ACHIEVERS FOUNDATION

Electricity

C Fastrack Revision )

Electric Charge: It isthe property of matter due to which it
produces and experience electrical and magnetic effects.
There exist two types of charges in nature-(i) Positive
charge and (ii) Negative charge. Like charges repel each
other and unllke charges attract each other. Sl unit of
charge Is coulomb (C).

Electric charge (Q) = ne,

where,

n=number of electrons and

e=charge an one electron (= 1.6 x 1077 Q)
Coulomb: One coulomb is defined as the amount of charge
which repels an equal and similar charge with a force of
9 x 10° N when placed In vacuum at a distance of 1 metre
from It.
Conductor: It is a substance which allows passage of
electric charges through It easily. It offers very low
resistance to the flow of current. e.g., copper, silvey,
aluminium, etc.

Insulator: It is a substance that has finitely high re nc
and does not allow electric current to Flow thro %g.,
rubber, glass, plastic, ebonite, etc. @,
Electric Current: It is defined as the rate

charge through any section of a conductar.

Charge (Q) _

electric

> Ammater: It Is a device
drcuit. It is always conneete
» Voltmeter: It Is d

difference. It

» One Volt: When one joule work Is done to move a unit
charge from one point to another, then the potentlal
difference between two polnts is ane volt.

v__1Joule 1V

1
~Tcoulomb ° “1c

to measure current in a
n serles in a circuit.

used to measure potentlal
connected in parallel to the

measured.

is¢al
component agrai&:ich the potential difference is to be

THis law states that the current passing
onductor is directly proportional to the
IFference across Its ends, provided the physical
like temperature, density, etc. remalns

Va [
V=R

where, Ris the constant, called resistance of the conductor.

MNEMONICS
Concept : Ohm's law
Mnemonics: Vampires Are Rare
Interpretation: Voltage = Ampere x Resistance

Electriccurrent (/) =———

Time (t) e Qeng)

The Slunit of electric curre re (A). Electriccurrent
is a scalar quantity. It is red’by an instrument called
ammeter. Q

One Ampere: Whe oUttmb of charge Flows through a
conductor in 1 sec%en current passing through the

conductor Is 1ampere.

» Resistance: The resistance of a conductor is the ratio
of the potentlal difference (p.d.) across Its ends and the
current fFlowing through It. It Is a scalar quantity. Sl unit of
resistance is ohm (0).

Potential difference (V)
Current (/)

Resistance (R)=

The Ffactors on which the resistance of a conductor

: _lcoulomb 1C
aMmpere = second s
Electric Circuit: It is a continuous and closed path along
which electric current Flows.
Electric Fleld: It Is the reglon around a charged body (i)

within which its Influence can be experienced.

Electrostatic Potential: It is the amount of work done in
bringing a unit positive charge from Infinity to that point.
Its unlt Is volt.

Electric Potential Difference: It is the amount of wark
done in bringing a unit positive charge from one point to
another. Sl unit of potentlal difference Is volt (V).

Potential difference =m or V=%

(iin)
Charge

depends are:
(i) The resistance of a conductor (R)

is directly
proportional to its length (/).

iLe., Ru |

The resistance of a conductor (R) is inversely
proportional to its area of cross-section (A).

iLe., Ru 1/A
On comblning, we get

Ra (/A
or Rap ({/A)
or p=RA/!

where, p is called the electrical resistivity of the
material of the conductor. Its Sl unit is Qm.

The resistance of conductor also depends on the
nature of its material.



Ohm: It is the S| unit of resistance. A conductor has a
resistance of one ohm if the potential difference across
the two ends of a conductor Is 1V and the current through
itis 1A.

1volt v
arieme=

Tahm t:1amp.='.rf.' 1A

Resistances in Serles: When two or more reslstances
are joined end-to-end so that the same current flows
through each of them, it is called a series combination of
resistances.
Here, the total resistance is equal to the sum of the
indlvidual resistances.

Rs= Ry + Ry + Ry +...
Resistances in Parallel: When two or more resistances
are connected between two common polnts such that the
same potential difference is applied across each of them,
it is called a parallel combination of resistances.
Here, the reciprocal of their combined resistance Is equal
to the sum of the reciprocals of the individual resistances.

