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Chapter 11: Electricity
e 11: fagga — |qof Fieq Td weiiwr &

11.1 Electric Current & Circuit, 11.2 Electric Potential & 11.4 Ohm's Law (ﬁ'ﬂﬂ' YRT, fAvaiar ud

3w = fFEm)

[EN] Electric current | = Q / tis the rate of flow of electric charge. Conventional current flows opposite to the
direction of electrons (from positive to negative terminal). Potential difference V = W / Q is the work done to move

a unit charge.

[HI] faea smaer & yaTg Y &= i faeld oy (1 = Q / 1) Fgd &1 TRoRETd ¥ & fagga oy i fean gaeei=i & garg &t fen & foda
(+ ¥ - &Y 3AR) AT STt &1 Yehich AL i Geoh foig d gER foig der o A fohan mam &Rt favaiaR (V = W/ Q) shgarar g1

Quantity / Law (if /
o)

Formula & Sl Unit (¥ Qd A& — English)

A, ATIeR Qe g faig (f3h)

1. Electric Charge &

Current (fegga smder ga
Y1RT)

2. Potential Difference

(Frega favaiaR)

3. 0hm's Law (319 &1
foram)

4.Factors Affecting
Resistance & Resistivity

(uferter ga ufertereran)

Q=n-e (wheree= 1.6><10"19C;1 C=
6.25 x 10'® electrons).

I=Q/t | SIUnit: Ampere (A) =1C/1s.
Measured by an Ammeter (low resistance,
always connected in series).

V=W/Q (orW=V-Q)

S| Unit: Volt (V) = 1 Joule / 1 Coulomb (1J
c.

Measured by a Voltmeter (high resistance,
always connected in parallel).

At constant temperature, potential
difference V across a metallic conductor is
directly proportional to current | flowing
through it:

Vxl=>V=I-R (orR=V/I)

SI Unit of Resistance R: Ohm (Q) =1V /1A.

V-l graph is a straight line passing through
the origin.

R=p-(I/A), wherel = length, A = cross-
sectional area (rr?)
resistivity.

¢ Sl unit of resistivity (p): Ohm-metre (Q
m).

e p depends ONLY on the nature of
material and temperature (not on length or
thickness).

e Alloys (like Nichrome) have much higher
resistivity than pure metals and do not
oxidise (burn) readily at high temperatures.

, and p = electrical
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Q = ne (1 geig M = 6.25 x 108
getag i) |

I=Q/t | Slam®: ¢f@mR (A) = 1C/sl
28 Qfie? (Ammeter) 9 A4 & 9 @9
Sufier (Series) # Sied &

V=W/Q (35@W =V xQ)

S| #13Fen: atee (V) = 15 / 1 gard|

=9 dieeie® (Voltmeter) & 71a € o9 g
uisferw (Parallel) & Siigd &1

e g o= el e & aR o i & off=
favaiar (V) 394 varfea faega aw (1) &
FATIUTC BiaT &

V =1 xR (ST8T R 91eieh a1 UfeRig 8) |

ufaRie &1 A S (Q) 1 V- T T foig 9
IR aTelt TR @I gt &1

R=px (I/A), Sl | FaTS, A SR SHIE T
@Ithel T p 3 HfeRIechal 81

 p &1 S| Oh: 3iF-fieR (Q m)|

o TTEY (Silver) Tatm areiss g1 Asrargst (S
TSI hT UfaRIeehdT [5G aTgel § tfde gidt
g ofR I=g a9 R 377 &ffer Su=aA (<ge) el
garl
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Ohm's Law V-I Graph (Slope R = 3.33 Q)

Potential Difference V (Volts) -

=@= Experimental V-l Data (Ex Q7)

Series vs Parallel Combination of Resistors

\

SERIES COMBINATION: R s = R: + Rz + Rs
*|Same Current (I) flows through each resistor; V= Vi + Vz + Vs
* Equivalent resistance is GREATER than the largest individual resistor.

