Unit 2: Electric Fields and Gauss’s law 12 Advance Term 1

2.6 Force due to an Electric Field
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Mot'&oY\

— \
v . 4
_Ccms&ﬂrf\*, \e) cQA&T\[\‘ Qé!\.&‘\,'cmi)t.'
h=o acsdwrdrion

AX:\I-t Xp— K \IF: \H-’«-C\,{l
Ay =\:k -\r,\z_injtL
\I'r_s?'._._ U 20 AX
KCingtic. K = &% my©
ehgy ()

elethran Vst eV = [-éxld‘lul Ry

.. E=200V|C
Piston @ -

egron & _
Finf}\ ‘\‘kp Ql@t’l‘ﬁg Cé‘(CR. s\ J\sﬁ.o_ .
prxkon: £ QE o 16x5"x000= 3:2X18 TN

Lo ha ‘("\(‘G\n

ole! A v

= 9bE F= \—G\Llo"\q X200 = 2-2 x\il}!\]

Es the )4

Sl lla (e Ugud ¥ 2 4L 58 G glad 5L



Unit 2: Electric Fields and Gauss’s law 12 Advance Term 1
4 N AN~ ANE
Ho—f e
1 ~
AY) ]
9p Ve N >
[+ + 4+ & . oo Cﬁn&d‘C)\'(vﬁ ?10\)\39
1
T Es
. o 4
Hori zenko) X NeX ‘\s\an Y
A =0 v
Constomb  Veloth T b °
0 O = 9 ¢
DX =N 9 . mEs )
VB y,gw‘;/+ Lot
A= Lot ] wE
k= Lmv® ) Ls L= AXx
2; f. vz
VL: L‘Y‘;'L b\\{ - LL 0J AX"‘ - Ay CLO’&‘X
v 2. MmEoV*? 47 20 2k
P o
Al o ¥ O X
- 4 €5 K
aSiled il (e Ugall ¥ 3 A 58 ghad 5LE



Unit 2: Electric Fields and Gauss’s law 12 Advance Term 1

A Pfo%n amd oM Q)tu)\'von W a um&mm

dectvic  tidd -

CpW\W‘E’, - el _>Fe'/

A=

F&d_’e) ~

E leckric. V\wm - Some i

Clochric Toce = some  wiognirade ook

C \' M
- c\zE oc‘?eaaxxm n (\j,.v_’gc% N
a.cceler cﬂ_rlm Mp>wme 4 SN
(k? < Qe D Wjﬁl €.‘ _\
J,Ok 0 E OW®P_LA \d\
! o
WMaAa > Moo
' V 7 T

Sl lla (e Ugud ¥ 4 4L 58 G glad 5L



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

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
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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?
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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
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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
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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
Calculate the magnitude of the electric force 4 a0 B igal) Al gl 5 48l il Gaea
acting on a particle with two excess electrons in S Jlae 252 g (B il (g ASY
the presence of a 10.0 kN/C field 10.0kN/C

v

E= lo KN/C - (9x11§\(\0‘q) (oxlS) = 224
= lo X[OBN)C °??‘5‘{"L b E

A small(positive[charge at rest Jlaa (8 Sl s Ay ga Aa
in a uniform electric field, as ISl LaS alatila il 48
shown in the figure. Ll L) ) jats Ladie
When the charge is released, | . | e

it... Y| — A= %E Cemg‘ch\T
yadi
not move

o

YYYYY

CL:__QE, = —2x)-bxl0tc T = q E 115

A Aoy 48 o) 8 s
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
.

protoﬁs placed in the uniform electric field | E= 0.6 433& aliiia Al ¢S Jlae (B 5590 g2
of magnitude E= 0.6 V/m. Find the (m/s?) 52353 G559l £ b 221 . V/m

acceleration of the proton (in m/s?)

mp =1.67 X 1072’kgand qp = 1.6 x 10719C
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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 gal (2 amidl) Ao B Jiall Al 1) (5 081 (U i JSAY) (A B g salls

