


Electricity



Electric Charge :Electric charge is the physical property of 
matter that causes it to experience a force when placed in an 
electromagnetic field. 
इलेक्ट्रिक चार्ज पदार्ज की भौतिक गुण है र्ो इसे विद्युि चुम्बकीय के्षत्र में रखे 
र्ाने पर बल का अनुभि करने का कारण बनिी है।

There are two types of electric charge: positive and negative





Properties of an Electric Charge
➢ Charges are additive in nature

➢ A charge is a conserved quantity

➢ Quantization of charge



Methods Of Charging

● (1) Charging By friction :



● (2) Charging By electrostatic induction :



● (3) Charging by conduction :



COULOM’S LAW





Electric field



● Electric Field:  

● The space in the surrounding of any charge in which its influence can be 
experienced by other charge is called electric field. 

• Electric field intensity (E) at any point is defined as the electrostatic force acting 
per unit positive test charge at that point. Its unit is Newton/coulomb. 

• E=F/q 

• Electric field intensity is inversely proportional to the square of the distance r 
from the point charge



● विद्युत क्षेत्र:
● ककसी भी आिशे के आस-पास का स्र्ान क्ट्र्समें इसके प्रभाि को अन्य आिशे 

द्िारा अनुभि ककया र्ा सकिा है, विद्युि के्षत्र कहलािा है।

● • ककसी भी बब िंद ुपर विद्युि के्षत्र की िीव्रिा (E) को उस बबिंद ुपर प्रति इकाई 
सकारात्मक परीक्षण आिशे में इलेरिोस्टैटटक बल के रूप में पररभाविि ककया 
र्ािा है। इसकी इकाई न्यूटन / कूलम्ब है।

● • विद्युि के्षत्र की िीव्रिा, बब िंद ुआिशे से दरूी r के िगज के व्युत्रमानुपािी होिी 
है



Electric potential:

● The electric potential at any point in an electric field is equal to the work done 
per unit charge in carrying at least a test charge from infinity to that point. Its 
unit is joule/coulomb.

● Potential difference decides the flow of charge between two points in the 
electric field. 

• Positive charge always tends to move from higher potential towards lower 
potential. 

• Inside the closed metallic body, the electric field is zero.



Electric Potential (विद्युत विभि)

● ककसी विद्युि के्षत्र में ककसी भी बब िंद ुपर विद्युि क्षमिा अनिंि से उस 
बब िंद ुिक कम से कम एक परीक्षण प्रभार ले र्ाने में प्रति यूतनट चार्ज 
ककए गए कायज के बराबर है। इसकी इकाई र्ूल / कूलम्ब है।

● सिंभाविि अिंिर विद्युि के्षत्र में दो बब िंदओुिं के बीच आिशे के प्रिाह को 
िय करिा है।

● • सकारात्मक चार्ज हमेशा उच्च क्षमिा से कम क्षमिा की ओर बढ़ने के 
ललए र्ािा है।

● • बिंद धािु  के अिंदर, विद्युि के्षत्र शून्य है।



Electric Flux (विद्युिीय फ्लरस)



ELECTRICAL CAPACITANCE







Electric current: 

• Electric current is the flow of charge with respect to time. 

• Electric current=q/t 

• An electric current whose direction does not change with time is called direct 
current (D.C). 

• An electric current whose direction changes with time is called alternating 
current (A.C). 

• In solids- Current flow due to the flow of electrons 
In the liquid- Current flow due to the flow of ions as well as 
electrons In semiconductors- Current flow due to the flow of electrons and 

holes.







● Resistance: 

• The resistance offered by any material in the flow of current is called as 
electrical resistance. 

● Its S.I unit is ohm and [ML2T-3A-2 ] is its dimension. 

•              R=PL/A 

• L=length of conductor • A=cross sectional area • The P= resistivity of the 
material



● Ohm’s Law 

• It states that if physical conditions of any conductor such as temperature, 
pressure etc. remain unchanged then electric current(I) through it is directly 
proportional to the potential difference(V) applied across its ends. 

•                                                     V=IR





● Conductance

• Conductance or conductivity is the reciprocal of resistance and the resistivity of 
the material respectively. 

• Its SI unit is mho.



● Resistivity

• The resistivity of a material is equal to the electrical resistance of its wire unit 
length and of the unit area of cross-section. 

• Its unit is ohm-meter. 

• The resistivity of a material depends on the temperature and nature of the 
material. 

• It is independent of dimensions of the conductor, i.e. length, area of cross-section. 

• The resistivity of metals increases with increase in temperature. 

• Resistivity is low for metals, more for semiconductors and very high for alloys.



