5))
¢ gm/lPA o

Hi) Cstaeren |7 IPJ or 4

e
/ 3 'ch much work is done by an applied force that moves \'\/ - A L) (.) =

" two charges of 6.5 uC that are initially very far apart to
a distance of 4.5 cm apart?

Y0 Bring Canues Togeritee: AU = ‘)ont)‘:/( = Wosx
RS ARESe
NeAL

2
_ (2.99x00™)(4-5%/0" )6.5%1079) 2}2«)4\, :M/)

(0.04S)

25, Charges of +2.0 nC and ~1.0 nC Etcernie Porvor r~

are located at opposite corners,
V- 258
b v
A

A and C, respectively, of a square
which is 1.0 m on a side. What
is the electric potential at a third
corner, B, of the square (where

there is no charge)? 2 DA] 6?
X1 - Ixl
J + o Sair Boytpareo™) 472 0 25)
e T

}\/’— i1 \/;uril
\_—W———- S 5

27. (a) Find the potential at points a and b in the diagram i(/ LELTR ) & po DT A
——for charges Q; =+2.50 nC and Q, = —2.50 nC. (b) How

much work must be done by an external agent to bring a \/ . Z R&;
point charge g from infinity to point b?
Q; b %
l—SOcm~f-—500m+50cm—-|
- e - e
A/ i (-?—' .- >:(a~w;d‘-)(7'b"’; + ’Zg"’o ): )3.00\/:!/:)
¥ b 0-0 2: 15 !
a Teee
= ]
X (2 «) 25710 '_Z_-_b_z(___ o ) V=V }
= . SR > . ‘+‘ - =
V, = {5 S ) (eanop) 520 4 ZExE OV=Vi

D AV, =V, / ) M, ) Ko Woes!

= 3 s : ~ INBZ |
30.) By rewriting each unit in terms of kilograms, meters, \/ WM 55 O | —_ il 905 < __é_.__
il seconds, and coulombs, show that 1 N/C =1 V/m. C € & C.

i
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B52 ORI N S e
1 A uniform electric field has T
E| =240 N/C = F St
magmtude 240 N/C and is - Fre '/CL.L%'C,TTZIC/ )“a'ﬂ.c,s' = % =
g=+4.2n b

directed to the right. A parti- a__

cle with charge +4.2nC f & 70_25m ﬁTI WMK 3 \A}-’: F: A')C

moves along the straight line

from a to b. (a) What is the electric force that acts on \/ ._..9
the particle? (b) What is the work done on the particle R TETIAL b' FE A %

by the electric field? (c) What is the potential differ-
ence V, — V,, between points a and b?

a)% Force— s /‘/ I/N\)
j:’;'%f.-. (4.2x107" X 2490) = }1101 x 107" ’\)_’E]

) Tde Wony bowe Feom a o b 0. 25/0‘3’
W = FA‘X.=(IDIXI06XC725>‘=)252><ID \«))

r)Q)".Fa Poravrac burraz.e?\)c,e (Worx et Ciprieqe)

w = 252% 10} Vis Grenier)
AV - —%- R o £ LO\/ \/ \/>( AT S0 TS

— el p————

@43 A beam of electrons of mass m, is deflected vertically ) 9T
— by the uniform electric field between two oppositely 2 Ys =D & )OM)ID +¥

'} charged, parallel metal plates. The plates are a distance en-.l =~

\ d apart and the potential difference between the plates is i cm(’(" MusT GE OD
AV. (a) What is the direction of the electric field between B ofToMm FPLATE = E_ (s ’ L)j‘ l
the plates? (b) If the y-component of the electrons’
velocity as they leave the region between the plates is :
v,, derive an expression for the time it takes each electron
to travel through the region between the plates in terms
of AV, v,, m,, d, and e. (c) Does the electric potential
energy of an electron increase, decrease, or stay con-
stant while it moves between the plates? Explain.