J

L

PARALLEL COMBINATION: 1/R_p = 1/R: + 1/Rz2 + 1/Rs
* Same Voltage (V) across each resistor; Total Current I =l + 2+ I
* Equivalent resistance is SMALLER than the llest individual resi:

0.5 1.0 1.5

2.0 25 3.0 3.5 4.0

Current | (Amperes) -

Figure 11.1: Ohm's Law Linear V-1 Graph, Resistors in Series (R_s = R1 + R2 + R3) & Parallel (1/R_p = 1/R1 + 1/R2 + 1/R3) / = 11.1:
3119 &1 AW (V-1 a1k) wd ufaRieen @1 Siofishn @ arefehw @ate — TYBA Coaching Centre

11.6 Combination of Resistors, 11.7 Heating Effect & 11.8 Electric Power (wfadrearat 1 IO, daraA

TN Ud faga afe)

[EN] Resistors can be connected in Series (same current 1) or in Parallel (same potential difference V). Electric

current flowing through a resistor produces heat according to Joule's Law of Heating.

[HI] ufaRterert t Softera (T &1RT 1) STeraT Ursfehd (T fasraiar V) & SieT ST g1 ufasiees 3 faed o1 vanfed g )R 9 &
T R & IR ST 34 i 8l

Topic / fawa

Formulas & Key Characteristics (English)

A g g fastwand (f5dh)

1. Resistors in Series
(Srofisra Talet)

2. Resistors in Parallel

(ur2fshu THtS)

3. Joule's Law of Heating &
Applications (SeT <hT 19

s g srguai)

Rs=R;+Ry +R3

e Current | is the same through every resistor; V = V,
+Vy + V3.

¢ Total resistance is greater than the largest
individual resistance.

¢ Not used in domestic circuits because if one
appliance fails, the whole circuit breaks, and different
appliances need different currents.

1/Ry=1/R1+1/R2+1/R3

* Potential difference V is the same across every
resistor; | = 1y + 15 + I3.

¢ Equivalent resistance Rp is smaller than the

smallest individual resistance. Used in household
wiring.

H=V-1-t=12Rt=(V2/R)-t (SIUnit: Joule, J).

« Electric Bulb: Tungsten filament (high melting point
3380°C), filled with chemically inactive Nitrogen and
Argon gases.

» Electric Fuse: Connected in series; wire of alloy
(lead + tin) with high resistivity and low melting
point; melts to break circuit if current exceeds safe
value.

© TYBA Coaching Centre (& ad &t g sifRin dez) | Contact: 6367029449

Rs=Rj+Ry+R3

o UAdh UfaRiereh d A &R (1)
el g a1 e favaiar V = V4
+Vy + V3 BT 8l

o T uRut & siofiera ahr IuhT
T8 fopam ST aifeh Teh I
§¢ g1 W o) 5T g oI &1

1/R,=1/Ri+1/Ry+1/Rg
o T UfaRtere & R o
fovaiar (V) T garg aun | =
li+ 1y + 13 BT &1

o I UfoRty 9 B¢ ufe)iy @
ft A giar &1 aeg uikut F gt
e gidT g

H = I?Rt = VIt = (V/R)t
(\TsTe: Sie, J) |

o farega sew: I ST A (S
Teich 3380°C); siew H 3ifehg
ATSEIST & 3 19 9 ) STl &1
« foreg vt Ren ey (3=
ufaRierehdT g oy Tetich); Aufiehe
H ST 8l
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Topic / v Formulas & Key Characteristics (English) T gd =g fasivand (@)

4. Electric Power & P=W/t=V-1=12R=V?2/R P=VI=I?2R=VZR | srfery &t

Commercial Energy Unit « S| Unit of Power: Watt (W) = 1 Volt x 1 Ampere. Sl Am: ate (W) =1V x 1Al

(Frgge femr g @maiRek AF)  « Commercial Unit of Electrical Energy: Kilowatt- o faggd St a1 TR AE:
hour (kWh) =1 'Unit'. fereitare et (kWh) =1 '!Iﬁz'l

+ 1kWh =1000 W x 3600 s = 3.6 x 10% Joules (J).  « 1kWh = 3.6 x 108 551 (J)

NCERT Intext Questions & Complete Solutions

TAHIEARE Tr37Td U Ud |t gt ga

Intext Page 172 & Page 174

[Question - EN] 1. What does an electric circuit mean? 2. Define the unit of current. 3. Calculate the number of
electrons constituting one coulomb of charge.

4. Name a device that helps to maintain a potential difference across a conductor. 5. What is meant by saying
that the potential difference between two points is 1 V? 6. How much energy is given to each coulomb of charge
passing through a 6 V battery?

[%1%1 - HI] 98 172 T& 174 & UTa7d U:

[Answer - EN] 1. A continuous and closed path of an electric current is called an electric circuit.

