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2.6 Force due to an Electric Field

S Jaa g Al 3 411 2.6

1

Calculate the magnitude of the electric force

the presence of a 10.0 kN/C field

acting on a particle with two excess electrons in S Jae a8 il O g ASY)

4 pomid o B figall Al g 558N )aka Gaea)

10.0kN/C

2
A small positive charge at rest . Jlaa (o Al jiaa Ao ga dini
in a uniform electric field, as % E ISl LaS alatila il 48
shown in the figure. e > L8 Aall) ) s Ladie
When the charge is released, A R P —
it...
Ay
not move
FCTCE P CPR R ATY:

begin to move with a constant speed

begin to move with a constant acceleration.

Bl Jia Adaay A jal) B jag

begin to move with an increasing acceleration.

3

A proton is placed in the uniform electric field
of magnitude E= 0.6 V/m. Find the
acceleration of the proton (in m/s?)

E= 0.6 45 aliila il ¢S Qe (2 Q990 @8
(m/s?) 32552 (g9l £l 220 . V/m

mp =1.67 X 1072’kgand qp = 1.6 x 1071°C

aliled mlla (pa Uigaudi ¥ 1

Ay g 5L




JsY) (ol ) Sl cusla 938 g Al el elaal) s as gl e jde ALY Cial)

4

A small positively charged object could be placed in a uniform
electric field at position A or position B in the figure. How do the
electric forces on the object at the two positions compare?
A gasall (b ailia (Al S Jlaa B i ga Aadly (90 b puay g (S
€ Cnrda gall (2 amial) Ao B fiall Al 1) (5 81 (U iS  JSAY) (A B g salls

el

>e
e

The magnitude of the electric force on the object is greater at position A

A pagall die i anal) o B iall 4 <)) 5 g8l ke

The magnitude of the electric force on the object is greater at position B

B pasal) die S aadl o 3 el Ay ¢Sl 5 58N )aka

There is no electric force on the object at either position A or position B.
B gagall gl A o gal) die acall o A Al S 38 aagi Y

The electric force on the object at position A is the same nonzero electric force as that on
the object at position B
b LS & il b Ay 8 g1 (i A A g gall (B 23 gal) psad e 5 gl Ayily 111 3 5l

B gasall b sl
5
A negative charge -q is placed in a nonuniform 2 S Jaa (B - Al Aads a9 a3y
electric field as shown in the figure. What is JSA (A il ga gh LaS aliiia
the direction of the electric force on this AL Adandl) 13 e Ay gl 3 g8l oLyl La

negative charge?

SNAN L AT |
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6
There is an electric field of magnitude 150 N/C, 42 94 (150N/C 4iad (Al S S 22 50
directed vertically downward, near the surface of 2 i (e AN (i) ) L gas
the Earth. Find the acceleration (magnitude and Gl ¢y gty (ki) g ) 1aka) £ jludl) aa gl
direction) of an electron released near the Earth’s oAV s (e Ny
surface
m, = 9.11 x 103'kgand q, = —1.6 x 107'°C
7

An electron with a Kinetic energy of 2.00 keV (1 2.00KkeV 4uS s 48Uy ¢y 5 <)) (gl
eV=1.602x10-19 J) is fired horizontally across a Jaga ol ne L8 (1eV=1.602x10-19 J)
horizontally oriented charged conducting plate W a8 doadary dlad ABUS, USA) da ga () gaiia
with a surface charge density of +4.00x10 o QA s (S 13) <+4.00x10 C/m?
C/m?. Taking the positive direction to be Anki (a dBlaa o ) 7 sl o T o gall oladd)
upward (away from the plate), what (
is the vertical deflection of the electron after it Alca adad () day (9 AU sl ) il Y Lad
has traveled a horizontal distance of 4.00 cm? 4.00cm W )ia 4,88

y m, =9.11 x 107 3'kg and q, = —1.6 x 1071°C

i Yo

P

o xf=4'.00cmI o
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8

As shown in the figure an electron is fired horizontally
toward the positive x direction over a horizontally
oriented charged conducting plate with a surface charge
density (+3.0 x 10715 C/m?) . If the vertical deflection

of the electron is (0. 5cm) after it has traveled a

horizontal distance (2. 0cm).

What is the velocity of the electron when is fired ?

(Neglect Earth gravity)

GRSl (@) o (JSAl) (B daga g Las
O9addia Juaga ol (358 can gall x olaily L]
(+3. 0 X Ladaa dia 4B, L]
el ) Gl (13,1015 C/m?2)
488 ddlisa adad (4 323 (0.5¢m) GRS
«(2.0cm)
a8l die (g AN e jou A L

(daa ¥ dpiad) Jlar))

> X
2.0 cm

2.4 X 10°m/s

1.2 X 10°m/s

1.6 X 103m/s

1.3 x 10°m/s

m, =9.11 x 10 3'kgand q, = —1.6 x 1071°C

9

An electron is observed traveling at a
speed of 27.5x10° m/s parallel to an
electric field of magnitude 11,400N/C.
How far will the electron travel before
coming to a stop?