» Joule's Law of Heating: It states that the heat produced
in a conductor Is directly proportional to:

» For commerclal sgale,

(i) the square of the current '/’ through it,
(1) its resistance 'R' and
(iii) the time 't', Far which current is passed.
It can be expressed as

2
H=1*Rtjoule v 1 cal or He= Vitjoule L
4.18 4.18

Electric Power: It Is the rate at which electric energy is

consumed by an appliance In an electric circuit.
P=W/r=WVi=1?R= VR

Watt: It is the Sl unit of power. The power of an appliance

is 1 watt if one ampere of current fFlows through it on

applying a potential difference of 1 volt across its ends.

1 watt = m: 1volt x Tampere
1secon
or 1TW=1Js"=1

Kilowatt Hour: It Is the com
One kilowatt hour is the
appllance of 1000 wat

1 kilowait ho
yPx t

where, power s | att and time Is in hours.

A
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’@ Multiple choice Questions N

QL1 Match the quantities given in Column (A) W'Qt;éir)

SI unit given in Column (B): A

Column (A) CBK{W f
A Electric potential 1. M
difference @
B. Resistivity ,‘x olt
C  Reslstance XV Coulomb
D. Electric charge(\ X 4. Ohm-metre
ABCD wu™ASBCD
a2 1 4 3 E "b.3 2 4 1
c3d 4 1 2 d2 4 1 3

Q2. For verifying Ohm's law, we design an electric
circuit diagram in which we show the arrangement
of different circuit components. We find that with
respect to the resistor, the: (CBSE2023)
a. ammeter is connected in parallel and the voltmeter
In series.

b. ammeter Is connected In serles and the voltmeter
In parallel

c ammeter and voltmeter are both connected In
series.

d. ammeter and voltmeter are both connected in
parallel

Q3. According to Ohm's law, the ends of a metallic wire
is directly proportional to current, provided its
«ueeenes F€MAINS constant.

a. area b. volume

c length d. temperature

d and length [ as shown in figure. A decrease in the
resistance of the wire would be produced by an
Increase In the: (CBSESQP 2022-23)

@ Plastic insulation surrounds a wire having diameter

Maelal core

f
0

Plaslic Insulation

a. length [ of the wire

b. diameter d of the wire

c. temperature of the wire

d. thickness of the plastic insulation

Q5. A complete circuit is left on for several minutes,
causing the connecting copper wire to become
hot. As the temperature of the wire increases, the
electrical resistance of the wire: (CBSESQP2022-23)
a. decreases
b. remains the same
c. increases
d. increases for some time and then decreases

Q6. A cylindrical conductor of length ' and uniform
area of cross-section A has resistance R. Another
conductor of length 2.5 [ and resistance 0.5 R of
the same material has area of cross-section:

(CBSE 2020)
a. 5A d. (1/5) A

b.25A . 05A



Q7. A student plots V-/ graphs for three samples of  Q14. The resistance of a resistor is reduced to hal
nichrome wire with resistances Ry, R; and Rs. its initial value. In doing so, if other parameter
Choose from the following statement that holds the circuit remain unchanged, the heating effects
true for this graph: (CBSE 2020) in the resistor will become: (CBSE 2020, 23)

a. two times b. half

Ra c. one-fourth d. four times

Ry Q15. In a resistive circuit, if the current [s increased to
t two times, the percentage change in the amount of
I heat dissipated in the circuit would be: (c8SE2023)
a. 400% b. 300%
c. 200% d. 100%

Q16. In the following circuits, heat produced in the

V—
resistor or combination of resistors connected to a
aR=R=Ry b. Ry > Ry > Ry 12 V battery will be: (NCERT EXEMPLAR)
[.RJ“}HE>R1 d.R2>R|>Ra 20 20

Q8. When a 4V battery is connected across an unknown
resistor there is a current of 100 mA in the circuit.
The value of the resistance of the resistor is:
a. 40 b.40Q c 4000 d 04Q

Q9. Two LED bulbs of 12 W and 6 W are connected in
series. If the current through 12 W bulb is 0.06 A
the current through 6 W bulb will be:
a 004 A b. 006 A
c. 008A d 012 A

Q10. The maximum resistance which can be made using
four resistors each of resistance (1/2) Q is: a O

(iii)
CBSE2
Ea3E a same In all the cases b. minimum In case (1)
a 20 b. 102 c 250 d B
c. maximum In case (ll) d. maximum In case (i)