2. Sl unit of current is Ampere (A): 1 A is constituted by the flow of 1 coulomb of charge per second (1 A =1 C/s).
3.n=Q/e=1C/(1.6 x107'9 C) = 6.25 x 10"® electrons.

4. An electric cell or a battery.

5.1 Volt means 1 Joule of work is done in moving a charge of 1 Coulomb from one point to the other (1V =1 J/C).
6.W=VxQ=6Vx1C=6Joules (6J).

[S¥R - HI] 1. fOggd o1 & 9dd 91 &€ Y &l fagga uRuy wgd &1

2. YR &1 Ak AfaR (A) & (1A =1C/s)l

3.n=Q/e=1/(16 x10719) = 6.25 x 108 gdar

4. Igd I JHYar S| 5. 1 RellH 37T i of S H 1 e hrd fohar sirar g1
6.FMW=VxQ=6Vx1C=69(6J)I

Intext Page 181 & Page 185

[Question - EN] 1. On what factors does the resistance of a conductor depend? 2. Will current flow more easily
through a thick wire or a thin wire? 3. If V becomes half at constant R, what happens to I1? 4. Why are toaster/iron
coils made of alloy? 5. (a) Better conductor: iron or mercury? (b) Best conductor?

6. Three cells of 2V each (6V total) in series with 5 Q, 8 Q, and 12 Q resistors: find ammeter reading and
voltmeter reading across 12 Q.

[%1%1 - HI] g8 181 U 185 & uraTd Us:

[Answer - EN] 1. Length (R « I), cross-sectional area (R « 1/A), nature of material, and temperature.

2. Thick wire, because it has larger cross-sectional area A and hence lower resistance (R « 1/A).

3. By Ohm's Law (I = V/R), current also reduces to half.

4. Alloys have higher resistivity than pure metals and do not oxidise (burn) readily at high temperatures.

5. (a) Iron (lower resistivity 10.0 x 1078 Q m vs mercury 94.0 x 1078 Q m); (b) Silver (p = 1.60 x 1078 Q m).
6.Rg=5+8+12=25Q;V=3x2=6V. Ammeterreading| =6 /25 = 0.24 A. Voltmeter across 12 : V=1 xR =
0.24 x12 =2.88 V.

[S¥R - HI] 1. I1eich &l a1 (1), YR h1e o &5thdl (A), Taref i Uepfd JuT 9 R
2. i AR & Y ¥ varfed ghft arifes STept ufoRiy e g &1 3. oy oft ameft g Swett
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4., Ryyregat i ufaRtechar I=a gl & JuT 3T aTd UR 3T Iu=IH A8l 8IdTl 5. (a) TARA (+itgT), (b) aidY (Silver) |
6.RS=5+8+12=250,V=6V=>EIRTI=6/25=O.24A;1200’<’1%T‘HEIFRV=O.24><12=2.88VI

Intext Page 188, Page 190 & Page 192

[Question - EN] 1. Equivalent resistance in parallel: (a) 1Q and 100, (b) 10,103 Q, 106 Q.

2. Lamp (100 Q), toaster (50 Q), water filter (500 Q) in parallel to 220 V: find R and | of electric iron taking same
current.

3.How toconnect2Q,3Q,6Qtoget(a)4Q, (b)1Q?

4. Highest & lowest Rfrom 4 Q,8 Q,12 Q, 24 Q.

5. Why does heater cord not glow? 6. Heat in transferring 96000 C in 1 h across 50 V. 7. Heat in 20 Q iron taking 5
A for 30 s. 8. Motor takes 5 A from 220 V for 2 h: find Power and Energy.

[1%1 - HI] g8 188, 190 T 192 & UTaTd Us:
[Answer - EN] 1. Slightly less than 1 Q (approx. 0.999 Q) in both cases because parallel equivalent resistance is

smaller than the smallest resistor (1 Q).

2.1/Ry = 1/100 + 1/50 + 1/500 = (5 + 10 + 1)/500 = 16/500 = R, = 500/16 = 31.25 Q. Current | = 220 / (500/16) =
7.04 A.

3. (a) Connect 3 Q and 6 Q in parallel (Rp =2 Q) and then in series with2 Q: R =2 + 2 = 4 Q. (b) Connect all three
in parallel: 1/Rp =12+1/3+1/6=1=>1Q.

