ELECTRiCITY

CHARGIE(®) :—

Tooo fypes of chavge & positive charge @ and Negative charge ©

like chargesrepe] «BO— 1 00—

Unlike ¢ arges attract c0— le=-16 xm"é
ST Unit of chavge : Coulomb(c)
smallest independent charge chcwﬂeon e”

(Fundamental chage)
CURRENT (I) := cursent s vate of flow of POSHI'Ve chcn'ﬂc.

charge () v @ 1
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fuh LMA = 10°A

mierd

(Q)Kyu ayl Thi ?

—r
Aan

POTENTIAL DiFF ERENCE(V) :-
Potential digrerence between fwo points is amount ojtowmk done
M moving 4 unit chQﬂde tc) gom one point 1o the other.

v= potential difrerence (vVolt)(v)

w= warkdone (Joule) (7)

a= charge conlor) (¢) WOV

S.Iunit of P.D is volt (\
Why Cuvent Flows 7 - Potential Diffevence (v) [ PD)
« & flows lowes potential o Higher potential (LP— HP)
o cuvent flows from Hiﬂher potential to lower potential (HP—LP)

« symbo! ofcell .___ll. |
. C(t)lmbinqh'on of Cells - Battey —-1»—{»—1.—';——
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Resistance (R) —wwW—

P‘roperfﬂ of a conductor to oppose the flow of electric cursent .
Factors on which vesistance of conductor depends.
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() Temperatuse g Tempt
) Metals R
Dhlloys (nichrome) RT T;ér:)n pr? o
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«ST Unit 0f R ohm oML
« ST Unit of Resish'uihd(m: _Nm

Resistivity (P) — only on Material

-Resis’n'vi’ru(PJ is aproperty of the material - Does not chqnzde with shape
and size of material ( like lenﬂH\ » Aveq, Diameter or vadius) -

« Resistivity ovder: Metals £ Rlloys < insulators

« Coppey aid aluminium ave used foz hransmission lines.

« Theulators like vubber and alqss have hl'cah p- Paofcondqc+of;.

« sTUnit of vesistivity is chm m.
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Aea afcfvde, A= Tet R"‘% =9n R,A 9oR

Potential difference is measured by an instrument->Voltmeter. g
Electric Current is measured by an instrument -> Ammeter —
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ohmslaw +m — VKT (Temp— Same)

e potential diffevence V. acvoss Jhe ends orq metallic conductos
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combination of Resistors
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Tinp Note = 1) Rp < Re W

series

Re= R1tRe = 6+3=q
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30 Re ]
Max Resistance —> series

=R
Re= 3R Re =

Min Resistance — pavalle]

Advantage of pavallel ovey series Combination ;—

(0 Independence of Appliances:— i one appliance pails ov there is a shovt
cricdit in one brance of the circuit the other appliances continue
to operate novmally. This is because each agppliance is on 4
separate branch of‘Hne civeylt) ensuying at q pault in one
does not appect the others.

(2) Devices of ch‘fferenﬂapes need difperent curvent '~ For example -
a bulb and a Heater needs different curvent and <an nat be
connected in series.
This can be done with parallel combination.
ced Equivalent Resistance : - ‘
® %ueqdu]vjenfmsisfqnce of a qulle] clreutt s Ie.squanm
smallest resistance of any of the branches This veduced
vesistance allows for q higher total curent +o flow 'H'rraual‘l
the circuit while” maintaining the same vquda Which
can lead o move efficient en Gl consumption.

_Clveuit Diagram :~
CIRCUIT ¢— continuous and elosed path of electrtc
(sno | componeners ) sitsent
Componenets Symbols

bl
I

An electric cell/ I

1
2 A battery or a combination of cells~ _*| —] |_.| F—
3 Plug key or switch (ope._n/ —{ —OFF
4 Plug key or switch (closed) —{ o} —ON

5 A wire joint_/ |

6 Wires crossing without joining +




o
7 Electricbulb - @) or_®@ (0
8 A resistor of resistance R - —ANNNNANN——
9 Variable resistance or Rheostat - —ANHOA— or —/\D\N
10 Ammeter ¥ —+®'—-
n Voltmeter _~ —+®'—
E lectric Power(P) :=

Rate at- which Electric enevgy is concumed -

FaVaT
P= Power, ST Uni- watt(W)
V= Potenttal dippesence (Valt)
T =cyvrent( Ampere)

ELECTRICAL ENERG1Y(F)
Electricalenergy— supplied by cel

E={*  Eneqy=por
Kw‘ﬁ K h
_att_
100
Bill = no-ofunit x Price op Lunit
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5-T Unitop Enexgy is Joules(7)
LKWh=23-6%10%Tgules

Electric Meter — 1Unit of Enerqy/ l
1Unit =1 le'y 7
| Bill = No. of units x Price of Unit |
Energy in k\{Vh

Heqﬁna Efpect of Electvic Curgent .-

When an eleclric current

heat -This is called heah'na
Joule’s law of Heqtfng -

h AC‘)"OY lectric
device , the conductoy Eewmej]ﬁ"gu e conductor or anelec

¥ some Hme and p—mduces

effect "o electric cuvvent.