W
3

V

L A |

&/ Electronl beam K I‘A
Fon O Usmg Rswron's 22 Law it

e

v =
Foaf=eE = elfy) =mo,= A= wd
<O ’J;_ mad v,
‘l: 0&0/ ]e,A\/ tj

L) ST Pore0TIAL Enete? oF THE € DECZEASED 43 Mhe
Yoizcs you WORK op) 1T,
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: what is the electric field in the dielectric?

| |
th.) L rerce 17 | Ly Bor 4 |

- i - i
¥ 60. A shark is able to detect the presence of electric fields §

as small as 1.0 pV/m. To get an idea of the magnitude of e i
this field, suppose you have a parallel plate capacitor D@ = : 3s e
connected to a 1.5-V battery. How far apart must the l L L A& 1 l.s \/
, parallel plates be to have an electric field of 1.0 pV/m —-T= ook
‘ between the plates? : e v .
| k=1I0 L—M = |

T:é'ﬂ\ A- |- PLA’J‘E” c#;ﬂ;t;c;y—ofl /z/ /300 hm
-~ IEE Y.
VvV = Ed =9 0’ - = — & T
- — S D =
= ot * |.5%x 10 m J

\_M

‘f—'——éaZM

65. }A 6.2-cm by 2.2-cm parallel plate capacitor has the 4 |
~— plates separated by a distance of 2.0 mm. (a) When 4,0"\ ,
(G S ek s o o
: al

-t

/

is the electric field between the plates? (b) If a dielectric

—
with dielectric constant of 5.5 is placed between the }\r E/ J/ ‘
v

4.0 x 107! C of charge is placed on this capacitor, what

plates while the charge on the capacitor stays the same,

a) Fop E d=2.0mm, Q- 4.0%07'C

R-cav = B = (B)e) - 4G,

g 4.0 % 401 X 3 A I
== = T = -12 " .3 / W - €
7 K €A (385x%I0 X 0.022)(0.062) o o A E‘)

C-%e, - FY

27) Apb prececrizie WiTH tj = 35

Q \ i 3 —
= E: Kﬁoﬁ( = E(f:g) . S.f’{XID _—'}A,OZX/OZ":{:LZ i

S4

m* -

£77. Figure 17.31b shows a thundercloud before a lightning (" bl + ¥ ) 7 2 b
strike has occurred. The bottom of the thundercloud e
and the Earth’s surface might be modeled as a charged - A = - g
parallel plate capacitor. The base of the cloud, which =
is roughly parallel to the Earth’s surface, serves as the 4 > ‘é
negative plate and the region of Earth’s surface under »
the cloud serves as the positive plate. The separation , l '
between the cloud base and the Earth’s surface is small

compared to the length of the cloud. (a) Find the ‘ -
capacitance for a thundercloud of base dimensions L

4.5 km by 2.5 km located 550 m above the Earth’s sur-
face. (b) Find the energy stored in this capacitor if the |

charge magnitude is 18 C. o //p- 0. fg/’\F'
0\) I éon > (2.25% 07" 4.5% 10°XZ.5%10°) - -7
= S50 "‘//.ZMD F = C,]

U8 = 5,07 7 - [q00kT! - U]

= =
(2 2 1.8410

4, |
A
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®\ A defibrillator consists of a 15-uF capacitor that is charged P
_ 090KV (a) If the capacitor is discharged in 2.0 ms, how Rroeray i) 4 CArtue  Tow

much charge passes through the body tissues? (b) What is ) Q:
the average power delivered to the tissues? : U & B L AV % - L

a) ToTAL CHARGE DA CAPACITOR. Y4s5es TrHzoU6H BobYd
Rz LAY = (lb—XIO’£>[a’-0X103) =jO. 136 L. = @J

b) bm\)b“tls K;ua"ac,Q/cf—MC? /-/QSM

3 ey e e -
ESRPER YRS TR S } 4

% o T ) AR 4 O &
- Ab 2At T RLZRIDT?) 3-0%x.10 Wl

. \_—‘M’__—_\ =
S A Sum

‘%’103\ An axon has the outer part of its membrane positively

> _/ charged and the inner part negatively charged. The 3
membrane has a thickness of 4.4 nm and a dielectric () —_:' l A “*. "MM
constant x = 5. If we model the axon as a paralle] plate AX 10 o EE__:‘:I ‘7 s
capacitor whose area is 5 um?, what is its capacitance?
C_MA’OVF—/\"&)LC— V -— S lx,0v5‘2 — -2
4"-&}4”‘ -———-—-"):bxlD m
| My

€, A
Akl W Pare. ; |
$x10 = . e
£ =s) ‘-t‘txto"’! LRILILLE Lfrvau_

V\)D'f(\g AU = g A\/

~r107. The inside of a cell membrane is at a potent1a1 “of |

90.0 mV lower than the outside. How much work does

the electric field do when a sodium {g)n((Nai with a 1" ,__“5 IS IDE
charge of +e moves through the membrane from outside @ 7 > C ECE.
to inside?

w = eNV = (1'19><IO'M)(7O></O"3> =)l."l‘-i><lo'zof'=\4/)
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