4. (a) Highest (Series) = 4 + 8 + 12 + 24 = 48 Q; (b) Lowest (Parallel): 1/Rp =1/4 +1/8 +1/12 +1/24 =12/24 =1/2
>20Q.

5. Cord is made of copper (extremely low resistance) whereas heating element is nichrome alloy (very high
resistance, H = 12Rt).

6.H=VxQ=50V x 96000 C = 4.8 x 10° J (4800 kJ).

7.H = 12Rt = 52 x 20 x 30 = 25 x 600 = 15,000 J (1.5 x 104 J).

8. Power P = VI =220 x 5 =1100 W (1.1kW). Energy E = P x t = 1100 W x (2 x 3600 s) = 7.92 x 10% J (or 2.2
kWh).

[S<R - HI] 1. <=1 fafoat § 1 Q @ dter &)

2. R, = 500/16 = 31.25 Q; &1 | = 220 / 31.25 = 7.04 Al

3.(a) 3Q a6 Q urehd (T = 2 Q) AT ITh T 2 Q &l A0fichA & (2+2 = 4 Q); (b) =1 &t wrsferd 7 (1Q) |

4. fdhaw (Sofichr) = 48 Q; JATH (TThehA) = 2 QI

5. SRt i &t (FT0g gfaRiy) SR 9194 srggd Asrarg (I3 UfaRiey) &1 gidT 8|

6.H =VQ =50 x 96000 = 4.8 x 108 J1 7. H = I?Rt = 25 x 20 x 30 = 1.5 x 104 J1

8. AfR P = 220 x 5 = 1100 W; &aif E = 1.1 kW x 2 h = 2.2 kWh (7.92 x 10° J)|

NCERT Textbook Exercises — Complete Step-by-Step Solutions
TG AT & qft et & Tqut fgwrd gt

Q1

[Question - EN] A piece of wire of resistance R is cut into five equal parts. These parts are then connected in
parallel. If the equivalent resistance is R, then the ratio R/R' is: (a) 1/25 (b) 1/5 (c) 5 (d) 25

[31%1 - HI] ufaRiy R & foeft aR & gehs bl Ui sRTeR 9T | el STIdT 8 3R iR ursfehd 7 TSI ae & 81 3¢ geg ufoRig R g ot
R/R' S1UTd ohT AT RIT 87

[Answer - EN] Answer: (d) 25.
Each part has resistance R/5. Connected in parallel: 1/R' = 5/(R/5) = 25/R = R/ R' = 25.

[S¥R - HI] S<R: (d) 251 (W 9T o1 ufaRier = R/5; i< ot arsfehd & Siisa )R R' = R/25 = R/R' = 25)1
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Q2
[Question - EN] Which of the following terms does not represent electrical power in a circuit? (a) I2R (b) IR2 (c)
VI (d) V2/R
[sr%1 - HI] R=fafa § @ ai-a1 ue fRigd oRouy & fgd afer &t Aefa 78 #=ar? (a) 12R (b) IR? (c) VI (d) V2/R
[Answer - EN] Answer: (b) IR2,

[S<R - HI] S<=: (b) IR?|

Q3
[Question - EN] An electric bulb is rated 220 V and 100 W. When it is operated on 110 V, the power consumed
will be: (a) 100 W (b) 75 W (c) 50 W (d) 25 W
[51%1 - HI] foneft Rega seat a1 SrgAdier 220 V; 100 W g1 5191 59 110 V TR HaTerd d & a9 39 g1 SUa L1fert fhat gieit 872
[Answer - EN] Answer: (d) 25 W.
Resistance of bulb R = V2/P = 2202/100 = 484 Q. At V' = 110 V, Power P' = (V')?/R = 110%/484 =100 / 4 = 25 W.

[S¥R - HI] 3¥: (d) 25 W1 (f% P o« V2, dicear aneft ekt wR ufeRy Te-=iterrg 100/4 = 25 W gt sigehh) |

Q4

[Question - EN] Two conducting wires of the same material and of equal lengths and equal diameters are first
connected in series and then parallel across the same potential difference. The ratio of heat produced in series
and parallel combinations would be: (a) 1:2 (b) 2:1 (c) 1:4 (d) 4:1
[31%1 - HI] & 97cTen aR Sk uare, | gt & 96 ¢, fonedt fagga aRuy 7 ugat sivfienm & SR fhe arsferdt & o9 fasaior &
across 9ISId fohy ST &1 SofiehA a1 UTfehd ST # Icd= SHSATSHT Al ST a1 RIT?
[Answer - EN] Answer: (c) 1:4.
Let each wire have resistance R. Rg = 2R and R, = R/2. For same V and t, H = (V2/R)t = Hg / Hp =Ry /Rs = (R/2) /
(2R) =1/ 4 (1:4).

