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@ T diswver o 1.0g gold nugged under o pile of howewwk.

has no na ML T remove 1% of ids e)-ec}rm\s, wha
Ia—\'k&he'\'c 2

FirstH, T datermire ke momy 30\A aYows ore In vy m%%z},
Hren how many electrons There axe. To find out Ko mars
aYoens Yrare are, T divide tThe mass of myningaed by the
mass of A %a\o’\ otom . Lob\qv\ﬁ a%’ﬂ{‘zwfoo\ic }abl<

a op\d odown hos o mass oF T M= 196.96U ko,
Where W' is an "atomic mess unit. So -

May = 196906840 ( l-%osﬂo'uko> =3.23663 107 ks

1 atom lu o
So Yre number of aloms Ts:
-3
Nowe = Movaseh — 1OXID 7k - 365352 00 adoms

Mau 2.23063 210" Yatorm
6o\d has 39 protons and W elechrons, 50 +re Tkl 1
Neleetons = Ncﬁu,“*l‘i = 2.41544-x) 07'3 €)6¢‘)‘fm'\_§

1% of Hese has a b Yol chage
Qur = Nelecnng * € = 29634 2107 1. 604107 ¢ x 0.0]
= 3%6.S C

The et Oherye left s equal o the ret-drage sheipped so:

— ) (Ar)




C +Oow“L
() In order to Join the Inlergaladic N
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of- havtyes here, and wonrtt ~0.0mC
o ko Pre NET ELECTRIC FOVLE o Hhe +1.0 duw%e,

ke all ‘Puﬂas He Gool (M\b“f)mu s VECOR . Jo.£ind
Hre NET FoR(E thom, It behooves s Yo wock in Yerms
Pof VecTor Comeonews. To sucessfully da this T naed
torplete the geomelry of the ‘\'rfa.»vm\c, by Lcmpu‘\-ivvg
Yhe Aistante % (PyThagoean Hheorem) and the a«%o\
B (definition of (DSINE)®

xs  (000m) = (0.08m) + %"
x+ = (6.0m)* ~(0.68m)*

X = \/ (0. 10m)* ~(0.08m)F = 0,06m

, _ ADT - O.08m _
6: (osb= P olnom 0.8

6= os™(0.8) = 36.83°

Next bt me tompute The magnituele of the individual

Chonges on o 1.0 dhvge |
Fog="k 3nds (522.10" ) (-0, 01150 (10 11074)
r* (0.00m)*-
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Fre= 1, 4983N To Lerr (afracdire fore ) ('XO\ire&im\)
The mm?ni% foree®

Fac = ~k3a9c -0 (8a2x0° b‘;)(o.goﬂo“’o(l.o 1107
| G (O.lOm)L

Fae = OHRN  Down mRaHT (replsive fora)

The fore Fap onwr has X componads

G:Mb)x = Fap = 114983 N
(‘:%)v = @

The forria Fac has both Covoorents *

(Fac y = Fac s
= (0 H42N) (053661 = 0.5IFAN

(F&L}x - F&L‘ SINB
= (0. 192N ) 5N 364F° = 6.431S N

The NeT ForeEs (ompoNents ore™

-
(Fer = Fag)y + (Fac )= =142830+ 0.435N = &), 0668N

(Fuer)y 2 (r,,,,)y +H(Fa)y = O — 6533N Te—m.smt\r
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Two shycofom balls each of mass -
w=10xID%kq are swspendech s g & g
Shourn 10 give Physics shudents somebhing o think
obowt. Eolh has athame 44, L= 6,8m and d=0.020m.
What i 9.2

This com be wocked out by \oo\u‘y:s ot Hhe Free body disgrom.
for a Sing\{ ping porg ball, There omre 3 foves®

> 1Ens lon _T;‘s Y Unbraun
Fog > WEIGHT Wgp=mg
> Covrtome Forte from the oPrer
Wipe =19 Ohowged bal™ Ty = ko\g:

The ba\\ 'S NOT a&m\m\'ﬁ\ﬁ, 50 L kvow all the foves
st swm o 2200, Thits also means the (0 MPONENTS
wust sum to 2ero. So \eds 5%»(—)' withe the
NVERTCAL COMPO NBENTS (W I bnow ova of e
verrical fovas, e weight)

