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“1. How to form a simple circuit

Learning goals:

1. Master the basic components of the circuit and the functions of each part.
2. Master the three states of the circuit. circuit breaker, path, and short circuit,
3. Understand e hazards caused by short iruits and the applicaion offocal short craus,
Equipment: battery box, battery, switch, small lamp holder, wire |

[Figure 1-1: Path

There are many multi-purpose elecirical appliances in our family, and they are ail connected into a circuit to work, so what -
should | do? Can it form a circuit?What are the elements that make up the circuit?Let's use a small light bulb as an electrical appliance,

Form the simplest circuit by yourself. @

Fiaure 1-3 Wrong connedion method
Figure 12 Orcuil brezker The swikch i closed, causing 2 short ciosi
Expenmental design:

1. Form  circuit as shown in Figures 1-1 and 1-2, and close the switch fo make the circuit work. Understand what is the path? What
is @ circuit breaker?Thinking: What are the most basic parts of the circuit, and what is the role of each part? 2. As shown in

Figure 1-3, why is this connection method wrong and what will be the result? Think about and summarize the three types of circuits.
status.

.
Expand expermental research:
As shown in Fiqure 14 first dose the swiich S2 and obsenve the e
B fights Bubble luminous situation, then cose the swilch $1. and then obsenve & L1
TThe luminous situation of the two bulbs is analyzed to observe the
ahetomenan,Arazs e ph of crent et s o s, B2

Figure 1-4: Close S1.and S2, bulb L2 is shorted



Battery box usage skills:

[Fiqure 14 & Bhe first Sms that three Bafiery baxes arz used i serizs. YWhen B2 alfery baes are connedied in sesies, des to the plastic of the new equipment, B2 battery
boves are conected i seres. The card inierfaoe isrelafively asringent, and e first card connection may nok be smooh. This i norvel. Peass be patisat and foflow the oparalion |
in Figure 1-5. Try a iew more fimes for fhe essenbals, generally there will be no Such probiem affer a few fimes of use; fhis equipment is egaipped wilt feee No. 5 balferies The box
aan be used indegendently. o two or Bree sactioes can be connadied n series of in paraliel, which & fiee and fexie. i 5.2 shident exploradon equipeent. The intermal design is

adopled for the frst fme: the hafery box s connected in series, the essentals are shown in Figure 1-5, and the bafiery box is used in paraliel 35 shown in Figue 16,
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2. Understanding series circuits and parallel circuits

Leaming goals:

1, Know what a series circuit is and connect it to a series circuit.
2 Undersiand the basic charadensfics of the senes arcuit (the path of the current and the infiuence of the switch postion
on the crcuit) 3. Know what a parallel circuit is, and will connect the basic parallel circut

4. Understand e characterislics of parale! circuts, be 2ble o distinguish between unk and branch crouts, and know the roles of unk switches and branch swiches.

Equipment: battery box, battery, switch, small bulb, wire, small lamp holder.



 Instruction manual for junior high school physics tools

Equipment: battery box, battery, switch, small bulb, wire, small lamp holder. We
connect a smalf light buib to the crewt to form One of the

- basic smpl v, but i eai e In Crina, we @l have mary /w

multi-purpose eledrical applances connedted fo he same orouit, So how

can we connedt mufipe eledirical appliances fo the same What about he

circut?iVhat are the ways o connect?Let us use fie following Multiple

smell bulbs rapresant muifipe electrical appliances conneded % the circut,
Lefs see what are the weys b conneg

Figure 24

Experimental design:

1 Fom & drout asshewnin Figwe 2-1, and shseme ad explore fhe charadestics of e cimt (oulside the pumer supoly lhe umest s almays fram the pasifve slechode of fhe praer
supzy) Flowirg hrough the 2 e negathe slackode)

2 Then press Figure 2-1 and Figure 2-3 to change the connection method of the switch, study the switching eflect of the series craui, and explore
The tharaeristios of fie seres ciout.
3. Form a paraliel drcuit as shown in Figure 2-4 to analyze the flow direction of cument; and dose eadh swilch separately to see the
parallel Analyze the role of each switch in the circuit to find out which partis a branch and which partis a trunk.

e S R e 'M.\
i )|
w, ey ﬁ o ey e
Figure 2-2 l Figure 23 . Froue 2.4

3. Use an ammeter to measure the curent

Leaming goals: ,_h\
indexng vakue.