QL Three resistances of 2, 3 and 5 Q L 4y =y ed Q17. At the time of short circuit, the electric current in
in parallel to a 10 V battery of negligi ernal the circuit:

resistance. The potential differen the 3 Q a. vary continuously  b. does not change

sistance will be: ; y :
teslitance il b ¢ reduces substantially d. increases heavily

a2V bW e B d. 10V
S . % T —— Q18. Abulbisrated as 270V, 0.5 A. Its power is:
Q= r:sics‘:;tfn;i::l'lf".t égﬂ rough the 2125W b 100W c 60W d 135 W

Q19. An electric kettle consumes 1 kW of electric power
when operated at 220 V. A fuse wire of ...............
rating must be used for it.

alA b.2A c. 5A d 4A

Q 20. Unit of electric power may also be expressed as:
a. volt-ampere b. kilowatt-hour
c. watt-second d. joule-second

) Assertion & Reason Type Questions N

a 12 A b.06A c 02A d 20A Directions (Q. Nos. 21-28): Each of the following questions
Q18. In an electrical circuit three incandescent bulbs €07sists of two statements, one is Assertion (A) and the other

A, B and C of rating 40 W, 60 W and 100 W /s Reason (R). Give answer:

respectively are connected in parallel to an electric a. Both Asserpon (A) and Reason (R) are true ?”d
source. Which of the following is likely to happen Reason (R) is the correct explanation of Assertion
regarding their brightness? (NCERT EXEMPLAR) (A)

. . b. Both Assertion (A) and Reason (R) are true but
a. Brightness of all the bulbs viill be the same :

Reason (R) is not the correct explanation of

b. Brightness of bulb A will be the maximum Assertion (A).
c. Brightness of bulb 8 will be more than that of A c. Assertlon (A) Is true but Reason (R) Is false.
d. Brightness of bulb C will be less than that of B d. Assertion (A) Is false but Reason (R) is true.



Q2L Assertion (A): If a graph Is plotted between the
potential difference and the current flowing, the
graph is a stralght line passing through the origin.
Reason (R): The current Is directly proportional to
the potential difference.

Q 22. Assertion (A): When the length of a wire is doubled,
then its resistance also gets doubled.

Reason (R): The resistance of a wire is directly
proportional to its length.

Q23. Assertion (A): Alloys are commonly used in
electrical heating devices like electric iron and
heater.

Reason (R): Resistivity of an alloy is generally
higher than that of its constituent metals but
the alloys have low melting points than their
constituent metals. (CBSE 2020)

Q 24. Assertion (A): If p, and p; be the resistivity of the
materials of two resistors of resistances R, and R;
respectively and Ry > R;.

Reason (R): The resistance R= p%: py > Py

if Ry > R,.

Answers

AB COD
12 4 1 3

2. (b) Ammeter is cannected in series and the

voltmeter In parallel
(d) temperature %{

3.(d)
4, (b) dlameter d of the wire
5. ()
6. (a)
length of first conductar,
Area of first conduct
and resistance of first cOpductor = R

(c) increases
Novs, length of a:other conductor = 2.5 |

(a) 5 A
and resistance of conductor =05 R

Given,
25(
AF il 2
p(oan]

=px5x(%}

Thus, A" = 5A

7.(d) R; >Ry >Ry
B.(b) 400
Glven that.
Vw4 Volt
|=100 mA=100x 102 A

Q 25. Assertion (A): At high temperatures, metal wire
have a greater chance of shart circuiting.
Reason (R): Both resistance and resistivity of a
material vary with temperature. (CBSE 2020)

Q26. Assertion (A):Inachainaf bulbs,50 bulbs are Jolned
in series. One bulb is removed now and circuit is
campleted again. If the remaining 49 bulbs are
agaln connected in series across the same supply,
then light gets decreased in the room.
Reason (R): Net resistance of 49 bulbs will be less
than 50 bulbs.

Q27. Assertion (A): The 200 W bulbs glows with more
brightness than 100 W bulbs.

Reason (R): A 100 W bulb more resistance than
a 200 W bulb.

Q 28. Assertion (A): Rekis@ of 50 W bulb is greater

inversely

than that of 1
Reason (R} ReSistance of bulb is
prc:por@[ o fated powaer.

&omwmon) ERR(DR ]

Most of the students forget to convert 'mA'into A which
leads to wrong answer.

