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Grade 12 advance Physics Unit 2: Electric Fields and Gauss’s law
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Grade 12 advance

Physics Unit 2: Electric Fields and Gauss’s law
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Grade 12 advance Physics Unit 2: Electric Fields and Gauss’s law

ot }EEg. Wd'@ﬁ\'\* b@\'@w\ Yre. C)Y\QK?\(A

qn- A5nC -——BE‘- Ol« =2nC

® &B—>g, e

. P\_’_,‘

I v— »
E = %%  _ @ue) (Sxie N(C ﬂ
ke =yo=_

I < L. VT S § Y P NIC G ("z{d\
Lz = (= o-\o2
Emzif: E(_ + Eo - }\\!C '\:0 J{V\'y. \ﬁQ\I\\A

Tt achwge is c«MeA o o Y\MAD’G\V\’\ how
n\\ a\oe_ Em‘& u&\\ CJ\(\QA/\go 7

Ew!— S&Q%’S e Somne
Tvﬁ C)V\ﬂ/ge O{Oe/g V\Q_& Q}(SI‘CJ M&M(M’
b e lechic. Nield ok Cé e

?6_\!\)( P E"d'zoor\
S,
P
K‘L( _ (o) (5x’) | 9glag yC
(o 4o)*
Eg_ = K”ln» _ (9xto )(3K\°q)— 2as N|C
| P @’5@)7—

"“'(j“’dm Lne]l = (@8- 25f+(g’,o<>) 4\ }\SIC

@Sabée‘bawhw‘i Aol 39 (8 gl 5L
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Grade 12 advance Physics Unit 2: Electric Fields and Gauss’s law
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Grade 12 advance Physics Unit 2: Electric Fields and Gauss’s law
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2.1 Definition of an Electric Field (Abugsl Jaal) iy 23 2.1

2.3 Electric Field due to Point Charges 4:hiill cilliadl) oo gilil) Al < Jaal) 2.3

1
What is the unit for the electric field? sl Sl Gl Ban g A La
N/C J.C J/C V.m
2
The direction of the electric field is the direction of the.
...................... oslaily Al sl Jlawall slad) ¢ ¢S

work done moving the test charge

S Aad e J gl Jadd)

potential difference

AUl gl

force on the positive test charge

L se o) Lind b 5

force on the negative test charge

Ll ) Lk e 340

3

A positive charge of 3.0 x 10~7 C in an electric
field with a strength of 27 N/C towards the south. . gdadl oladlh 27N /C 4dad Al S
What is the magnitude of the force acting on the

charge?

Jiae 8 3.0 X 1077 C A ge Lin

¢ aadl) o 5 fiall 5 g8l ke La

3.0x 107N

1.2 x 106N

8.1 x10°°N

9.0 x 10’N

4

A negative charge of 1.5 X 1078 C is affected
by a force of 0.030 N towards the right in an

electric field.

What is the magnitude and direction of the

electric field?

W fdha 368y AL 1.5 X 1078 C Adla Lia

AgS Jlae (A Cpadl olail 0. 030N
9 gl Jlaal) olati) 5 jfaka La

4.5 x 1077 N/C to the right

4.5 x 1077 N/C to the left

2.0 X 10° N/C to the right

2.0 x 10° N/C to the left
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D

Four charges are located on the corners
of a square as shown in the drawing.
What is the direction of the net electric
field at the point labeled P?

LaS 0 Ll g (10 B9 ga Ay g ilind Ay

Jealy

oP Adudil) i il SN Jianal) Adana slaf La

2
+,_,q _q
P
—2q +q
6

According to the figure if : Q 8 LR K| R CNAIRELP)
Q=-2pC, q=+2pC . Q=-2puC ,q=+2pC
What is the electric field at 3 ¢ P Akadil) die Al <l Jlaal) Le
point P ? T

E=3.1x10°N/C

E=3.1x10°N/C
E
3 H

29%

. sy
P| 3om q P

)
F=2.3x10°N/C
]

>
iom q
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yi

Three -9mC point charges are located
at (0,0), (3 m,3 m), and (3 m,-3 m).
What is the magnitude of the electric
field at (3 m,0)?

:hliil) e —9mC La NS lala ciliad &0l als
(0,0) ,(3m,3m) ,(3m,—3m)

f(3m ,0) 4l sie AL S Jlaal) ke Le

0.9x10” N/C | 1.2x107 N/C 1.8x10” N/C | 2.4x107 N/C
8
three fixed point charges: qi = +1.50 pC, q2 Al a0
=+2.50 nC, and q3 =-3.50 nC. Charge ¢ is qs = +1.50p€C ,q; = +2.50pnC ,q3
located at (0,a), q2 is located at (0,0), and g3 = —3.50uC

is located at (b,0), where a=8.00 m and b =
6.00 m.

