNE (4}, onE (=)

27T

I Ir

LLL

T+




| 14
B) TWOD PRRALLEL WNOAN —CONDYUC TING SHEETS, EACH ’

WITH SURFACE CHAREE DENS)TY T, BoTw ( +)

T

1 IT

+4++++

+4+++

0. ) Eack CASE, FPAND A FORMuLA =S THE ELECTRIC
FLUX THROUSH EACH SURFACE. Oy E " aur TyeE
GCEOMETRIC CHARACTER)STI/CS OF 7HE SURFACE ALE
ALLEWED N Ol ANSWEE,

A) HEM/I CYLINDER B) CYLINDER w7 oney
3 ONE ENL CAP
—_— — > = ' Vel R
. E -~
¢) CYLINDER wWivH TWO D) HEMIS PHERE
END CAPS
E) HEMISPHERE F) SPHERE
2 —> —> _;—> —>
3 ; E
&) BoOX , ) Box
EACH FACE pAas Acsa A . A = AREA oF oNE FAcCE,
1. E PENETRATES E PENETRATES TWO
e oNtY INE FACE, FACES, /NWARDS
OU7TUWARDS
_




Z) Box - T) HEM)] -
A = AREA oF oNE FACE

£E£LLIPSOID
E __r:é‘/vf: TRATES PgNE FACE JNLARD
Lt/ & PENETRATES aNOTHER. OYTWARD.
YE THERES IS NO IS
1 ELEcTRIC F/ELD
- ;
E > PENETRATI NG

THE DTHER FACES, /TS EGUATION /S

X?.+ y2,+ %1

At B* c* =1

/e AN UNCHARGED CONDUCTING BAL IS PoLARIRED By
//DLD//U& A CHARGED NON - cazvbua‘ro.e_ A/Ezqe J7
Sy S —

N y ~
( / / - CoNDuc‘rDe W/TH \( NON CDUbuc‘rmt\

- | [ +Q \\ ]
\ \ \ Sosuces CHAREES
N = Ts, Sey

- e

~ /ﬁ /

————
——

IN TERMS pF (), FIND A FPRMULA FOR THE ELECTRIC

FLUX THEOUSY Sacy oF THE ClosEh SURFACES S5
Sz, SyamSs.

/5



ANSWERS
/. PRoRLEM |
£y = /__ 3&
L7 €o r

| /o
PROBLEM 2.

SURFACEA =  —3@R
SUeFace B = = 20Q
SURFACE C = =200
SurFace b = 32 &

SkeTcH

M
1}
~

|
D

/ -3
YITE. y
0
/ /2 R

ST7TES r”

O
/ -0 L

L 1TE r?
+3R
+/)2K
—/2R
-30R




 ANSWERS - *

¥ Procem / FroBiem 2
£, - mld — #A
27rE, r 27T
Eﬂ' ~ 0 0
27T€E. I 276
EE = O | 0
27& r
SUBFAace A =  — 4\
SURFACE B = +//A
SUEFACE C = -/l A
SURFACE B = +20 A\
SkercH
| P(B>-A%) )
s £=o0 & K‘ze"g
£ = f (r_z—Az) INVERSE
7T YN PRoPORT70N
E_m = P (BZ-A 2-)
L 2& 7 A 8 "
¢, £ = [m2q%+ g%c* &= 7N S 4 -
/ N 3 €,'mq
7 X = - €om Vs




ANSUWERS

E=0 =T
€o

jo A) & = E/REH)
D) &= £(7r R

) & =FA

/. §,=‘é’_) _é’,f—;‘?;; 23 = —'e@;) 2,=0,¢

V)

T+

/8

E=o
B)
-+ +|—>
|+ +|—
| 4 =+ |—>
&E=0 E=0 &E =0 E=T
& &,
B) @=6(mRY) ) &=o0 3I)F=€nBC
) = -£(mr*) F) & =0
H) B=-2€4 z) &= 3&4

= —-_Q
s <,