9. (b) 0.06A
In series combination. current Is same In every
part of the circuit.
10.(3) 2Q
To get maximum reslistance, connect all four
resistor In serles combination,
Equivalent resistance, R= R+ R; + R3 + R,
0oy g T ]

.—_E-I-—2~+'i-+'i-: 2Q

TiP
Students must remember that combining resistances
in parallel reduces equivalent resistance whereas
combining resistance in series increases equivalent
resistance.

1. (d) 10V
The potentlal difference across 302 resistance
vl be equal ta the potentlal difference of 10 V.

TiP:
In parallel combination of resistors, the potential
difference across each resistor Is same and equal to the
total potential difference.




12. (b) 06 A
In paralleL potential difference across each resistor
will remain same. So. current through 10 Q2 resistor

V 6
!DEDEMDEA

13. (c) Brightness of bulb B will be mare than that of A.

TiP:

Bulbs would glow accaording to their wattage.

14. (a) two times
15. (b) 300%

According to Joule's law of heating,
Ho PRt

When current is increased to two times.
H = (2))?Rt = 4FRt

]

96 change in heat dissipated ={ ]XIOCI

41°Rt—I*Rt
=X

i 100
i
I?Rt
= 300%
16. (d) Maximum in case (iii)
17. (d) increases heavily
18. (d) 135 W
Power = V=270 x05=135 W
19.(c) 5A

20. (a) volt-ampere

21. (a) Bath Assertion (A) and Re
Reason (R) is the carre
(A).

22. (a) Bath Assertian a
and Reason (R) Is)
Assertlon (

23. (c) The element(of electric iron and heater are made
up of alloys having high melting point.

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

24. (c) p is the characteristic of the material of
reslstors. It does not depend on the length and
cross-sectional  area  of  resistors.  But
Resistance (R) depends an the length and the
cross-sectional area of the resistor.

So. Ry may be greater than R; even when p; < p;.

25. (b) Bath Assertion (A) and Reason (R) are true but
Reasan (R) Is not the correct explanation of
Assertion (A).

26. (d) When ane bulb is removed. the resistance is
decreased. hence current flowing through each
bulb is increased.

As. H= |, hence Ught get Increased In the room.

5

are true and
tion of Assertion

Reason (R) are true
e correct explanation af

Q .
&3 °

e e R
P P
ie. higher is the wattage of a bulb, lesser is the
resistance and so it will glow bright.
28. (b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of

Assertion (A).

7/ Case St“dv Based Questions AV)
Case Study 1

Ohm's law gives a relationship between current
and potential difference. According to this law,
at conslanl temperatyre, the current ﬂowing
through a conductgg issdirectly proportional to

across its ends. The ratio

the potential di
of potential d&d ¢ applied between the ends
or

27. (b)

of a cond the current flowing through it
is a consglant quantity called resistance.

Th ing graph is obtained by a researcher
ing an experiment to study Ohm'’s law.

-V graph for four conductors A, B, C and D
having resistances R, Ry, Re and Ry respectively

are shown in the graph.

V>

Read the above passage carefully and give the
answer of the following questions:

QL If all the conductors are of same length and same
material, which is the thickest?
ac b. D c A d B

Q2. If all the conductors are of same thickness and of
same material, which is the longest?
a B b. C c A d D

Q3. Which one of the following relations Is true for
these conductars?

a. Ry>FRa>FRe> Ry
b. Ra= Rg<Re < Rp
C Ry<Ryg<R-<Ry
d Ra=Rg=Re=FRo

Q4. If conductors A and B are connected in series and
I-V graph is plotted for the combination, its slope
would be:

a. more than that of A
b. between A and B

¢. more than that of D
d. less than that of A



Q5.

If conductors Cand D are connected in parallel and
I-V graph is plotted for the combination, its slope
would be:

a. between Cand D
b. lesser than that of A
c mare than that of D
d. betvreen Band C

1
2
3.
4.
5

'] Answers '| .
(b) D

(c) A

(a) Ra>Rp> Re> Ry
(d) less than that of A
(

¢) more than that of D

Case Study 2

Vinita and Ahmed demonstrated a circuit that
operates the two headlights and the two sidelights
of a car, in their school exhibition.

—~__*1
.—..
- 2
3
VY 40 40 12
R —
Based on their demonsirated circuir, a il

QL

Qe

Q3.

following questions:

State what happens when switch

h&%{ctcd to

(i) Position 2 (i @pn 3
Find the potential differépc oss each lamp
when lit.