-
B —_

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 sl 5l A pagal) die acal) o 55 AL 4S8 8 20 5 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 33 gal) psad) e 5 gl Ayily 111 3 5l

B gasall (8 auad)
5
A negative chargs 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?
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Vo

C 6
There is an electric field of magnitude 150 N/C, 42 54 (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 Gl ¢y gty (ki) g ) 1aka) £ jludl) aa gl
direction) of an electron released near the Earth’s oAV s (e Ny
surface
o E m, =9.11 x 10 3'kgand q, =(31.6 x 1071°C
oM _\00 -
A= CL—-E o= (\-6x15 _(;?—) < 264133 o s’
m @Q-\x\s*) 1
U P\SOW
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° o G9ASNY) slwa (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 Adlaca adad o day ¢y 9 SN pal 1) il Ay 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 -\q
— X2 KeVv = 2xlo x1-6xio &
hpmmmmmmm e o= 4 x\gé Clwm™
! 2
g
o D) heo K
2
- -\
(ya58) (1-6x15"D) (o-0H) 05
—__r—_-—_- -

Ag—_ - -2 2 -\q
4 x 8-85 ¥\& ' Fy1wlox\6xle ! =9
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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% 1015 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
G9adia Juaga 7 ol (398 gall x olaily Lk
(+3.0 x doalau dad AU, Lad
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))

G S AY=-o- GCM'\ 2.4 x10°m/s
b ™ f_f° 5x1s m 1.2 x 10°m/s
-z e —
:dXCQ-XIO m 1.6 103
0 ___ Foozm w
0 17 1.3 x 10°m/s
m, =9.11 x 10 3'kgand q, = —1.6 x 1071°C
ay- - & 4 ~ax?
. 2 To MV*
¢} ax* n ) o oV |
. = = (8%\o 1-6%18") (0-02
\[-— ZE/OW\A(O Q )( — ( —) -
2 X 835 %109 |1 x10 >0 Sxlo
V=1542 |'s
9 V=\.53%l" wmls

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?

051 $027.5x10° m/s sy & o ¢y 580 B !

b gy o Jab 0 9 S Lgadain Al Adliiall La

J1,400N/C 4568 AL gS Jaad

m, = 9.11 x 10 3'kg and q, =

V= 272G xls N

0- - YE

—1.6 x 107 19C

> vY_L — V[ + 20K

= |l 40°N[C z_m . -
Sixe NETZ Vi s 2(—c‘f yax
_\q
5 Anx1g°!
aSile s pella (e U gl ¥ _ (o7 qu") Al b L ghad 5L
AX“ - o-\q ™
2( —-\-6x\c “HMMD
SR = \qdom
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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 thThe ball is
then released from rest. What is the velocity

of the ball after it has d downward a
vertical distance of(0.300 m?)

¢5mC Wiiadig 4,00g 4Alis 3 s dyiza b S
Jiae A G o (362 0,700 dblsa o ad
Al 1), (3l gad Aty 12,0N/C 4Aiad Al S

d8lca JEAU & Attt of g 5_SU dgatiall de pud) Lad

O35l (a3 Sl

€ 0.300m W _)ia Lo

g UVj—=—o° \E
m= 4(7: 0~004'\<8 w
By \izo
(1’: 5 X\OZ’C A)|=-o0-3°0cm Ou=-9.3m [ls
g,' =0- foom A< —o-300%
E=12-oN[C east t=?
VE— -l L
Y ———= &WnZ Ume < g
= LE QJ\Q: _C[,gmlsz
w
(sxa>) (12) I 5m/s Ve v
Q= Prgun
= aed AT
_\| 243
- Ve
\]Fx =i & O”Xt Y- |2x-oee
9.8
\’Fx = |5 XOQG:BJ_Q‘“/S t<0.25%

\’Pﬂ _ _9.8%o0-26 =-2-15 m/s
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