Free e'ectron

Heal (H) produces in 4 Pure vesistoy
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Heak(H) is measuzed inToules

Conductor
R (i_)

i (t)



Practical Application of Heqfinﬂgffecf of Electtic curzent

o

(A= Y5 Mterial wed gov maki Heatin Devices
i Y =) Bllegs -snigh Resistivity than metals
‘ irRGH ’ !:.EETHIC DV!: ;LECTHICIET;LE‘ HEAIER" lHI‘ah MEI+inﬂ int.
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Electric Bulb .-

Filament - Tangsten.

filament is healed and [+ emits light-.

Tangsten has very high Metting point- linht-
Most of Energy consumed appears ae heal-, ﬂnlﬂ small pavy @5 11
Based on He.qh'na eppect op cuzpent.

Elect¥ic Fuse - sapety Device ;- pased on Heating eppect of aurmpent-

« Electrical puse s used to prevent short civeutt- puse hae low melh'napoirﬁ
so when hiﬂh cuvrent passes «Fnrouah.H- metts due fo Heat Froduced

caiuen by Joules law (H= PRI} and stop theflow afcm’fan-l'-
cuse wive is connected in series woith 4he appliance-

]
- t. - i
20 A Rating of Fuse Wire - Max Currezx}\
25 *—\_/_. Ap;:TLiianc:e TV e
TA If high current flows {(more than required)
Fuse wire gets heated & melts
Fuse wize - Allo of A}, cu, lead: (ron Rating of Fuse - 1A, 2A, 3A, 4‘? 5A, 10A, etc.
- . _/
Tuse wive should have: _ il
High ~vesishvity and low melting poin¥.
5 s, F
Define Sl unit Of Current1Ampere Q=T+t T = 8 1C Define S unit Of Resistance 10hm V=T
1A eT=8m1c v el g e R=Y>W
t— s [A T=IA
I ) one ohm is defined as that resistance of an object when a current
one ¢coulomb cff charge flows through a conductor in one second, of 1 Ampere flows through an object on applying Potential
the current flowing through the conductor is known as one ampere, difference of V.
Define S.l unit Of Potential Difference 1 Vol‘t/ Define 5. unit Of Power 1 Watt
v = ﬁﬁb (3 . ~
Ve i € (fp_lgf“’_
The potential t.:lifferens:e bet\uyeen two'p.ofnts is said to be 1 volt if 1 1 Watt is the Power Cénsumed in a circuit when 1 Ampere of
Joule qf work is done in moving a positive charge of 1 Coulomb from Current Flows on applying a Potential difference 1 Volt.
one point to the other.
- X,




1.An electric source can supply a charge of 500 coulomb. If the current
drawn by a device is 25 mA. Find the time in which the electric source will
be discharged completely.

n O=Seoc
30,000s -
l= -ZsmA:QSX,C;BA
a 48,000 5 {‘=_7 = ;'20
T -2
S O=T+¢ 25 X0
S00=26xpty | t= 20x 103

B/ 20,0005 = 20} ono's

2.Define the term “potential difference” between two points in an electric
circuit carrying current. Name and define its S.I. unit. Also express it in terms
of S.1. unit of work and charge. v

3.Calculate the amount of work done by a cell when 20 C of charge is
moved through a of 3V

u 6663 W=/ -

661

G-
a 01513

4. Assertion (A) : Electrons move from lower potential to higher potential in a
conductor. .~ T HP+—é—¢— —LP

Reason (R) : A dry cell maintains electric potential difference across the ends of a
conductor,_~ |

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

) == L =0\ (CBSE 2024)
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area of cross - section -
Q- O 3 S
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6.Write the relation between resistance R and electrical resistivity
of the material of a conductor in the shape of cylinder of length (I) and
area of cross-section (A). Hence derive the SI unit of electrical resistivity.