1. Undersiang the measurement range of the two ranges of the ammeter and the comesponding
2. Ifthe ammeter can be connedted Io the arouit comedlly, it will be counted wilh diierent ranges.
3. Be able 1o summarize the applicable methods and precautions of the \
ammeter. 4. Develop the awareness and habd of selecing fe range wilh trial touch k.
estimation, etc. Equipment battery box, batiery, swilch, ammeter, smal bub, e
Wire, small lamp holder,

Figure 3-1



Expenmenial design
1. shown i Figure 3-1, connect the crouit to measure the cument of a bulb and leam
Learn ammeter readings.
2 Asshoan n Figure 32 the comsecion mehod is wioeg, znd the ammeter s ot Akowedfo be dredly omnedad
This kind of access oroud Note: Chserve the pointer before using fie ammeter Wheher
i refers f0 e 2210 knob 0 adjust the 2er0

4. What are conductors and insulators?

Leaming goals:
1. Know what a conducor and an insulator are, and be able to disfinguish which common objeds are insulators and which are condudors.
2 Know that there is no strict boundary between the conductor and the insulator, and they can be converied to each other under certain
conditions. 3, Understend what s a semiconductor and its application, and check what superconducing
phenomena are on the Intemet. Equipment: battery box, battery, switch, ammeter, small bulb, wire, small lamp holder.
Al kinds of elechical appiances and switches we se2 n ife are made of lastic, rubber and ofher materials on fhe outsite, and copper and aluminum on the insite.
When the metal is made, the outside of the wire is aiso a layer of rubber skin, and the inside is & copper core. Why s this?

Experimenta! design:
As shom i Figute 4, common school supples, such as exasers, small Kne, /H %
ooin. ruler (need fo bring your own), aocess the arcuit fo see the light bulb Whether it | i 7
emis light, to detemine whether Mese objects connedted foe drauit can Encugn o} | . )
o Ve e e

ondud eiedricy, soas © undersiand condudtors and insulators.

S [
Knowiedge expansion nE WMRF
1. Usually dry air is not easy to conduct electricity, and it is an insulator., Figue 41

However, at very high voltages, air can also penelrate and conduct electricity. For example, lightning that occurs between clouds i
the cloud. The ar between them is penetraied and discharged This shows that there is no stict boundary between the conductor and the insulator; }
generally The dwison of conductors and insulators i based on the usual stuation, so the definiion of conductors and insulators depends
on whether "Can” or "can’ can be distinguished.
2. Acoording to whether the objedt is easy to condud elediriaty, it can be divided into conductors and insulators, but 3 class of objects.
The conductive abéty is between a conductor and an insulaor, and it i caled a semiconductor. Due fo ifs wnique properties, 3 semiconduclor
has For unique appiications, you can refer to this information for extracurricular activities. (Diode, integrated circut, efc.)



V. Circuit diagram

Leaming goals:

1. Know the circu diagram symbals of common electrical camponents, and be able fo draw circut dagrams acourately 3nd standartized.

2 The cormesponding circuit diagram can be drawn according to the physical doject, and the physical ccuit can be connected according Yo the
oot diagram. 3. rially have the ablity o analyze the circul, and will use the idea of an equivalen circuit to analyze the crout.
Equipment: battery box, battery, switch, "ammeter, small bulb, wire, small lamp holder.

There are dramings required to buid high-ise buikdings. From ffe o the field of science, there are various drawings. The drawings are made all over the
world. The language of the enginer,similary, a crou. diagram is required Y design a circit The circuit diagram is represented by the symbels agreed by eveeyare.
The diagram of the Grcuil connection i easier fo communicate than the physical tiagram, and can refiectthe connecsion o e circuil more clearly and inaaively.

I the part of pysics and efectrcity in jurior high school, ezming to recognize creud diagrams. design and draw circut dagrams is part of leaming electioly.
This process s also an important stage from peroaptual understanding to rational understanding, and itis alsa the key to analyzing the circuit. The various states of
e circuitcan be seen from the crcut diagram, and e connecion method and the refationship between the various electrical and physical quanfies ¢an be reversed.
Reflecting . it is no exaggeration to say that by mastering circuit knowledge, analyzing, designing circuits, and leaming electricity.
The key to leaming is 3 red fing that runs through the ekectrical part. so we have 1o develop the habi of drawing circu diagrams and analyzing Gy,
2.

