Physics

Lesson #51

DIeKTpUYECKOe
AJIEKTPUUYECKOE  TIOJIE.

T10JI4.

Electric field strength. Uniform and non-uniform electric
field. Electric field lines

mojie. OpHopomuHoe U HeomHopoaHoe | Aktobe

HaprI)KeHHOCTI) QJICKTPHUICCKOT'O

Date: Teacher name: Makarova Y.G.
CLASS: 10 Number present: | Absent:
Learning 10.3.1.2 -npuMEHATHh TPUHLHUII CYNEPHO3UIMU JI OMpEesIeHUs] HANPSXKEHHOCTU
objectives(s) | a1eKTpUUECKOTO MOJIs

that this 10.3.1.2 - apply superposition principle for determining net electric field strength.
lesson is

contributing
to

Lesson Learners know:
objectives - the concept of an electric field as an example of a field of force and define
electric field strength as force per unit positive charge acting on a stationary
point charge;
Learners can:
- represent an electric field as by means of field lines;
- calculate the electric field strength of a point charge/
Language - Pronounce the words on the theme.
objective - To act out a dialogue.
- Understand some factual questions on the theme.
- To ask and answer the questions on the theme in pairs.
Subject-specific vocabulary & terminology
Electric charge, square of the distance, proportionality constant, elementary charge,
permittivity of free space, point charges, electric field, resultant field, vector,
density of field lines, uniform and non-uniform electric field.
Useful set(s) of phrases for dialogue/writing
The field is strongest where...
The field is weakest where...
Previous Grade 8: elementary charge; electrification of bodies; two types of charges;
learning explanation of the process of electrification; Coulomb’s law; electric field; electric
field strength; field lines; Grade 9: Newton’s law of gravitation; idea of
gravitational field strength.
Necessary Computer, video projector, presentation, information from the textbook.
equipment
and devices
Plan
Planned Planned activities Resources
timings
Start Good morning, children. I'm glad to see you. Sit down, please. Let's p.160
Warm up. check your home task.
Evaluation of | The topic of our lesson "Electric field strength. Uniform and non- Slide 1
the studied uniform electric field. Electric field lines". Today you will apply
superposition principle for determining net \
electric field strength.
T—
Driving Why does stream of water bend? p.160




questions Ilouemy nomok 800b1 uzeubaemcs?
motivating
students'
interest
Middle When we want to move something, we need to push or pull it. In p.160
Text revealing order to apply a force on an object, we must touch it. For example,
the main Figure 78a. However, the Earth pulls objects with no contact, Figure
theme 78b. Earth has a field that pulls everything. This field is called
gravitational field. Gravitational field produces force — gravitational
force.
Kozoa mvr xomum umo-mo COGUHyI’Hb, HAM HYJHCHO mOJKams uiu
manymo 9mo. Ymobvi npumenums cuiy K 00beKmy, Mvl OOIHCHbL
KocHymucs e2o. Hanpumep, puc. 78a. oonako 3emns npumseusaem
0b0vekmvl Oe3 kowmaxkma, puc. 78b. 3emna umeem none, komopoe
npumsicueaent ece. Omo none nazvieaemcs cpasumayuOHHbIM NOJIEM.
I'pasumayuonnoe none nopodrcoaem cuiy-epasumayuOHHyIO CUy.
Earth Slide 2,3
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Figure 78

Similarly, there is no contact between charges when they push (or
pull) each other. Charges produce field around them. This field is
called electric field. Electric field produces electrostatic force
(Coulomb's force).

We are not able to see gravitational field and electric field. However,
we can feel (and measure) force they produce. Also, we can draw
field. We can use lines to show electric field. These lines start at
positive charges and end at negative charges, Figure 79a and Figure
79b.