7.The resistance of a metal wire of length 3m is 60 Q. If the area of
cross-section of the wire is 4 x 107 m?, calculate the electrical resistivity.(P)
How will the resistivity of the wire change if the length and diameter of

the wire both are doubled? Justify your answer.

A=2m Q=f£
R=bon A
A= Uxig?n P= RA
f=7 £

20 e
-
6oxUxio oM~24
I’/P

8. In the following figure, three cylindrical conductors A, B and C are

shown along with their lengths and areas of cross - section. ) 7

If they are made of same material, find R, /R, & R, /R.. In=i g
—

9. A wire of given material having length (l) and area of cross-
section (A) has a resistar(¢e of 4,1 . Find the resistance of another
wire of the same material having length I/2 and area of cross -
section2A. ==

10. How much does the resistance char'l\ge. if the diameter of
the wire is doubled ? _:,;ld. J:; =

11.The resistance of a wire of 0.01 cm radius is #f |04 If the
resistivity of the wire 50 x 10® 2 m, find the length of this wire,

L 1 | CBSE Term 2
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12, A copper wire has a diameter of 0.2 mm and resistivity of 1.6

15. Determine the equivalent resistance of the combination between its two
X 10-8 m. What will be the length of this wire to make its

ends A and B.

rF:-sistance 14? How much does the resistance change, if the
diameter of the wire is doubled?

dzO-Qmm;O'QX!O'gm
Y=d o 4577 Rely, d-2d

HOMEWORK , COMMENT THE ANSWER |/ —ingna;(

16. The maximum & minimum resistance which can be made
using four resistors each of 4 Q1 is

13. The potential difference across the two ends of a circuit component is
decreased to one - third of its initial value, while its resistance remains
constant. What change will be observed in the current flowing through it ?
Name & state the law which helps us to answer this ancwer.

A
— M MA A " |
b' M [l ___M___="—I
2 e 1
Re=truryay & iﬁ k

= 16{17 %‘)%—:l

17. If four identical resistors, of resistance 8 ohm, are first connected
0 ) . 2 in series so as to give an effective resistance R,, and then connected
OHM'S LAW - The potential difference V, across the ends of a metallic conductor in parallel so as to give an effective resistance R, then the ratio RJR,
is directly proportional to the current flowing through it provided its temperature i
remains the same .

14. Find the equivalent resistance between XandY.

| e d= Ly 1E2-3 ) a
a0 Damethed Lo L L= w1l =
V= Re"R R 6 2 6 £ .,  HOMEWORK,COMMENT THE ANSWER
> il we-2n '
T o Re 2 N
2an - | e
ol 5a Nl
> e -
:’%ﬁ/ 9,? ?_}_R :5 ’P\:ﬁ [13 e 18. A piece of wire of resistance ‘R’ is cut lengthwise into three identical parts.
Re= [ | 2 :l These parts are then connected in parallel. If the equivalent resistance of this
— =§+8 6o »}= ’\r [3 combination is R', then the value of R/R' is:
X T 80 80N
o =61 Re=8n M
1024 Panabteh b = L ! "Iti'l Lj ,
2psbN Re =2

19. How you would connect three resistors each of
resistance 40, so that the combination has a resistance pf

Yn Mixing—> 2p+ 1S oR 28+1p
R, = 50 R =50 -_uvv}\__. 6/L_/ 5
s S WA - - L e I el 4 Jishar
Ry =100 A cq E::] ) ‘3
v N
< < s Serier Re=Yryry=2 T g3l
= X =
\ Panallel R, _ y 2
" 7 _—; oo sl R — DY
e=R+RIR = IS/ i

s Re = Yy+2=62

2 |“)"9S ?2' =2+0= "'jL 20. Show how you would connect three resistors each of

resistance 60, so that the combination has a resistance of 9.
6“\' Also justify your answer.

plsai’md
¢ (CBSE 2024, 2020,
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X 0 Re R 6 e IR Mo 2p418 R 25+1p
| 1+2 = & ¢

_'_ g ( h’ l—-'w\/\
’Pcabl "il’ 2 4 ¢ t')oezr—)&:IKK m o) Ll

= [
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21. Three 20 resistors A, B and C are connected in such a way
that the total resistance of the combination is 302. Show the
arrangement of the three resistors and justify your answer.

electrical gadgets in your house?
List three reasons for your answer.