[S¥R - HI] 3% (c) 1:41 (Rg = 2R dUTR,, = R/2; ¥ V FHfUH« 1R = Hs/Hp = Rp/Rs = (R/2)/(2R) = 1:4)1

Q5
[Question - EN] How is a voltmeter connected in the circuit to measure the potential difference between two
points?
[w1%1 - HI] foreht faega uRuy # &t figeii & e favaiar A= & g aieester ot forg yaR TaifSia forar sar 8?2
[Answer - EN] A voltmeter is always connected in parallel (arfsh#) across the two points between which the
potential difference is to be measured.

[S¥R - HI] dieeier ot 3 &t feigsit & g ada ursfsha (Parallel) # aifSrd foham i g1

Q6

[Question - EN] A copper wire has diameter 0.5 mm and resistivity of 1.6 x 10™8 Q m. What will be the length of
this wire to make its resistance 10 Q? How much does the resistance change if the diameter is doubled?

[5rs1 - HI] freft afa & arR &1 @@ 0.5 mm a1 ufiRgerdr 1.6 x 1078 Q m 2110 Q ufeRiy a1 ufderes a9 & fag fhe ofd aR <l
JTEGehdT IT? fE 3TF QN[ 9 T dR o af Ufaiy # T SR STgm?

[Answer - EN] Radius r = d/2 = 0.25 mm = 2.5 x 10™% m. Area A = r? = 314 x (2.5 x 10742 = 1.9625 x 10~/ m2.
Length1=R-A/p=(10 x 1.9625 x 1077) / (1.6 x 1078) = 122.7 m.
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Since R « 1/d2, if diameter is doubled (2d), the new resistance becomes one-fourth (1/4 times = 2.5 Q) of its
original value.

[SeR - HI] B=arr = 0.25 mm = 2.5 x 10”4 m; &5thet A = rr? = 1.963 x 107/ m?|
Fag1=RA/p=(10x1.963 x 1077) / (1.6 x 1078) = 122.7 m|
ek R o« 1/d?, 019 ST e WR ufeRtey Ger-trs (1/4 1 arufq 2.5 Q) 38 Se|

Q7 & Q8
[Question - EN] Q7. For data | (A) = [0.5, 1.0, 2.0, 3.0, 4.0] and V (V) = [1.6, 3.4, 6.7,10.2, 13.2], calculate

resistance from V-l graph.
Q8. When a 12 V battery is connected across an unknown resistor, there is a current of 2.5 mA in the circuit. Find

the resistance.
[orer - HI] w2t 7: Ru e V 3R | & a1 & ufaty & o hifsl
Ut 8: 12 V e} &t 3rFTd ufaRiere I Siiga W 2.5 mA aRT a4t g1 ufakiy 71 hifsigl
[Answer - EN] Ans 7: The V-I graph is a straight line. Slope R = AV /Al = (13.2-1.6) / (4.0-0.5) =116 /3.5 =
3.31Q (or average V/I = 3.33 Q).
Ans8:V =12V, 1=25mA=25x10"3A.
R=V/1=12/(25x1073) = 4800 Q = 4.8 kQ.