031 527.5x10° m/s 4w & a9 j381) Jaa g
J1,400N/C 4358 (il 4S Jlaal
0 gl ) S g ASY) Lgadins Al Alcal) L

m, =9.11 x 107 3'kgand q, = —1.6 x 1071°C

alile s mlla (e U gaudi Y

Ry g 5L




JsY) (ol ) Sl cusla 938 g Al el elaal) s as gl e jde ALY Cial)

10

A small metal ball with a mass of 4.00 g and a
charge of 5.00 mC is located at a distance of
0.700 m above the ground in an electric field
of 12.0 N/C directed to the east. The ball is
then released from rest. What is the velocity
of the ball after it has moved downward a
vertical distance of 0.300 m?

¢5mC Wiiadig 4,00g 4Alis 3 s dyiza b S
Jiaa b G2 Y) gl (358 0,700 Ablss Sl ol
il 13) g al) gad daty 12.0N/C 43ad Al S
. OsSad) (pa b ST

d8lca JEAU & Attt of g 5_SU dgatiall de pud) Lad
€0.300m W _)sia duui
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2.6 Force due to an Electric Field  (~bgS Jawe o 43Ul 3 481 2.6

1

acting on a particle with two excess electrons in
the presence of a 10.0 kN/C field

Calculate the magnitude of the electric force A aran Ao B Jigall Al <l 368N )ata Guual)

RS S 39 9 (B il ) g ASY)
10. OkN/ C

Q- _—2x1-6 x\o"qC, F=9E F= (2x\- éx\olq) (1o k10>

E=loxlo J\MC F=- 22 x\&™ 5\]
ol <& Gle
2 I ——
A small positive charge at rest - Jlaa (8 dislu Jw{@m
in a uniform electric field, as — £ 8L LaS a3l L S
shown in the figure. o—wte, Leld Ladl) ) Al Latie
When the charge is released, - | ochk om S
it... a = }i
™m
daliy
not move

A Aoy 48 o) 8 s
begin to move with a constant speed

LY & G iaey 48,20 3 1as

begin to move with a constant acceleration.

) jia ddaey 4 al)

AT

begin to move with an increasing acceleration.

3

A proton is placed in the uniform electric field | E= 0.6
of magnitude E= 0.6 V/m. Find the
acceleration of the proton (in m/s?)

o aliiia Al S Jlaa (B (g puay
(m/s?) 3335 Qi gall £ b 3290 . V/m

(\ 6xlo q)(0 6)
-€6tx162h)

lE
A=

mp =1.67 X 1072’kgand qp = 1.6 x 1071°C
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4 - I8

A small positively charged object could be placed in a uniform

electric field at position A or position B in the figure. How do the Yo [fof |[F
electric forces on the object at the two p0s1t10ns compare" %
A g4l u@@hxs Jaa iy ¢ B

Spinsall b a5 8 gl i el s (085 B AN 3 B sl

>

The magnitude of the electric force on the object is greater at position A

XA sl sis i puial) o 8 Jigall 4,40 3 580 e

The magnitude of the electric force on the object is greater at position B

KB gasall die iSi aall o 5 jigall Ay <0 5 g8l )ake

There is no electric force on the object at either position A or position B.
K B gasdl 5 A gagal tie auall Jlo i Ayl 4S50 2253 Y

The electric force on the object at position A is the same nonzero electric force as that on
the object at position B
b LS & il b Ay 8 g1 (i 8 A g gall (B 253 gal) psad e 5 gl Ayily 111 5 5l

LB gasall (b pusal
5 B4
A negative charge -q is placed in a nonuniform 2 (S Jaae uﬁ@;“"’i@@" &5
electric field as shown in the figure. What is JSA (8 ga gh LaS aliiila
the direction of the electric force on this bl Dadd) 1 e 4l jesd) 8 68 olai) La

negative charge?

ﬁ h

!
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6
There is an electric field of magnitude 150 N/C, 4254 (150N/C 4iad (Al S Sl 22 52
directed vertically downward, near the surface of Al (e Al (Jiul) ) L ges
the Earth. Find the acceleration (magnitude and Glhil 09 Sy (aladl g | 1aka) £ jludll 3 i
direction) of an electron released near the Earth’s oAV s (e Ny
surface
@ m, = 9.11 x 103'kgand q, = —1.6 x 1071°C
-\q
qE _A6x16 Y x \50
A= — A= =3
™m QX6
e 2z
O=2-6 X109 m/s <%
7