23. What do the symbols given below represent in an electric circuit?
Write one function of each.

24, Find -

Req Reading of Ammeter P.D.in all resistors Current in all resistors

6,2 Panalled ?j =lpdlo =2
e b 8

3 ¢
7 B
() ,;;1%'4
28 2A ENn
244 Cetd
24 /,Y”f\]
V=TR  R.=6A
'3<Ix£ Re=
= | —..2_A
Eaund«nt
& @Y R2"
Py ’I;QA,,
L{ﬂ /L AT
V= L;t.')
2A ap* Y \J,F}\N
n \ e
a2 a3k ‘fu
’K=Uﬂ ”R,g (= |
T=2A [T:2 ? 24 M
V=T u=Yv B tﬂ'{’ 3 2
221 |y o }'rL-{ __6 -2A
P [ FEnT | B=E3 3
L1-‘—J"‘ L] e i |
T=%.2| 7 3
6 3 3 \

25. Calculate the values of the following:

(a) The total resistance of the circuit

(b) The total current drawn from the source

(c) Potential difference across the parallel combination of
150 resistors

W el 0sh w 0SA g3V
T DFMA_—
€ Ca\/uvv ey
R=61
T =0%
v=TR
Y =0.Sxb
V=32V

m of a circuit consisting of a battery of

26. Draw a schematic diagra >
a 10 Q resistor and a 15 Q resistor and a

four 1.5 V cells, a 5 Q resistor,

plug key, all connected in series. Now find
(i) The electric current passing through thc? circuit, and 5
difference across the 10 Q resistor when the plug key is

(ii) Potential
closed.

29. In the given circuit calculate the power consumed in watts in
the resistor of 20

30. An electric heater rated 1100W operates at 220V. Calculate (i)
its resistance, and (ii) the current drawn by it.

"Potuer 7\)@#1#

D PPN
F= 100w
'-.,' oy ey

V =2L0W

51. Consider two lamps A and B of rating 50 W; 220V and 25W; 220V
respectively. Find the ratio of the resistances of the two lamps (i.e. Ra: Ra).

@dmcl f
s Vo Kp= === P

, P=sow 2D S 7 w
/ V = 220V \ { ‘
'k‘_&} R .. % A ‘\;.;KT’

32. An electric iron consumes energy at a rate of 880W when
heating is at the maximum rate and 330W when the heating is at the
minimum. If the source veltage is 220V, calculate the current and
resistance in each case.

oM™ maximum rate minimum rate S
P=R20W P=230W
V=220V V=22 OV/




33. Two LED bulbs of 10W and 5W are connected in series. If the

current flowing through 5W bulb is 0.005A, the current flowing 39. State Joule's law of heating. How Is this effect useful in electric

i h f i ice ?
through 10W bub is: where fuse is used as a safety device ?

oW Sw
0.02A F E ( E
0-005A (9) Cuxtent Ratin
a 001A SA %@se_wine
———{FUSE F———> Appliance
. X A) USA
o8l 0.005A

V=220V
P = 1foow B> EA

P=vT ¢) S.2A

T-lp [0
= 5= St

a 0.0025 A

34. For a heater, rated 4 kW and 220 V, calculate the following:
(a) Energy consumed in 2 hours
(b) If 1 kWh is prices at ¥4.50, then the cost of energy consumed.

P:L{KW \;';W j/L @yU:M@‘bmf)‘ 'pw_ge(h)m{‘
t=2h = Ykwxak

= = Rk =gx HS
E=P% — s

35. In a house, 2 bulbs of 50 W each are used for 6 hours daily and an
electric geyser of 1 kW is used for 1 hour daily. Calculate the total

energy consumed in a month of 30 days and its cost at the rate of
38.00 per kWh. 1Kl

Sow  Sow o =Pt eBtePgt ¥
Ch kw =4x§x38x2 + | x[x30
20Pay. e legd 18 13p
t=bxaoh 7 = 1BKnh
E=Pxt Cost= E( x Pueqluat= 1817
KJ-U :JEMR)

36. The rated voltage of an air-conditioner is 220 V. This air-
conditioner consumes 22 units of electric energy in 10 hours,
calculate:

(i) Power rating of the air-conditioner,

(i) Current drawn by the air-conditioner, and

(iii) Resistance of the air-conditioner

Bin Gnd F= Pxt i=7
=2 =Px 10k P=yT T
/ 20V | J2kwh =P X | - __|220=joxk
E=2awi | p=22.g2(W [22kw=200E ) )
E =2Kwh (0 Wariopb=22px T |7
t=lohy T = ok

37. What is heating effect of electric current ? Find an expression fg
heat produced when a current passes through a resistor for some ti

A 5 Q resistor is connected across a battery of 6 Volts. Calculate the energy
that dissipates as heat in 10 s.