Underetand e ciuul dagram symbcfs of each component of fe orout

Each component of the circutis represenied by a special symbalin the circuit diagram, such as a batery, whether it i 2 batiery or
1. The symbois of the No. 1 dry batiery and the No. 5 dry batery in the circuit are all the same, because their functions are the same.
Draw 2 crouit diagrem based on the physical Greuil connection:



Inthe past, we used physical equipmen to transport the physical circuit connected by hand, now we can also use the abave symbols, The circuit
diagram is used on paper to represent the arcuil. The orcust diagram comesponding ko the individual ackual circufs in front s as folows:

ds
1"

R .+ '
S
L % l L1 S1
L2 S2
Figure 12 comespondieg crcui diagram Figare 2-1 comesponding arcu diagram Figure 2-4 comesponding orcul diagram

From the cirauit diagram above. we can see fat the wires i the drrcuit are represenied by straighi lines in the drcuit diagram. and And the draving should

be horizontal and skaight, so that the enfire arauit diagram is square, so that it i nof only beauiful, but also more dear and slandardized , i s easy
1o communicate. The wires in the Grou Giagram do not indicate the adtat lengh. In order o better undersiand the Grouit diagram mefod. it s necessary lo
Practice more.

[Figure 5-1 Figure 5-2

Forrelafively smple physical oirouts, it s relatvely easy fo draw croat dagrams for basicsenes and paralel arcufs, only It is necessary that the arout diagram
can comectly refiect the connection method of the crout and the order in which the cument fows through the various components, 50 #iat it can be acourately drawn.
Out of the drauit diagram However, for some spedal physical drauits. the craut must be simpified and analyzed. Acoording to the equivalent ciroui, After
the idea is simpified, the corresponding ciroutt diagram is drawn.

l\-‘ngxmmme&zmuemmeuamymneambmm,mmmmmgmsm
Knovriedge allocation

1. The dircu diagram must be acourate and standandzad: acosagy means Bal 2ach symolin the drcuf diageam must have its oam piysical eledridly. The drcut cormesponds
fothe physical drcuit, which can resied the connediion method of the physical arcui, and the cument flows through e same sequence; the spedificaion
refers % the mponent ratio. For example for example,  fhe arde repeesenting e ight bub is one big and ane small, or e original s placed at e comey, |
elc Itis not stzndardized

2 The process of drawing a circu diagram is not 2 Simple drawing, but the process of analyzing the circut, and it is also the work of elecinical knowledge.
The ‘ransifon process from funchond ancreness t rafinl awzrensss.



6. Explore the current law of series circuits

Leaming goals:
1. Master the law of current size everywhere in the senes arauit

2. The current law of the series aircutt will be used for the aroul
calculate.

3. Earlier, we leamed the connection method of the senes arout.
Some charactenstics of series circuits are preliminariy explored, Figure -1
Now we use the ammeter to further quantitatively explore the characteristics of the senes circuit.

Equipment: battery box, battery, switch, ammeter, small bulb, wire, small lamp holder.
Experimental design

As shown in Figure 6-2 and Figure 6-3, connect the ammeter o several different places in the series circuit to explore te series dircuit. What
are the Characterstios

Figure 62 Figure 63

7. Study the current law of parallel circuits

Leaming goals:

1. Master the law of the current size of the parallel circuit and each branch.
2_Leam fo use the law of paralle! circuit current to calculate.
3. Earlier, we leamed the connection method of the series arcu, initially

Explored some charactenstics of series circuits, now we |
Use the learned ammeter to explore further quanitatively
What are the charactenstics of senes cirauits?

Equipment: battery box, battery, switch, ammeter, small bulb, wire, small lamp holder.




Expenmental dsign:
As shown in Figure 7-1, Figuee 7-2, and Figure 7-3, the ammeter s connedied ¥ the main arcut and each branch of the parallel arou respediively. The
relzonship between the trunk current of e paralel irut and the curent of each branchis exglored by analyzing the experimental data.

Leaming goals:
1. Understand the scale of the voltmeter and the two quantities of the voltmeter
Process and oomesponding degree valuss,
2. Be able to conned the vofmeder fo the crcuit comedly
3. Furiher develop the habit of trying to esfimate and select the range.
4. Summarize the use methods and precautions of voltmeter.
5. Krow e voltage of the senes battery pack and the relationship between eadh batiery
retationship.
Equipment: battery box, battery, switch, voitmeter, small bulb, wire, small lamp holder.
Experimental design
As shown in Figure 8-1. e volfage of one batiery, the voltage of fwo bafleries, and the voltage of thres bafienies are measured separately with a voltmeter.
Knowledge and skill points:
1. Two or more batteries are connected end to end to form a series battery pack
2 Wihenusng a volmeter ty measire B vollage, e dffeert ranges of the veitmeler shoud be sefected taing infd 20oount te S22 o he vokage, and the fest ouch should be perfomed:
3. The zero adiustmert ofthe vltmeler panter s the same s that of e ammeses