An electron with a Kinetic energy of 2.00 keV (1 2.00KkeV 4uS s 48Uy ¢y 5 <)) (gl
eV=1.602x10-19 J) is fired horizontally across a Jaga ol ne L8 (1eV=1.602x10-19 J)
horizontally oriented charged conducting plate W b dadae, diak 48U, US4 4x ga () e
with a surface charge density of +4.00x10¢ 2 QA sl (1S13) +4.00x10° C/m?
C/m?. Taking the positive direction to be Anki (a dBlaa o ) 7 sl o T o gall oladd)
upward (away from the plate), what (
is the vertical deflection of the electron after it Qe adad (4 ary 3 9 S (ol 1) i a3 Lad
has traveled a horizontal distance of 4.00 cm? 4.00cm W )ia 4,88

y m, =9.11 x 107 3'kg and q, = —1.6 x 1071°C

) 2 1
o— K=2 Ke\é = 2%I0 x1-6¥\80 ¥
— z
o= x5t Clmt  Ay="
| AX=0-04m
T : > X 7
0 X; = 400 cm 45 PN __EJ__E’:_Q(_____
) 4 eo K
- - 2
A= - s (-616™ (o-01) Co0dm
= - - -
by 2-351 &Y% % 2 X108 )6\

fa O
= 10~
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8
As shown in the figure an electron is fired horizontally Q9 ALl (M) oy (JSA) A e gb LaS
toward the positive x direction over a horizontally Ggadia Jua g 7 51 (98 gall x olanily L
oriented charged conducting plate with a surface charge (+3. 0 X dahu o 48U, LS
density (+3.0 x 10715 C/m?) . If the vertical deflection il A Gl Al 1813 ,.10715 ¢ /m?)
of the electron is (0. 5cm) after it has traveled a 48] ddluca adad () 329 (0.5cm) O ASI
horizontal distance (2. 0cm). =2 «(2.0cm)
What is the velocity of the electron when is fired ? aih) aie (g HCY) A8 jou 2 La
(Neglect Earth gravity) (A dniladl JLaa))
2.4 X 10°m/s
t g —
i ™ R 1.2 X 105m/s
" G 2 1.3 x 105m/s
m, =9.11 x 10 3'kgand q, = —1.6 x 1071°C
-2
)= 28" Cjm® AY=o-Gxiem  AX<ooem
q 2
AY= - od ¥ ALX
ch
2 oM Ny
[ . T -\5 - z
N ( _ 09 ox _ =™ (1-6 %16 (002 _ | 3nls
\ 2¢0 AY \] 2 % 3-35%15'Fx Q-1 xlowl\xa-susl :\,54)([6;
9 @ b
An electron is observed traveling at a 051 $027.5x10° m/s sy & oy ¢y 55380 i !
speed of 27.5x10° m/s parallel to an J1,400N/C 4568 (b S Jiaal
electric field of magnitude 11,400N/C. i gy o) 3 (g S Lgakal A AdLucal) La

How far will the electron travel before
coming to a stop?
m, =9.11 x 107 3'kgand q, = —1.6 x 1071°C

: 6
N =275 X\ ™s ) SE \'\’—L __\JEL-\-Q_QAX
= 1400 )\I/C - 1“\ 2 q(E N
Np = U7 42 (= A
AX=T f=ui vz (X "
Ne 2o 6% (_1.6x\0 x\LLtor>M
F 0= (2?-5110) + 2 (e
aliled mlla ¢pa U gl Y I3 4l 38 L glad 5LI8
_ —@.?-5 xlo )’i ~
AX = — 0-1Tm = 19O

2 ( ~1-6 X\ X X koo ) —
Q.\\ Xlo ¥



JsY) (ol ) Sl cusla 938 g Al el elaal) s as gl e jde ALY Cial)

10
A small metal ball with a mass 0f4.00 gand a | «5SmC iiads4.00g GALS 5 shua dbima § S

charge of 5.00 mC is located at a distance of e A oo Y i (398 (0.700 48l o Ak
0.700 m above the ground in an electric field | <thi 13 34l gai4ahy 12,0N/C 4Gad AL S

of 12.0 N/C directed to the east. The ball is . O9Sd) (pa B8N
then released from rest. What is the velocity | 48lua JaudU & At o) 3y 3 SU dgaiall de yuul) Labd
of the ball after it has moved downward a ¢ 0.300m W _)siae i

e

vertical distance of 0.300 m?
™M = 48 = 0-004 Kg Vp= +
B -3
CI/- S xlo C A33 6 -300m N/ \1
3{: o foo
E=12N[c  ~2u

\|/=0o
i

V
(M

-~ G\ oie Neo | s{ =

-~ —0-30oMm
Av— / t:O*ZS S Nizo
Vp:?
\Ipa :\HZj + a,gt \fo-—\'f% +(1xJL

VF3° o + -9.8x0-25 Vg . 0+ 15%0-25

Vpy = - 2. Um|e Vp, = 375m/s
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