Touno max orce Hem KoOHMAKmMa Me.?fC()y
3apaoamu, Koz20a OHU mMoJKaom  (unu
manym) oOpye opyea. 3apsaovl cozoarom
BOKpYye cebsa none. Dmo none Hazvl8ACMCA
NIeEKmpu4eCcKum noyiem. 3Jzekmpuqec7coe
none cozoaem ANleKmpocmamuvyecKyro Ccuuiy
(cuny Ky10HQ).

Mol ne mooicem eudemow cpasumayuorHHoe
noJjie u saekmpudeckoe noie. Oonaxo mol
ModceM Yyecmeosamv (U usmepsamv) Cuiy,
Komopyr onu npouszgooam. Kpome moeo,
Mbl MOIHCEM Hapucoeambsv noJjie. Muvr moorcem -
ucnojivbsoeams JTUHUU, uymobvl noKazAmMb

dNeKmpudecKkoe noJjie. Omu JUHUU
HA4YUHAIOmMCA € noJoxdcumeslbHblx SClp}Z()OG u
3AKARYUBAIONMCA ompuyamelbHbiMU b

sapsdamu, puc.79a u puc. 79b. Figure 79




Application
of IT
resources

Haleﬂ)KeHHOCTb JIEKTPUIECCKOI0 MoJist
https://bilimland.kz/ru/courses/physics-
ru/ehlektrodinamika/ehlektrostatika/lesson/ehlektricheskoe-pole

BHeKTpnqecxne CHJIOBbIC JIMHHUH HaNPAKEHHOCTH
JEKTPUUIECCKOI0 MOJIA

dopma CHI0BBIX JUHHI

Video



https://bilimland.kz/ru/courses/physics-ru/ehlektrodinamika/ehlektrostatika/lesson/ehlektricheskoe-pole
https://bilimland.kz/ru/courses/physics-ru/ehlektrodinamika/ehlektrostatika/lesson/ehlektricheskoe-pole

Activity

The illustrations represent vectors of electric field strength. Which of the illustrations below are
correct?

‘VkaKHTe IPaBHIBHYIO 3aBHCHMOCTD PAcIOIOKeHHA CHIOBBIX THHHH 31eKTPHIECKOTO IO OT
3HaKa 3apAna H GOpMsI Tera.

The pictures below represent the electric field lines due to two point charges. Determine the signs
of each of them.

-+ -E

An electric field surrounds any electrically charged object. If we put
second charge, it will experience a force of electric field produced by
the first charge.

Consider a charged particle +q as shown in Figure 80a. This charge
applies an electric force on a very small positive test charge,
+(o When it is brought into the electric field of the charge, +g. Note
that the test charge is positive and its magnitude is so small that it
does not change the distribution of the charge, +q.

Dnexmpuueckoe noie okpyscaem 000t dNeKMPUIecKu 3apsioiceHHblll
obvexm. Ecau wmv1  6o3omem emopoi 3aps0, mo OH OyOem
UCNBIMBIEAMb  CUTY INEKMPULECKO20 NOJSL, CO30A8AeMO20 NepEbiM
3apPIOOM.
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Application
of IT
resources

Activity

Activity

Paccmompum 3apsoicennyro wacmuyy +0, xax
noxkazano Ha puc. 80A. Omom 3apso

- @ o>
Oeticmeyem 3J1eKmpuieckas cula Ha OYeHb ; =3
o o« o ¢ 5 2
MAnvlil  NOJONCUMENbHBIL  NPOOHbIL  3aps0, [ —— PE
+(, K020a oOHa 6HeceHa 8 JleKmpuiecKoe a
none sapsoa +(q uma. Obpamume 6HUMAaHUe, ; F
o C - 3
Ymo NpoOHbIN 3aps0 NONONHCUMENEH U €20 @l
BeIUYUHA HACMONLKO MAld, Ymo 3mo He a y E
' ---------------- —

MeHsiem pacnpeoesienue 3apoa, +(

The electric field is defined as the force acting
on a negligibly small positive test charge at that point divided by this
test charge. Then

F
qo

Onexmpuueckoe noie onpeoensemcsi KaK cuid, O0eucmeyrowas Ha
HUYMOIICHO MANbLL NOJIONCUMETLHBLL UCNBIMAMEbHBLU 3P0 8 MOl
moyKe, 0eleHHAsl Ha YMOM UCNbIMAMENbHbIU 3apSL0.