Figum 8-1



9. Explore the voltage law of series circuits

Leaming goals: el
1. Further proficient in using voltmeter to measure voltage.
2. Master the vofiage of each part of the series circu and the tolal circull voltage
The relafionship betwesn.
3. The voltage law of the series circuit will be applied for circuit calculation.(
‘Earlier, we studied the law of current in a series circuit,
Sowhat is the law of the voltage of the series ciruit? Figure 9.1

Equipment: battery box, battery, switch, voltmeter, small bulb, wire, small lamp holder.
Experimental dzsign;

As shown in Figure 9-1, Figure 9:2. and Figure -3, the voltmeter measures the voltage across L1, the vollage across L2, and the entre voltage. The
totat voltage of the circuit, analyze the expenmental data, and summanize e faws.

|

Figure 92 Figure 9-3

10. Explore the voltage law of parallel circuits

Leaming goals:
1. Master the voitage and toal crcuit cument 2 both ends of each branch of the paralll cicut
Trerafss iveen s
2 The voltage of the parallel drcuit will be used to caodate fe araut i parael The
cument charactenisics of the crcuit, we aready know the dry crcuil eleckicily The
curentis equa o the sum 0f e Qumesvs of e2Ch Dreach, then the parallel crcui
\What are the draracissiics ofvoltage?

[Figure 10-1



Expermenta! design
As shown in Figure 10-1, the voitage U1 across the bulb L1 35 measured, and then ©i¢ voitage U2 across L2is measured aooording to Figure 10-2 ¥the

fiqure 10-3 The voliage U of e paralil arcut i measured and recoeed separately o summearize the votage law of the parale araui.

[Figure 10-2 Figure 10-3

11. Explore the voltage law of the battery pack in series

Learning goals:
1. Knowing what current is connected in series, it will form a series battery pack.
2 Ko the total vokage of the series tafiery pack and the diflerence befwesn ach batiry
The reli0nsip between.
Equipment: battery box, battery, switch, voltmeter, wire.
it 15 usually used in aruits to provide dry battenies as a power supply !
Electrical energy, we know that the voliage of a dry battery is about
1.5V, But usually the circuit requires different voltages?In fact, we have solved this problem in the previous interview
experience, Using several batteries in series can provide different voltages. Let's use experiments to explore this problem.

»  Figure 111

Figure 11-2 Figure 11-3



Experimental cesign:

As shoan in Figure 141, fe voltage of 3 batteries is measured separately with the voltage, and then 2 of them are connected in series to measure their
volage. Vitage (as shown in Figuee 11-2), analyze the reaticnstip between the total valtage of the two batteries n series and the voage of each battery: then
As shown in Figure 113, fhe relztionship between the fota! battery voltage and the voitage of each cell is measured by the combination of three
batieries. Precautions: Ifthe battery box s stuck fogether in series, pay attention to fhe methods and techniques when assembiing and disassembling

-

12. Explore the voltage law of battery packs in parallel

Leamning goals;
1. Know what s the paraliel oonnsction of e batery and the ooodiors for fe paraliel comection of he batery
2. Know the refationship between the tolal voitage of the parallel battery pack and each battery.

In the crout we feamed, it is more commonly used to form 2 battery pack in series with the batiery to power the circuit, 5o the dry battery
Can it be used in parabel?Are there any characteristics of the voltage of the parallel batfery pack?\Vhere can it be used on some occasions?
Expermental design:

Mezsure the witage of 2 belfery acconding to e method shown in Figure 12-1 telow, and then connedl the batteries of e same voltage in paraleL As shoamin the
foure, the relzBonship between Be voage after paralizing and the onginal vokage of each battery & analyzed.

(¥ 2 N}

Figure 12-1 Abattery pack composad of two batleries in parale! Figure 12-2 A battery pack composed of three batteries in paralid

Knowlkcge expension;

Froihe sane esperment 230 e s Bk e i ol of e paleBafery 33§ uchangedaflr e vk i he same vlage & coneeced gl s e perde ety ks comcied
1 s, The ombined ety camutcvease e vage, ul e e e o e same voage ae connecot i ol e lena resstass of oSy ek can e o and e volige s e eased
The size of the output current; the power supply used for eleciric vehicles is the batery pack, which generally uses each 12V baitery in series. |
By increzsing the voltage, & larger current can be output in paraiel, which increases the battery capacity; another example is the current soler powey. ,

®



The output voltage of each cell i low and the ouput curent s very small In actual use, mulicle solar cell stings are often used. The voltage is
increased in connection and the auput current is increasad in parallel

13. Measuring the working current of the light-emitting diode |

Leaming goals:
1. Understand the unidirectional conductivity of diedes : H e '