Calculate the curren

(i) Ineach 12 Q ?hen lit.

(ii) In each 4 Q lamp when lit.
Or

Show, with calculations, which type of lamp, 4.0 Q
or 12 Q, has the higher power.  (CBSESQP2023-24)

[ Racaiave |
| Answers | v
(i) Only 12 ©2 lamps will light up.

(i) Only 4 © lamps will light up.

12 V for both sets of lamps as all of them are In
parallel

. (i) Voltage across bath 12 Q lamps =12 V.

Uslng Ohm's law. V = IR
- f =---_~—-:]A

(i) Voltage across both 4 Q lamps =12 V.
Using Ohm's law, Vw IR

Or
All lamps are In parallel and hence same V for all
lamps.

Using. P= /R
ForAQLamps.PnlzzlszGW
For 12 Q) lamps, P= 12’;12 2w

Hence. 4 ( lamps will have higher power.

Case Study 3

S

Q2

When an electric current passes through a
conductor (like a high “esistance wire) the
conductor becomes. o er some Lime and
produces heat. called heating effect
of electric cu joule heating or ohmic
heating or re cating. The heating effect

of elec[ricW [ is widely used in our day-

to-day Aifg. \The electric laundry iron, electric
< @ tric bulb, fuse and electric heater are

the familiar devices based on Joule's

d the above passage carefully and give rthe
answer of the following questions:

Write the mathematical expression for Joule's law of
heating.

The following table gives the resistivity of three
samples:

Sample A B E

Resistivity

16x10%0m|5.2x10%am{1I00x10° QOm

Q3.
Q4.

Q5.

Which of them is suitable for heating elements of
electrical appliances and why?

Why does the cord of an electric heater not glow
while the heating element does?

State a difference between the wire used in the
element of an electric heater and in a fuse wire.
Tungsten is used almost exclusively for filaments
of electric bulb. List two reasons.

'| Answers '; .
The mathematical expresslon for Joule's law of
heating Is:

Heat generated, H = I?Rt

where [Is the amount of current flowing through the
conductor. R is the resistance of conductor and tis
the time far which the current has flown.

The resistivity of sample C is maximum so it is
sultable for making heating elements of electrical
appliances.

The cord of an electric heater is made up of
copper with very low resistance whereas heating
elements are made up of alloys which have very



high resistance. So. when current flows through the
heating element it becomes too hot and glows red
due to heating effect of current.

4. The wire used in element of electric heater has high
resistance and high melting point whereas a fuse
wire has low resistance and low melting point.

5. Tungsten Is used for making filaments of electric
bulb because aof the following reasaons:

() It has very high melting polnt
(1) 1t has high resistivity

Case Study 4

Study the following electric circuit in which the
resistors are arranged in three arms A, B and C:
i B

50 100 150

AAA A A A A AR
YYYY YWYV Y — VYV Y

A
+ {nY >

662 160 200

AAA AN AN — AR
YVVY VY VVVY

100 200 300

< C >

@

Study the above electric circuit carefully and give
the answer of the following questions:

QL Find the equivalent resistance of arm C.
Q2. Calculate the equivalent resistance of the @lel
combination of the arms B and C.
Q3. (i) Determine the current that flo ‘bgh the
ammeter. Qh)

Or q
(ii) Determine the current that flows in the ammeter
when the arm B ls w tﬁr\v from the clrcuit.
(CBSE 2022 Tarm-2)

A ers
1 Inarm C.10 Q. ZZQ and 30 Q are In series.

Thus, the equivalent resistance.
R-=10+20+30=600

2. From the given clrcult, the equivalent reslstance of
parallel comblnation of arm B and C

1 1 1

—_— +
Rge (5+10+15) (10+20+30)

|

= —t —

30 60
b ] A
Ry 60 60

60
Rgc=3 =200

QO

3. (I) From the glven drcuit, the equivalent reslsta
of arm A (R4) Is comblined In serles with Age
. Tatal resistance of the circuit R = Ry + Rpr
=(5+15+20)+ 20
=40 +20=60Q
Thus. the current flowing through ammeter,