E =

The magnitude of the electric field is force per unit charge. The
electric field produced by a point charge g, can be found from

Benuuuna snexkmpuueckoco nons - 3mo cuid, NpuxooAWdscs Ha
eOuHuYy 3apaoa. Jdiekmpudeckoe Nojae, €030a8aemoe MOYeyHbIM
3apsi00M ¢, MONCHO HAUIMU U3

lq1lqol
7 o @ _ k—rz
do Iqo!
lq] lq]
E=k— or F=———
ye 41rET?

The unit of electric field is the Newton/Coulomb (N/C) or
Volt/metre.

Eounuya usmepenus snexmpuuecxkozo noasi-Hviomon / xkynon (N/C)
unu Bonom/memp.

If you put positively charged small object in the field, the field line
will show the direction of resultant force. If charge is negative, the
direction is opposite, Figure 81.

Eciu b1 nomecmume nonoscumenvro 3ap}ZDfC€HHbl11 HeboIbUOo
0bwvexm 6 nove, JUHUA noJiA nokastcem Hanpaejenue
pesyromupyioweu  cunvl. Eciu  3apsao  ompuyamenvuwii, mo
Hanpasiexue npomusononodicrHoe, puc. 81.
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Activity
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Figure 81
The resultant force acting on charge q placed in electric field can be
found using formula:
Pezynemupyrowas cuna, dericmsyrowas na 3apao 0, nomewjeHHbvill 8
aneKkmpuuecKoe noje, Moxcem Oblms HaAdeHa no ghopmyne:

F=qE
Uniform Electric field
An uniform electric field can be produced in the space between two
oppositely charged metallic plates. The magnitude of the electric field
in that region is constant as shown in Figure 81. The field lines are

parallel to each other and equally spaced. Force will be equal in all
parts, because field does not change in space.

Oonopoonoe Inekmpuueckoe noie

B npocmpancmee medncdy 08yms npomuonoi0’CHO
3APANCEHHBIMU — MEMALIUYeCKUMY — NAACTMUHAMU
Modicem Oblmb CO30AHO OOHOPOOHOE JNIeKMPUUECKOe
none. Benuuuna snekmpuueckoco noas 8 3mMou
obnacmu NOCMOSIHHA, KAK NOKA3aHO HA pucyuke 81.
Jlunuu  nons  napannenvmuel  Opye  Opyey u
PACNONOMNCEHbl HA PABHOM PACCMOAHUU Opye Om
opyea. Cuna 6Oydem 00UHAKOBA 60 6CeX HACMISIX,
NOMOMY 4MO noje He USMEHAEMCs 8 NPOCMPAHCMEe.

The illustrations represent fragments of electric field between two very long parallel plates, which
bear unlike charges aligned evenly on each of them. The field is represented by electric field lines.
Which of the illustrations is correct?

H | H
H | E
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E ABIseTcs BelIHIHHOH HANPHKeHHOCTH 3/1eKTPHYECKOro IO, CO3aBaeMOr0 3apsAI0M g B TOUKe,
pacIoelo:keHHOH Ha PacCTOAHHHE I OT 3Toro 3apaAna. E; Ar1feTcd HANPTKEHHOCTEIO
371eKTPHIECKOTO IO, Co3MaraeMoro sapagoM 2q. MEI 3HaeM, 1To oTHomeHHe By H E | paEHO 8.
YuHTBIBad KapTHHY, YKOKHIE TOYKY, B KOTOPOH HaNpAKeHHOCTh 31eKTpHYecKoro nomt E, Oblia
H3MepeHa.