[GR-HIISWR7Z: T HiaR = AV / Al = (13.2 - 1.6) / (4.0 - 0.5) ~ 3.33 Q|
IW8:R=V/1=12/(2.5 % 10_3) = 4800 Q = 4.8 kQI

Q9 & Q10
[Question - EN] Q9. A battery of 9 V is connected in series with resistors of 0.2 Q, 0.3 Q, 0.4 Q, 0.5 Q and 12 Q.
How much current would flow through the 12 Q resistor?
Q10. How many 176 Q resistors (in parallel) are required to carry 5 A on a 220 V line?
[O-HIusr9: 9 VA ded &1 0.2 Q, 0.3Q,0.40Q, 0.5 Qaur12 Q & gy Avfiehy & SiigH )R 12 Q T fohasT ury sgifi?
U2110: 220 V A8 R 5 A ¢RT UaTfed hed & g 176 Q & fohawt ufaRieres argfeny & e gii?
[Answer - EN] Ans 9: R, = 0.2 + 0.3 + 0.4 + 0.5 + 12 = 13.4 Q. Same current flows through all resistors in series: |
=V/Rs=9/13.4=0.67 A.
Ans 10: Required equivalent resistance R, = V /1=220/5 =44 Q. For n identical resistors in parallel, Rp =R /n
= n =176/ 44 = 4 resistors.
[S¥R - HI] 39k 9: g UfdRig R = 13.4 Q; SvfichA # e9H &1 = 9/ 13.4 = 0.67 Al
IR 10: 379 Uiy R, = 220/5 = 44 Q; 31d: UioRIerhi i T n = 176 / 44 = 4 ufadieeh

Q11& Q12
[Question - EN] Q11. Show how you would connect three resistors, each of resistance 6 Q, so that the

combination has a resistance of (i) 9 Q, (ii) 4 Q.
Q12. Several electric bulbs rated 10 W, 220 V are connected in parallel across a 220 V line with maximum

allowable current 5 A. How many lamps can be connected?
[1%1 - HI] 921 11: 6 Q & i ufcRteen! &l fond uerR 1S foh e wfeite (i) 9 Q, (i) 4 Q 812
u2112: 220 V, 10 W & fohaq Sier 220 V @13 (31fehdd 9R1 5 A) TR U1efehd & SIS ST Uehd 67

[Answer - EN] Ans 11: (i) Connect two 6 Q resistors in parallel (Rp = 6/2 = 3 Q) and connect the third 6 Q resistor

in series with this parallel pairr R=3 + 6 =9 Q.
(ii) Connect two 6 Q resistors in series (Rg = 6 + 6 = 12 Q) and connect the third 6 Q resistor in parallel with this

series combination: R = (12 x 6)/(12 + 6) = 72/18 = 4 Q.
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Ans 12: Maximum power allowed P, = V X | = 220 x 5 = 1100 W. Since each bulb consumes 10 W, number of
bulbs n = 1100 /10 = 110 bulbs.
[S¥R - HI] 3=k 11: (i) & 6 Q UfaRiechl ot arsfehd & (qod = 3 Q) AU AR 6 Q &t AuficrA A 1S (3 + 6 = 9 Q)1 (i) & 6 Q @t

Fofiehm & (12 Q) qAT AR 6 Q) ! 59 T UTiehd & s (4 Q) |
IR 12: T 1A AfRT = 220 x 5 = 1100 W; 31d: Sesil dl T=@m n = 1100 / 10 = 110 |

Q13 & Q14
[Question - EN] Q13. A hot plate of an electric oven connected to a 220 V line has two resistance coils A and B,
each of 24 Q, used (i) separately, (ii) in series, or (iii) in parallel. Find the currents.
Q14. Compare the power used in the 2 Q resistor in: (i) a 6 V battery in series with 1 Q and 2 Q resistors, and (ii) a
4V battery in parallel with 12 Q and 2 Q resistors.
[1%1 - HI] w21 13: 220 V A187 ¥ S[st 9E hl &l Ssferal A JuT B (Uddh 24 Q) ST 3fchet, S0flchd |, IT U1fehd | IUTNT <hl ST & ot
YRIY 71 ISy
ug 14: a1 aRudt 7 2 Q ufeRtyes gRT Iuer ferdl &t o1 SISy |
[Answer - EN] Ans 13: (i) Separately (R =24 Q): 1 =220/ 24 = 917 A (approx. 9.2 A).
(i) In Series (Rg = 24 + 24 = 48 Q): 1 = 220 / 48 = 4.58 A (approx. 4.6 A).
(iii) In Parallel (Rp =24/2=12Q):1=220/12 =18.33 A (approx.18.3 A).
Ans 14: (i) Series: Rg=1+2=3Q,s01=6/3=2A. Powerin 2 Qresistor: P; = I’R=22x 2 = 8W.
(i) Parallel: Voltage across 2 Q resistor is V = 4 V. Power in 2 Q resistor: P, = VZ/R=4%2]2=8W.
Both circuits consume the exact same power (8 W; Ratio = 1:1).
[S¥R - HI] I=R 13: (i) Yeh &4 &: | = 220/24 = 9.2 A; (ii) 2vfishd #: | = 220/48 = 4.6 A; (iii) ursfshd #: | = 220/12 = 18.3
Al
IR 14: () Fofichm: | = 6/(1+2) = 2 A = Py = 12R = 4 x 2 = 8 W1 (ii) Trsfera: P, = V2/R = 42/2 = 8 W1 gl & sifey T
(8 W) 8l