What electric field, do these three charges
produce at the point P = (b,a)?

dlai Nie 2, Aadllg (0,2) e Al g Aadl)
. (b,0) s &l q3 diall g (0,0) Sa¥!
a=8.00m ,b=6.00m : &

die SN clia bl 4ail oA Al <l Jlaal) Le
¢ P=(a,b) 4kiil)
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9

Two point charges are placed at two of the
corners of a triangle as shown in the figure.
Find the magnitude and the direction of the

electric field at the third corner of the triangle.

Lo O Cag) ) e Cubalall (i auda g oy
JSA B i ga g LaS Catial)

49130 die (Al gl Jlaal) olail g laka 23l
| B

-10.0 pC

10.0 cm

+15.0 pC

< 20.0 cm

4

10

Find the magnitude and direction of the

electric field at point C ?

$C Ak} die Al gl Jlaal) oLyl g laka La

=1uC
c S g, =—4uC
< Qo @

02m
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11

In the figure below:

e What the sign of each charge :

e Find the electric field at the

position of charge 2

-olia) Sl gﬁ

"lqz‘:4nC

2 i) aua ga dis Al <) Jlaall 3

12

A +5.00 C charge is located at the origin. A
-3.00 C charge is placed at x = 1.00 m.

At what finite distance(s) along the x-axis
will the electric field be equal to zero?

5t Adads aie 45,00 C Ladi cadag
x=1.00 m & -3.00 C Ladll Caiag
XJJMthuJG 3ddaa (cﬂlél.um) d8liia q;i Ao
S o (g sbe (Al Jlaad) O s
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13

Two point charges are placed on the (y) axis, the M‘ ) 25l e ul-“ehln 91-“\-&& Zada g
charge (+q) is at the origin (0, 0) and the other s AY Aadll g (0, 0) Juad) Al 2ie (+q)

charge (-4q) is located at (y=+r). . (y=+r)$-\.'xc ) (-4q)
Where is the resultant electric field equal to S (g gbud (Al <l Jlaad) Aduana (65 )
zero?

aliled lba ¢y U guui ¥ 6 il 348 i gl 3LIB




2.1 Definition of an Electric Field (Abugsl Jaal) iy 232.1

2.3 Electric Field due to Point Charges 4hiill cilliadl) oo gilil) Al < Jaal) 2.3

1
What is the unit for the electric field? TS Jlaal) uld Bas g (A La
N/C J.C J/C V.m
P
I\’/C = ngY\/GC = \//m
2
The direction of the electric field is the direction of the.
...................... slaily Al Sl Jlawall slad) ¢ ¢Sy

work doneql'\noving the test charge

S Aad e Jgdad) Jadd)

potential difference

AUl gl

force on the positive test charge

L se o) Lind b 5

force on the negative test charge

Ll ) Lk e 3480

q 3

A positive charge of 3.Q. X 10~7 C in an electric
field with a strength of 27 N/C towards the south.
What is the magnitude of the force acting on the
charge?

Jaw b 3.0 x 1077 C Ay se dda
. usiall sl 27N/C 43 Al
¢ Ladll o 5 fiigall 5 g8l jsha La

3.0x 107N

1.2 x 10°N

8.1 x10°°N

9.0 x 10N

F-9E

Fo zofle Tx27=3-1x(5° N Sodw

q 4

A negative charge of 1.5 X 1078 C is affected
by a force of 0.030 N towards the right in an
electric field. T
What is the magnitude and direction of the
electric field?

W fdha 368y AL 1.5 X 1078 C Adla Lia

AgS Jlae (A Cpadl olail 0. 030N
9 gl Jlaal) olai) 5 jfaka La

4.5 x 1077 N/C to the right

4.5 x 1077 N/C to the left

2.0 X 10° N/C to the right

2.0 X 10° N/C to the left
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5

Four charges are located on the corners | LS & Ulg) o 5353 ga Al S cilind day

of a square as shown in the drawing. Jsddy

What is the direction of the net electric TP adadil) ais b sl Jlaall Alasa sla) La

field at the point labeled P?

(' < v E\7
Ey>Er
3
< E.
94 92
—2q +q
A’/Y\ \73
Ez A ‘L Ej.i
6
According to the figure if : s O Jedltlad g
Q=-2pC, q=+2pC Q=-2pC ,q=+2pC
What is the electric field at P Akl e L sl Jlaall L
point P ?
F=23x10N/C 1
» g » Q Qe
E=3.1x10°N/C E=3.1x10°N/C E=2.3x10°N/C
612\,
P 3.0m a

a+9 L=
qXle’ x 2 X\O

EQ: LI—L == 207(‘5 MIC
k' >
Bje — = = m'y_\o__- LA25le N /cC
2
Enet < \](2-01103 -&(l IZSY\\a - 2- 3x\o Nlc
2. Q?\
_ - o> _
B- bax ( T X\4> 29-1°
alite s s ¢y U gaui ¥ 2 4l 5ub i ghat 5L
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\ll(_)—3

Three -9mC point charges are located
at (0,0), (3 m,3 m), and (3 m,-3 m).
What is the magnitude of the electric
field at (3 m,0)?

:hliil) e —9mC Lia NS lala ciliad &0l als
(0,0) ,(3m,3m) ,(3m,—3m)

f(3m ,0) 4l sie AL S Jlaal) ke Le

is located at (b,0), where a=8.00 m and b =
6.00 m.