(F%}y = @ (eoinks purely in X Airection)
(T&s> Y = g 'C.os(b
(Wse)\/ = M4

In order 1o tomple fe. This cal culection T will reed 4o butons
tre angle O. —
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! _ofp _ dyz _ (0.020md/L
f SiN ~ WP 3 = T = 0,6102
T\
| & =sin'(0.0102) = 0.584%°
{
i
d/z -

T brorw all ¥ne tomyporeds inthe Y-directon must some
b zero s0°

(FNET)\, = (Fee)y+ (Te)y — (Wee)y =0

O=Tgg s d —ma = mg =Tpgcosd

oxl)

Tes = "eosp = (fonoths) (151 %)
(S (0.584?°)

Tes = 8.33 6T TENSION IN STRING

Now Fror T bnow Yratension, T can look ot e Horizgumr
CoraPoNpRIS

(Wee)x = @ (poinds porely ™ ydirechon)
(Tes)x =Tes-smd

(F“)'x = &%_2_‘. ( Covlomb ’ﬁw\s:‘m)
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@ An alien cel membrare is T.0nm
Hhide. A clorine (L7 and potessium
K¥ 6re on opposik.. sices. What its Fhe ,
eleavic fore on CLleto KF? -

ﬂ\eﬁm iSew Covtomp ATIRACTION sihee He szOo—wg
of ef?posi)re C\\a/m)g. So -

FCQK = K %cngk
rZ

The ahrns howe gaired ov logk-an elechon, henee e
1 or"‘c)mxga.ﬂ\m H\cﬂ hew-e o rer chavge each
of -

g=e= LLoxIp™TC

So/y
F= ke _ (s9axip? '\._/Lizf) (1.b0x/07"%C )
= (90 %ID—qm)L
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S D’}'_j --------- —QO apul
The \n)-efga\ox)rs‘c. Fedoration , “1 6.20m
of Phwsics can'bhbelieve we 0 87T~ ig

anywered ﬂ\LTrfW\u/\N\ -lonl  0SOm COue
Grelaxy aliens guashion (215) $0 easily, So pose us with
anothey array of chaxges Noen tha clever Do nerc&a
aliens of Nega (Fhey're "square?). Given Hha charges
oberet @ Whet is Hhe EFidd at-the fvth cormar?

) V- an +8‘.O)u(, S plaa,o\ on e fourth Corren,
whad forwe Aots 1+ feol 7

As with previous pro\)\m ,Yhis is o yecoR PRoslem .o
giv\a\ Yre NET E FIED at he Lovres, Il nted } work
oY Componens. 1o that end, 1'l] need L ond & as
mdveated Tn the Aiagram. L com gt Lo e,
Pumiheo e THEOREM av He anghe fom TRNGENT:

L%= (0.50m)*+ (0.20m)" =2 A= J/ (osom¥ +(0:20m)*
/Q g Oa 538—5'{7\

TIND= 090 - 02om  _p &= TN (020m/b50m)
ADY 0SOm

6=2).¢°

New 4 I lakel g MZQ/CMNG A B CD I can
now werk oul the l'f\d\IvIdMql Contyi butims Fo Phe

net d-btjm‘c_ (3:{\0{, kmzpirv; n mfhol Hre WIW
1S given by !
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— e -
Ean)y = kg = (39407 N2Y (104107%) . & z,2.500%N
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New that L howe all the Cmv\pm%ﬂ) Hhe Compovends
o%+he NET E field are the sum of-these .

1 —
Erer)y = (Bas)o+ (Esp)y + (Ew)y = @317 ;(IOS e

(ENET)); = (Ehb)y“' (530)3 + ('ECD>B -;‘ = 1,956 &1051\!/(’
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(5) Nins that T bwow Hhe Efield, finding Hhre foree
o Gy Ohorge g atcorner D 15 o madlerof
applying The relotionshio beturean E and F-
E=Fp = F=¢E