Q15, Q16 & Q17
[Question - EN] Q15. Two lamps (100 W at 220 V and 60 W at 220 V) are in parallel across 220 V. Find total
current.
Q16. Which uses more energy: a 250 W TV set in 1 hr, or a 1200 W toaster in 10 minutes?
Q17. An electric heater of resistance 44 Q draws 5 A from the service mains for 2 hours. Calculate the rate at
which heat is developed in the heater.
[s21 - HI] 9121 15: 100 W 3R 60 W & & «fq 220 V TR UIehA # I8 §; el URT AT hiforg | U181 16: fohas ifdes Jotf Susa gidt
80250 W &t (1 er) a1 1200 W aex (10 @) ? w1 17: 44 Q 1 glex 5 A R oidT §; IH°AT i X 71 hifSl
[Answer - EN] Ans 15: Total Power P = P, + P, =100 + 60 = 160 W. Total Current =P /V =160/220=8/11=
0.73A.
Ans 16: Energy used by TV = 250 W x 1 h = 250 Wh (9 x 10° J). Energy used by toaster = 1200 W x (10/60) h =
200 Wh (7.2 x 10° J). Thus, the 250 W TV set in 1 hour uses more energy.
Ans 17: Rate at which heat is developed = Electric Power P = 12R = 52 x 44 = 25 x 44 = 1100 W (1100 J/s).

[S¥R - HI] 3= 15: T AfRI P = 100 + 60 = 160 W = &RT| = P/V = 160/220 = 0.73 A|

IR 16: &t hl St = 250 x 1 = 250 Wh; ez &l &1t = 1200 x (10/60) = 200 Whi 31d: 250 W &1 &t e siferes ol
IUET T g

IR 17: ST I 81 i &2 (AfRT) P = 12R = 25 x 44 = 1100 W (1100 J/s) |
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Q18

[Question - EN] Explain the following: (a) Why is tungsten used almost exclusively for filament of electric lamps?
(b) Why are conductors of heating devices made of an alloy rather than a pure metal? (c) Why is series
arrangement not used for domestic circuits? (d) How does resistance of a wire vary with its area of cross-
section? (e) Why are copper and aluminium wires usually employed for electricity transmission?

[w1%1 - HI] fF=fofad o e fifSig: (a) acst & dgsit & e o gt IuahT ot fohar Sirar 82 (b) arg= gfaaa & fAsreng o Iuahr
T foram STTaT 82 (c) a’eg uRuet & Siofichs et IuaT 9t w181 foRaT STTaT? (d) R et UfoRie SIueel ahie & &ithel & A1 hd gRafdd
g1 82 (e) fagd derur & foig iR qun Yqfafad & IRt a1 IuahT &t fovar Sirar 82

[Answer - EN] (a) Tungsten has a very high resistivity and an extremely high melting point (3380°C), so it
becomes white-hot and emits light without melting.

(b) Alloys have much higher resistivity than pure metals and do not oxidise (burn) readily at high temperatures.
(c) In series: (i) if one appliance stops working, the entire circuit breaks; (ii) appliances cannot be operated
independently with separate switches; (iii) voltage gets divided and total resistance becomes too high.

(d) Resistance varies inversely with the area of cross-section (R« 1/ A).

(e) Copper and aluminium have very low electrical resistivity (are excellent conductors), so power loss as heat
during transmission is minimal.

[SR - HI] (a) &Te &l TTeTieh 31d S (3380°C) giaT &, safeie Tg famr fiaet fd-aw ek Uahier a1 g1

(b) fAsrengai &t ufaRierehar g argst & Sifdeh gt § 3R I=a 1Y WR SenT &g (IU=TH) 8! gidTl

(c) =ufiehA H Qoh IURRUT TR g1 R I IRUY &g gt A1l & SR Fft Igehvn et T8 dieear (220 V) &l et uret
(d) vfoRY Sy FIe & Sl & ehATIUTA! (R « 1/A) BT 81

() SIwR a1 IATFas & ufcRiehar sgd @d gid! 8, ad faegd d=ror  S1 & U § Soif el &g G7aH gidl 5
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