● प्रततरोधकता
● • ककसी सामग्री की प्रतिरोधकिा उसके िार इकाई की लिंबाई और रॉस-सेरशन 

के इकाई के्षत्र के विद्युि प्रतिरोध के बराबर होिी है।

● • इसकी इकाई ओम-मीटर है।

● • एक सामग्री की प्रतिरोधकिा सामग्री के िापमान और प्रकृति पर तनभजर करिी 
है।

● • यह किं डरटर के आयामों से स्िििंत्र है, अर्ाजि ्लिंबाई, रॉस-सेरशन का के्षत्र।

● • िापमान में िदृ्धध के सार् धािुओिं की प्रतिरोधकिा बढ़िी है।

● • प्रतिरोधकिा धािुओिं के ललए कम, अधजचालकों के ललए अधधक और लमश्र 
धािुओिं के ललए बहुि अधधक है।





Combination of Resistances

●

●





SUPERCONDOCTORS
A superconductor is a material that can conduct electricity or transport electrons 
from one atom to another with no resistance. This means no heat, sound or any 
other form of energy would be released from the material when it has reached 
"critical temperature" (Tc), or the temperature at which the material becomes 
superconductive.

एक अतिचालक एक ऐसा पदार्ज है र्ो बबना ककसी प्रतिरोध के एक परमाणु से 
दसूरे 

में बबर्ली या पररिहन इलेरिॉनों का सिंचालन कर सकिी है। इसका मिलब यह 
है कक 

र्ब कोई सामग्री "महत्िपूणज िापमान" (Tc), या क्ट्र्स िापमान पर पदार्ज
अतिचालक 

हो र्ािी है, िब कोई भी ऊष्मा, ध्ितन या ऊर्ाज का कोई अन्य रूप पदार्ज से 



● Electric Power 

●

●

● P = V2 /R = I2R Here P= Electric Power, V= Voltage, R= Resistance



●

●



HEATING EFFECT OF CURRENT

●

●

●



GALVANOMETER

●

●



● • यटद हम एक गैल्िनेोमीटर के समानािंिर शिंट र्ोड़िे हैं, िो गैल्िनेोमीटर 
एक एमीटर की िरह काम करिा है।

यटद हम गैल्िनेोमीटर के सार् श्रृिंखला में उच्च प्रतिरोध र्ोड़िे हैं, िो 
गैल्िनेोमीटर िोल्टमीटर की िरह कायज करिा है



● Electric Cell: 

• An electric cell is a device which converts chemical energy into electrical 
energy.

• Electric cell is of two types: 

(a) Primary cell: cannot be charged. Voltaic, Daniell and Leclanche cells are 
primary cells. 

(b) Secondary Cell: can be charged again & again. Acid and alkali accumulators 
are secondary cells.



● Kirchoff’s Law: 

● Kirchoff current law: states that the net current on a junction in an 
electrical circuit will be zero. It is based on the conservation of charge. 

● Kirchoff’s Voltage Law: states that the algebraic sum of all 
potential difference along a closed loop is Zero. It is based on conservation of 
energy.



● Electric Fuse 

• Used to protect electric appliances from high current. 

• Fuse wire made of the alloy of copper, tin and lead. 

• The material of fuse wire should be low melting point and high resistance. 

• Shunt : It is the wire of very small resistance. 

• If we add shunt parallel to a galvanometer, then galvanometer acts like an 
ammeter. 

Note: If we add high resistance in series with the galvanometer, then 
galvanometer acts like a voltmeter.



● इलेक्ट्रिक फ्यूर्

● • बबर्ली के उपकरणों को उच्च धारा से बचाने के ललए उपयोग ककया र्ािा 
है।

● • िािंबे, टटन और सीसे के लमश्रधािु से बने फ्यूर् िार।

● • फ्यूर् िायर की सामग्री कम गलनािंक और उच्च प्रतिरोध होनी चाटहए।

● • शिंट: यह बहुि छोटे प्रतिरोध का िार है।



Q1. The actual flow of electrons which constitute the current is from:

(a) Negative to positive terminal
(b) Positive to negative terminal
(c) Flow at random
(d) None of the above

Q2. What is the effect of changing the wire in a circuit from a straight thick 
wire to a longer (coiled) thick wire?

(a) The bulbs become dimmer
(b) The bulbs become brighter
(c) The bulbs stay at the same level of brightness
(d) none of the above



Q6. Nichrome and copper wires of the same length and same radius are 
connected in series. Current I is passed through them. Which of the two get 
heated first?

(a) copper wire
(b) Nichrome wire
(c) None of these
(d) Both

Q7. What is the SI unit of electrical conductance?

(a) Volt
(b) Watt
(c) Siemens
(d) Ampere



Q9. What should be present in a substance to make it a conductor of 
electricity?

(a) Strongly held electrons
(b) Free electrons
(c) Strongly held protons
(d) Free protons

Q10. Which of the following is a conductor of electricity?

(a) Silver
(b) Copper
(c) Aluminium
(d) All of the above
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