The CUY"\(W\*S of e ficta Yhen Gre >

‘ © X DireeHm

-
P =9 Ex = (5001 )(931307Y) =625

Fy=9: By = (son0™ ) (olse 2052 ) = &1,25 N
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The elechme Field across a cellular menbane Fs
1.0 ¥10TNC divected INTD the w\l. (@ 1 apsre opens
which Way Ao NaT tens floww? (b) Whatis Hre
M%{M of +re o on Hhe NaTion? -

The foree o + C)Nwaga, Ts in the Save Ajrection
as the Efield, sote Nt will feol a fovee. 1nTo Hhe
)|,

L can %C\‘H\LMqﬁ{M of e Fovie feom F-‘*q'E—
MMM{.«% ot Neat s d\-axgz.a\ wir P gfzezl.bxlo"’g

S0/

‘—f -
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(3D Sveren Pha E Field.
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@ Prokms o be acraleraled o high sped o Plask cancar s

into obliview. L howve a 4.0m long aecelevator Hhat aceelerates
pﬂﬂ'ms from rest Yo oo™, What E field is needed do
oces \erote these \DT‘O'}‘W\S‘?

Eledvic Hed s related Ho '@ofu\a—‘& E=Fq
Forw is given by Newlm IL Fema 30: E = Ma/q
T Vot vp the mass and thoe of the preten, so

all Treed 4o do is froure ot o whidk Tean
Ao —Pm kir\uv\a%‘g .

% &Om From my Yuealedge table, T

Y5 O Haink o go0d iremahit eqn is:
v et™s

a ?

L2 J which can €asily be solyed fora
in Yrms of Hhings T know:

)
2aax = Vi, = Q= 25 (VZ"-VJ—)

oY/

Q= 2.!-(4,“) ((mo"‘%)z {O%)"\) = l.z.fxlog'%?-

Sp tre eledvrc field is:

E=ma = (LZS“#/G';-;%) (1.@}3;15“19) :ﬁ,y,);qof"ar:l_ -E
+ [, 0 410 C L

T
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ED A 030N Nowrge is Ploce ot the cantecof Yhe Cupeor
\nEiniTE Conrpusion. What 15 the Lluy thru ova s1dke of

Sinee the chavaye is completely enclosed, Gouss' Lo gives
W the oL flus Fheu the wibe”

D= Fene | OBIOKDC g5 Nm?
w6, 12 - <
° 5":8'5-47‘10 c’}&ml.

Sines o\l six sides of the cube are tdentitel, the
Flur Harw ecndn side 15 the Sawe:

@Tb‘r: (‘)* @\SIOE = @lsmszié @m’r

Q Y}

@ \$lﬂE: l' (Og. X,O4 L\IC_—_ML

(ans)




A4

. &
E Uniform Blechac £7e\d lives cress 3\3°°
om ares A melking o 0" ongle ,:__} Yoo
with +re plane. What s —?\Mﬂ R

Flun is hoemally desoribed in Yeoms of the W e
£ o rmokes with MWWA\M 20° Tn Hhis ase. So*
D =EAwsB = EA cos 30° FEA—-@,’
\F (Ans)




@ Ds adass projed, you decide to
\et NoUr professoc stend in a
Humndaorstoem Fo measure the £ :
Fed. The stiunakion 15 shounne 1okm & 20C
ot cighh @ What fs Hhe |
Wi‘}uo\a,om-o\ Airection o4 ,‘f//T,,,,T”;,,“,,

E ot vour pv‘o@essw? (b) What Svgn ot Onovge aceunulate

at OIVY ,pno-pessgf'j feet 1§ Eortiis a Condtoe?

:( 2%m

0) The € from +he +50C points DowN ameh the E from the,

~20C porats UP. The diredtisn. ofthe NET Freld Aepends
o the relattve WFW.

E, = kg - (80?2 (S00) = 4495 90° N, Down
r= QOOOOm)—L c

E-=kq = (320 ¥55)(200) - 4aasxio* P
1S (2000wt

-
Sothe Nt field 15 Ener = Eup— Eoun = 4.05x10*N uP

(m)

(5 Undax Hhe grownd E=0 [Fae
tobe o condueter, So the é;;f

growad Chovges naust e

POSITIVE h tomed Hhe clond \C\‘e_\d in %«g\ra-u—wols'ﬂ\\}
§ Aoreases the E Field abore haground.