1 By measuring e ey sai) 2 eximmment piecion haraderls ofghkemiting doces |
3. Undzrtand e wids ranga of uses of ghe-amitting diodes and fher uss as qrega |

The: cevelopmest pospects of cokr ight soure,
Equipment: battery box, battery, switch, ammeter, _
. . ) Figure 131
Wire, diode ‘

Alght-emiting diode, referred fo &s LED, is an efient hght-emiting semimndictor device fat cen convert elednical energy into wisible light;
it is made of materials such &s defication, aluminum enough, and phosphating enough; when making f, the materials used are different, 5050
it can emit different colors of light The charadtensfics of light-emiting dodes are: the operating woltage & very low {some have only one Pomk
wing-ike}; the warking current is very small {some can emit light with only 2 few tznths of 2 miliampere): good impad resistance and seismic
Tesistance_ High raliabdiy and long e it is widaly used in various insirumen indicators and LED large screens; especially LED as a high Effective

lighting sources have broad prospecis.

Experimental design:
As shown in Figure 13-1, connect one of the light-emitling diodes o Circuit
(nate that the power supply uses two batieries in sefies, sbout 3V voltage, When the

voltage is high, the diode will breakdown and burn out), change 'rt5|3|:saral:a|3rQ

Change the curent drection of the access circuit, |
view Ched the light emission of the dinde. w
As shown in Figure 13-2, the positive light diode is measured with an

ammeder Vhat i the nomal working cument?
Figure 13.2



14, Explore the factors that affect the resistance of conductors

Leaming goals:
1. Know that resistance s a basic atinbute of conductors
2. Be able to name several faciors that affed the resistance of the condudor ¢

{Equipment: battery box, "battery, switch, ammeter, wire, .
Being your own penal -
Resistance is the hindrance of the conductor fo the cument, so in Al e t

same voltzge, conduciars with diferent resistors pass through a large qurent Small | M
i diflrent; e farger he resistance, the smaller the cument passing through, so Figure 14-1

We can compare the size of the conduclor resistance by comparing the current at the same voltage; then the size of the conductor s
resistance What factors are related to it?Lef's explore it through experiments and wait for us.

Sxpermental design:

1.As shown in the figure, use a pendl sharpener (bring your own) 10 access the Grauk, change the length of the pencil lead. and chsenve the ammeter and lamp.

Changes in bubble brightness,

2. You can also us the above circuit to connect ron wires of diflerent lengths, capper wires, and (materials ¥om) between the money fish clips.
Equipment), eic., observe the changes in circuit curent,

15. Use a sliding varistor to change the brightness of the bulb

Learning goals:
1. Understand the structure of the sliding varistor and the principle of the sliding varistor.
2. Wil use the sliding varistor correctly, and know the characteristcs of fe six connection methods of the shding varistor.
3. Bxplore and understand ihe role of siding varistors in the circut through experiments.
Equipment: battery box, battery, switch, sliding varistor, wire
Theough the expenment Squre 14-1 of Topic 14, we can see that the length of the access penci lead is changed by changing the connection.
The size of the input resistance changes the current. In fad. there is a specal similar expenimental element cafled a sliding varistor.,
It can betier realize this effect. As shown in the figure, let's get to know the structure and use of the sliding varistor.
Law. ’
Experimental design
As shown in Figure 15-2, connect the circut. move the sliding varistor to scratch, observe the brightness change of the buib, and cbsesve
Thinking about how current flows through the shiding vanstor?How does the sliding variable resistance change the resistance of e connected cirout?

®
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Figure 15-1
Expand exploration:
The siding varstor hes 3 tofal of fou teminaks, and ezch of he two terminals 1s coected fo the craut im peirs, 5o that there are i inds of connections. Method
50 what are the difisrences behwesa Base six melthods of connecion”Weat are the coenecion mefeds that can change the size of the resictance? Summary onz What are fhe

Charadkzeitics o the coanecBion mefhod that can change Ihe resistance vafuzhat are the connadion methods Bat canait change ihe size of the resistanceTibhat's fhe mater
Features?

16. Ohm's Law

Leaming goals:

1, Grasp e reabossn befves e cumee passng frough e conchcor and e volage s e conducky gt exsitein

2 s e el oo e e s g e i b st e ot gk st ermant -

3. Summarize the refationship between current, vokiage, and resistance in the local arcuit {a section of the circuit} to understand Ohm_

law }

4 The Chm's Law formula will be used for craut caliculation (combining the cument and voliage characieristics of the Senes dircut i fhe senes arcu.