2Q

FE S
M=~

Important
note

The formula of E is analogical to F= m(mass) - g (gravity). This is
because g means the force acting on each kilogram of mass, and E
means the force acting on each Coulomb of charge.

@opmyna E ananoeuuna ¢popmyne F= m (macca) - 9 (epasumayus).
Omo npoucxooum nomomy, ymo § o3Hauaem cuny, 0eticmgeyrouyio Ha
Kadicowvlll kunoepamm maccel, a E oznauaem cuny, oeiicmeyiowyro na
Kaxcowlll KYI0H 3apsoa.

p.160

Is it true?

Sharks are able to sense electric field in their snouts as small as 100
mV/m.

AKynvl cnOCOOHBL OWYWampb dIeKMPULECcKoe noje 8 C8OUX MOPOAx 00
100 mB/m

|

p.161

Physics in
life

Robert Millikan sprayed tiny oil drops into a uniform electric field
between horizontal pair of oppositely charged plates. The drops were
observed with a microscope, and the electric field was adjusted so
that the upward force F=gE on some negatively charged oil drops was
just sufficient to balance the force of gravity F=mg.

Millikan measured the charges on many oil drops and found the
values to be whole-number multiples of 1.6.10*° C - the charge of the
electron. For this discovery he won the Nobel prize.

p.161



https://www.youtube.com/watch?v=NdltYEBRJiw

Pobepm Munnuken pacnwinun KpouleuHvle MAcCHAHble Kaniu 8
00HOPOOHOE INEeKMPUYECKOoe Noae MeHCOY 08YMs NPOMUBONOJIOHCHO
3apsoscenHviMy  naacmunamu. Kanau  nabnooaru ¢ nomowvio
MUKPOCKONA, a 21eKmpuyeckoe noje pe2yiuposani makum oopazom,
umoobwvl eocxooawas cuna F=qE Hna nekomopwix ompuyamenbHo
3apANCEHHbIX KANIAX Macia Ovlia Kak pas O00CMAamouyHou 07
ypasrosewusanus cuisbl maxcecmu F=mg.

Munnuken usmepun 3apsaovl Ha MHO2UX KANJISAX MACIA U OOHAPYHCUT,
YUMo 3Mu 3HAYeHUs AGNAIOMCA YeablMu yuciamu, kpamuvimu 1.6-10°

19 C-3apady onexmpona. 3a 5mo OmKpvlmue OH NOJYYUIL
Hobenesckyio npemuro.

Atomizer
T—

Sl || oildrop

£
== Microscope
Questions Example p.161
with detailed | If the electric field at point P is 450 N/C, what is q1 ?
solutions q, b
. 20cm
Given:
r=02m ‘
E =450 N/C Catculatwong:
k=9-10°N -m?/C? g =T
q, =7 k
450 -0.22
Formulas: =9 100
lql
E=k—3 g, =2-107°¢C
Questions for | Literacy p.161
fixing the 2. Force of 0.015 N acts on a 2:107 C charge in electric field.
material Calculate magnitude of electric field at that point.
3. How would electric field change if charge decreases by 30% and
distance increases by 20%?
4. At what distance electric field of 8-10° C charge is equal to
8-10° N/C?
End Research time Video
Application
of IT Open "Phet Charges and Fields". Observe how electric field changes
resources as you add charges. Use sensor to identify direction of electric field.
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Charges And Fields

Homework | §10.3 Literacy p.161
5. An object of 4-107 g mass is suspended in electric field of 245
V/cm. Calculate charge of the object and number of electrons on it.

Reflection Students summarize the lesson:

What did we do during the lesson?

What new information have we got?

What terminology was learned in the lesson?

Summary evaluation The teacher, together with the students, gives an overall assessment of the
lesson.
Thank you very much for the lesson. All right! That’s all for today, thank you.