What electric field, do these three charges
produce at the point P = (b,a)?

ki die adli g, Adadll g (0,a) e Al g L)
. (b,0) s a8l g3 sl g (0,0) JuaV)
a=8.00m ,b=6.00m : &

Ao ESAN Cliadl) Apiil o) Al el Sl L

0.9x10” N/C ‘ 1.2x107 N/C 1.8x107 N/C ‘ 2.4x10” N/C
3 ©
£ . K%
E r - 3} 4
< = CRVIGES lo ™/ _ qxja)|C
= 32 bt (2_9*
Y &) = g
- E - —axs /C X
8
three fixed point charges: q: = +1.50 uC, q2 Al cliad &0
=+2.50 nC, and q3; = -3.50 nC. Charge qi is qs = +1.50pn€C ,q; = +2.50pC ,q3
located at (0,a), q: is located at (0,0), and qs = —3.50pnC

bt

o=to(B )5 * P=(a,b) 4
y LS‘hG . E\: (cll\oq)(\-5°Xli6)__ 335 MIC.
__3‘1_1 _____________ = E, €2
, 2 e
=, - E._ Q’t 1\0“)(2—507\156)_ 925 N|C
° S 7 VEs - 2 3 2
Ly | E ‘\'6
a=zm £ ! -6)
g i E, - {8x01) (3580 )/ 2447\
, | 8°
___92 6) q30—>x EX 3 E\ u EZ CosE = %}5 '\-2,2'5 COS(S-%): 510“‘(:

E\é: E'z,sihé - E3 = 225 S\“(SS)_ 492= ~2)z\N
Enf=\Blex 2122 = 598 0IC ., 50
f'\ o
Ex 6= tok %'—l:llo = 25 366-3\.5

\)

E\() <V“.SJL::CJ C,E}'d:wﬁ‘i

3
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9

Two point charges are placed at two of the
corners of a triangle as shown in the figure.
Find the magnitude and the direction of the

1153 O Olasl) 1 Ol (i g oy
S b e sa g Las Clial
Gygh 31 e il gl Jlaal) olail g Jiia 2o

<
E,

E"ﬂ)( 10.0 crrbeZ/

oS

9, Ewt< @951\06) +(9x) R

(o-1o)=

+15.0 pC S 6l7~\Q ﬁfC
I 20.0 cm ,! s
_\< 9xlo >,_ 49-%°
2375000 L
|80 §9.4=110-6°
10

Find the magnitude and direction of the
electric field at point C ?

C Akaiil) die il gl Jaall sladl g faia La

[ L C {
B || o £\ ©=A% g, =—4uC
I @
S ooim 0.2m -
£ (As®) - e Ve ‘
E,- Qmoq)(\x\JQ = qmos Nfc
o\*

Eud': E;~ E, = qx\ag - 41\69 =

srs= N[C b e Wk

electric field at the third corner of the triangle. - a0
. 3 caxodIsKiE )= (e
_;u),o uC d = (@-29)*
sy = (9x10D({0-0xls ) qxla N/C

1
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e What the sign of each charge :
(o PP 11~ oV, {1

qz .- .- - R a .PdSi’HUQ/
e Find the electric field at the

position of charge 2
E- quloq D (ZX\O-CD
(o . 5«)?-
E -[o8 N /C

In the figure below: I T
< 8 lg,|=4nC ’.'|q2\:4nc
s e
o™ H o™ H
- ; o° '
] ]

2 i) aua ga dis Al <) Jlaall 3

12

A +5.00 C charge is located at the origin. A
-3.00 C charge is placed at x = 1.00 m.

At what finite distance(s) along the x-axis
will the electric field be equal to zero?

5t Adads aie 45,00 C Ladi cadag
x=1.00 m & -3.00 C Ladll Caiag
XJJMthuSG 3ddaa (cﬂlél.um) d8liia q;i Ao
$ o (g sbe (Al Jaad) O s

n ~ 0 -—2( Q
§,=5C > B
o X'—_-o YL:“M‘ YS
' 1) = P
E| = E. \jcid \ 92 \)_5_<X \)Q:ig\\_
)é\z _ /(%; s Lo \Y—EX—A—S:,.%X
\r; P E__ _ \l—é— (ﬁ—ﬁ)){:ﬁ
=K s Yo
= L. DA e
aSile s gl (pa U guudi ¥ 5 4l b i ghat 5L



13

Two point charges are placed on the (y) axis, the
charge (+q) is at the origin (0, 0) and the other
charge (-4q) is located at (y=+r).

Where is the resultant electric field equal to
zero?

Aadl) (y) sgnall o (i il cas
A Ladll 5 (0, 0 ) Jua¥) Al xie (+q)

. - (y=+r) 5= ¢S5 (-4q)
bt i S Sl Aluans (585

AN
= §=rpt= -9 3,

‘J,—.oe:)%fﬂ —\l_\\‘_—-

_ 53:",:13 _’2_3__
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