Paints for calculation)

Equipment: sliding varistor, ammeter, volimeter, resistor, battery box, batiery, switch, wire. Current (1), voltage (U), and
resistance (R) are the three most basic physical quantities in elecricity. In many experiments, we will think that the

size of the current through the circuit is related to the voltage. The higher the voltage, the greater the current may be., This is like water

fiow, the higher the water pressure, the greater the water flow; i addition, we know that the resistance hinders the current, such as

ff the curent and voiiage remain the same, if we conned a siding varistor to the araut fo narease the resistance, the orcult current will increase.

16



The smaller he current, what i the refabionship befween fhe current, voltage and resistance through the circut?How to represent the three

W 3t e B e e

Guess:

1. Conjecture atout te relationship between curment and vollage: The higher e voliage appiied to e same crauit the greater the cument 2.
Conjecture about the relafionship between curent and resistance: When the voitage is constant, the circut resistance is large. and the curent may be

¥'s getling snuller

Expermental design: o

Through the presines experimental phenomenioey we guessed that thesize of e curent mey be affecied by both the size of he votage and fhe size o e voltage.
he mfivence of resistance size, then when we design experiments to quantiatively study the relationship between cument size and voltage and *
resistance, At this time, it should be studied separately. Below, we use a ixed-vakue resistor insiead of a condudlor or a orcui to explore Study the !

relationship between these frree physical cuantfies.

1. A shoan in Figure 18-1, we have stdied and passad the fived valie
Resistor R (let R=10 ohms remain unchanged) pass The
current passing through, by changing the sliding varistor fo
Change the witage somss the fncdvalus resstor [t s best o measwre Seversl *
fmes the voifage changes n integer mutiles), measured at he Same fme
The asscurt resonds he sie ol the curedt passing trough he faedvabie retistor,
Analjze the relalonship febwesn ment and volage

Tabie 1: Resistance =10 ohms

Number of expesments Voltage (V) Current (1) b
For fhe frst sme 7
Second time 3

" Third time

Figure 16-1

2. The orcuil shoan in Figure 16-1 is @0 used, and the resistors of 5 ohm 2nd 15 ohm are connecied separately, and the siding varistor s adjusted each time, The voiiage
an0ss e R value remans the same, andthe cunent in the ciruit is measured and recorded 2t the same time, 2nd the current and resistance are summerized separately
St
Method allocation:*
In the abave experiment, since te size of the current passing through the conductor i affected by both the voltage and the resistance, itis also affected by
the size of he resisiance,, Therefore, when situdying e relafionship between cument and voltage, when we change the voliage across the ciroul, we should maintain ¢

@



The resistance remaies unchanged; and when shidying the relationship between current and resistance, the wizge should b2 kept unchanged. This method & calied control
Systemyarable method
The so-called control vanabie method means that a problem is affected by multipie factors (vanabies), and we are studying it In the ?
relationship between us, i is often artifically empty that the other quantities remain unchanged, and one of the factors (vanables} is changed.
To explore te law of the influence of this facior on {his probiem, the controf variable method & i the process of junior high scheol physics experments.
*One of the mest common and effeciive sdenfific research methods for exploring the laws of physics.

47. Use voltmeter and ammeter to measure resistance

Leaming goals:

Resistance (will draw pectures, will connect circuits).
2. Awerage the exror through multiple measurements o reduce the eror, and add
Deso undestanding of fhe acent of resistance.
3. Understand that resistance s a property of conduciors, and conductors
The resistance is energized or not.
3. Master he princivie ofvollmety b measure Tesistanss FORTE
Equipment: fixed-value resistors, voltmeter, ammeter, battery box, battery, switch, sliding varistor, wire.
Mezsureman is the basis of experments. Through the previous leaming. we know that the sz of the curreni can be quanlified by an ammeler |
To measure the size, the physical quanity of vokage can be measured with a voimeter, so the resistance of the conductor is also a physical quantity There !
are aiso differences in quaniity and size. Since we are in junior high schoal, we do not introduce insinuments for diredy measuring resistance, so we.
Is there any other way fo measure the physical quantity of resistance?In fad, after leaming Ohm's law, there is a complete solution.
The method is tsed to indraclly measure the ressiance of the condictor .
Experimantsl design

As shown in Figure 17-1, use one of e fed-value resistors as the unknown resistor RX fo measure the vollage across it and fhe passing The aqurrent |
size is recorded in the iabée, In order o reduce the error, the measured current can be changed by adjusting e siiding vanistor, The voltage and on-current
aaoss the resistance are measured multiple fimes, and the measurement data are recorded m the table below:

_Output voltage UV Ll _lCurrent I/A _ksmtommad G resctae R e e |
1

2
3
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18. Use voltmeter and ammeter to measure the power of small bulbs

Leaming goals:
1. Know the principle of measuring the power of a small bulb, connect a circuit, and draw a circuit diagram,
2. Grasp the: refaionship between he brighiness of the smal bulb and the actual power of the bulb frough exploration.
3. Further understand the difierence between the rated power of the bulb and the actual power.
4. Combine voltammetry to measure the resistance, measure the resistance of small bulbs at different operating voltages,
and analyze the reasons. Equipment: sliding varistor, ammeter, voltmeter, small bulb, battery box, battery, switch, wire, small
Lamp holder.
Power P s 2 physical quantiy f how much eeciricel energy s cansumed by electical appliances for 2 etain peiod of e, 52 elacrcal appliances are used for measurment
The power is very hefpful for us to understand the rated power and the aciual power. Below we will use the voitammetry mathod to measure
The kind of indirect method of resstance to measure e power of a small bulb.
Expanmenial design;
(Observe the number above the small bulb and identfy the normal working voltage of the small bulb {that is, the rated voltage, we The rated
valtage of the commonly used small bulbs in the experiment is generally 2.5V and 3.8V small bubs), as shown in Figure 18-1 to adjust the sliding variable ¢
Resistor, first let he veitage across the bulb reach its operating vollage, and at fhe same time measure the operating current through the small bulb |
Note: The cuent passing ihrough the nomal working voitage of the bulb is also called the raed cument); and observe the brighiness of the bul; then
Then adjust e bulb voltage to be higher fan s rated voltage (it should not exceed 1.2 times its nomal operating voltage, otherwise the capacitance |
asy o bum out) Measure and recond the curent o te bulb and observe the fight emission, and then change the voliage of e bub i be lower then it raied voltage

Vollage measures the cument and dbsenves [he brighiness of (e bulb,

(bsenve that the rated voltage ofthe smal bulbis | )
|
Two small bulbs to be measwred | Smal bulb pass | Smal ightbub | Bulb hair: | Smak bulb light
Teminalvatae Ovwercurrent| The power. Lgisi am. Wezrzszznee |
V) (A) of (W) ' (Eura)

Working posver |,

Below the rated voltage

Equalto the rate-ﬂ voltage

Higher fan e rated voltage




Expard explorztion:
Use the experiment and meestzement daia in the figure sbove,
combined with the lesson Question 17, We can find the fights of small bubs *
separately Wire resistance, analyze the data, what kaws will you fing? When
we studied the resistance experiment earier, we knew that the resistance is +
JThe nakure of the condudor has nothing to do with vofage and qument, |
then ks this the case wih the filament resistance in this expenment? Analysis «

one The reason. ) |Fi 18-1
19. Auster experiment

P (M ‘

1. Know the Oster experiment and #s significance. \
2 Koow the fackoesthaf afiect the direcion of ihe csrent and mageetic el :>L
Equipment: battery box, battery, compass, switch. - R 3
Humans have long recognized magnetic and electrical phenomena, but W—
were Figure

Before the 194 century, sdentists believed that elecinical phenomena and magnetism ;
21-1 Isolated, they are all studied separately, but Danish scentist Auster first discovered them in the 1820s. The connedlion between
elecirical phenomena and magnetic phenomena has since opened up the sdence of elecromagnetism one after another for mankind.
It was discovered that i laid the foundabon for mankind to enter the era of electricity. Lef's get to know the Oster experiment.
Experment! desion

A shown n Figur 21-1. place the we 3w e smaf megneficneadie n the dradionof he Nand S poles of the small magnaicneadie. and then quddy 0052 fne swidh
Cisconnedt quiddy, cbsenve the rezction of the small magneticnaadle 2t the moment of energizalion, then change the dredion of the current throizgh the &ire, and Ben cosene
The smal nzonei neede rezcts. .

20. Solenoid and ampere rules

Leaming goals:
1. Understand the magnetic field distrbution of the energzed soknoid.
2. Know e refalonship betwezn the magnedc peé of the energized solenoid and the curreni
diecion, The Oster experment was originally o sy an eneryzed saight wie.
Sumounding the current 2nd magnetic field, afier the Oster experiment is successiul, fe |

-

amgere wil pass The conducivity wirs & beat 0o a ng. and enwoeed into 2 mult-faceted (\y
spral cod paxr To explore the distribubon of its magneficfield, now let's explore the
ampere The magneic fild of e energzed solenoid Figure 22-1
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Equipment: solenoid, battery box, battery, compass, wire, switch.
Expermental dzsign

s shown in Figure 22-1, diflrent parts of the enesgized solenodd are dose t the small magneficneadle to jadge the magnetic ek of fie solenoid zad fnd out
Energize the N and S poles of the solencid, and then change fhe directon of the cument hrough the solenoid to cbserve whether fhe magnefic pokes of the sdenoid change.
Knailedge allocation:

mmgﬁatagerurbe'de:pmmﬂs t:anteseenthatlhemayencfeﬂd;mm\dmeenamdmmssmkmmmbamagfu and ihe enegg2ed slenod
The nagneficpul s efied b fe deci o the cuneat, 2 the drection of he cuent andhe magnes prie e »
solenoid can be To determng by the method shown in the Sgure, held the snieaod wih your ight hand.four-finger
square e iecton s oossentwih the decton of e energize et he exsed Snger s e soenaid N
Pole, this method is called Ampere rfe.

21. Electromagnet

Leaming goals:

1. Know the sructure and prnciple of the eleciiomagnet
2. Know what factors are related to the magnetism of the eledromagnet.

3. Ungersiand the application of elecromagres i varous occasions, selencid communication
After electicty, a magnelic field wil be generaled, which is similar 10  bar magret,
Butthe magnetismis liiled, o how o increase: the magnelism of he sofenad
What about sex?Let's explore it first,

Equipment: ammeter, solenoid, battery box, battery, sliding varistor, compass, wire, switch, self

Prepare tacks.
Expermental design:
As shown in Figure 23-1, Figure 23-2, Figure 23-3, the megrefic change of the energized soleanid & compared tefore and afler the iron core s nserted inside.

S

Figure 23-2 Figure 23-3
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[Figure 231



22. Exploring electromagnetic relays

Leaming goals:
1. Understand the siructure of the refay,
2. Know the working principle of the relay.
Equipment: relays, wires, switches, lamp holders, small bulbs,
Expztmental points:
1. Open the eleciromagneic efay housing, observe s stncture, and ind the narmaly open contadts of the electromagnet wie suounding the amature, normaly dosed caniacis
and Reset sheapnel;
2. Gently press the amature down with i tip of your finger %0 cbserve fie movement of the contacts
3. Turn on the control circuit part, close, disconnect the switch, and observe how the contacts move with it
4. Connect the working circuit part, combine the power supply of the two parts of the circuit, ciose, disconnect the switch, and observe the relay.
The situafion under his control,

E c
B
i A

Aand C terminals are respectively and two
Quiet point connection

B s connecied t0 the moving contad

D and E power the electromagnet coil

D E
(The picture shows the iemal structure prnoipe of the electromzgnedc relay
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The electromagnetic refay has five teminals (represented by ABCDE on the figure), or, our contact is relafively complex. A kind of miscefianeous
elecincal origingl, In order to better undersiand the structure and principie of electromagnebic relays, the plasic can be carefully removed, Matenial cove, |
compare the schemalic diagram of the structure, it can be seen from the Bigure that the D and E terminals are conneded o the electromagnet ooil, DE
The terminalis connected fo @ votiage of 3V, and e eleciromagnet magnetialy atiracis e street iron 1 drive the mowing contacts connected to the B termina!
.and The static contact A above is separated, and the contact with the static contact C below is closed and visibe. The electromagnetic relay is essentally
a Automatic swich conirlled by eleciromagnet,

Eypermental design:

First of all, we first use the original A to form a circuit that supplies pawes to the elecromagnet in the eleciromagnefic relay. This circu

The arcutis called a probe cireul-—close e switch to observe the ackion o the retay it wil be accompanied by the sound of the contact dosing)

REZTNREER
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23. Understanding DC motors

Leaming goals:
1. Understand the structure of the DC motor and the names of each part,

2. Know the working principle of the motor and the energy conversicn

process; 3. Expiore the reasons that afiect the direction and speed of rotation of the mofor.
Equipment: electric motor, ammeter, battery box, battery, switch, wire.

Electic fans, washing machines, ar coniioners, many such electrical appiances in ife use motors to work, as small as The smal
motor on the 4WD played by classmates, the razor used by men, the electric iocomotive on the high-speed raway, the worker All kinds of
vehicies in the industry and pumps in agriculture are inseparabl from allkinds of ekectric motors. Electric motors are human beings who use
glectrical enesgy. An importar fool for converting into kinetic energy, lefs understand s siructure and structure from the small motor in our hands. .

How it worksl

Teminal B

Terminal A |

-": Finished molar ,

Figure 34 Note: {Tre tue magne: todts must o 00piste o each ohe!)