V6

.1
R 60

=l =01A
10

or
(if) When the arm B Is withdrawn from the clrcuit.
the equivalent resistance,

R=(5+15420.+ (10 + 20 + 30)
;40@ 100

/6 _no6A

. Curren
& 100
Case Study:&
Conpstdgrihe following electrical circuit diagram

\ nine identical resistors of 3 €2 each are
cted as shown. The reading of the ammeter
is | ampere.
A7 +
W o)
- 30
V7 30
1 30 ¥

T o
Srudy the above elecrrical circuit carefully and
give the answer of the following questions:

QL What is the relationship between the readings of
Ay and As? Glve reasons for your answer.
Q2. What is the relationship between the readings of

A;and A;?
Q 3. Determine the reading of the voltmeter V.
Or
Find the total resistance of the circuit. (cB8SE2023)
[ T—
Answers
1. Reading of A, = Reading of A; because they are
connected In series. /\Tx\
2. Reading of A; < Reading of Ay —
1 1
or %=3/20=15Q 30

VT:!R‘,{,=1><§=1.5V



Or
30
111
]Rl =— 0 — _=_=‘|
TeTSEEET LN
or Ryg=10 w
Similarly, Vi, =a st sty lad

w33 3 3 3

or R" =%Q =0750Q
Total resistance = R’ gq+ R'qq + R
=15Q+10+0750Q
=325

-€) Very Short Answer Tupe Questions N

Q1L Name and define the Sl unit of current. (CB5E2019)
Ans. The Sl unit of current is ampere (A).
One ampere is defined as the flow of one coulomb
of charge per second. Le. TA=1(/1s.
Q2. When is the potential difference between two
points in a current carrying conductor said to be
1 volt? (CBSE2020)
Ans. When one joule viork is done to move a unit charge
from one polnt to another, then the patentlal
difference between tvio polnts Is sald to be one volt

Tjoule 1V=£

f S —
Tvolt 1coulomb 1C

Q 8. Define the term electrical reslistivity of a material.
Ans. We know that.

Reslstivity, pw ,q“:;

If A=1(=1then p =R Le. reslstivity of a materlal is
the resistance of a canductor of this material whose
length and area of cross-section both are unity.

Q9. Three V-I graphs are drawn Individually for two
resistors and their series combination. Out of A, B,
and C which one represents the graph for series
combination of the other two. Give reason.

4

Ans. More slopeywaf raph means more resistance.
Slope of C%Ma)dmum. hence its reslstance Is

maxl

. C represents the graph for serles

of A and B.
parallel arrangement used in domestic
(NCERT EXEMPLAR)
allel arrangement s used In domestic wiring so

Q10.

0 as to provide the same potentlal difference across
Q3. Write the function of voltmeter In an electrlQ each electrical appllance. Moreover if fault or short
)

circuit. (CBSE2019
Ans. The function of voltmeter Is to measure the pat
difference across two points in a circuit.

Q4. Should the resistance of a voltmeter/be Tgw or

high? Give reason.
Ans. The reslistance of a voltmeter shéuld be” high so
that negligible current passes ugh'it and it can

measure the correct value. ’
Q5. Draw a schematic diagr; ﬁy electric circuit
consisting of a ba o cells each of
1.5 V each, 59, thr ors of 10Q and 15Q
respectively and y, all connected in series.
Ans. Schematic diagra electric circuit containing
cells, key and three’resistances.
50 100 15 Q

+ =5
T, lidy
e |"|'
3v

Q 6. Define resistance. Glve its Sl unit. (CBSE2019)
Ans. Resistance is the property of a conductor to resist
the flow of current through it. lts Sl unit is ohm.

Q7. If the potential difference across the two ends of a
conductor is 5 V and the current through itis 0.2 A,
then what is the resistance of the conductor?

SoL Given, V=5Vand/=02A
We know that. R= V/I=5/02 =25 Q
Thus, resistance of the conductar is 25 Q.

circuit occurs in any circuit, it will not result in the
disconnection to other circuits.

Q1. Why are the heating elements of electric toasters
and electric irons made of an alloy rather than a
pure metal? (CBSE2019)

Ans. They are made of an alloy due to high resistivity of
alloys rather than its constituting metals.

Q12. How does use of a fuse wire protect electrical
appliances? (NCERT EXEMPLAR)

Ans. Fuse wire protects electrical appliances by breaking
the drcuit (melting the fuse wire) when a current
larger than the speclfied value flows in the clrcult

Q13. Define 1 kilowatt hour. Represent [t In terms of
joules.
Ans. 1 kilowatt hour Is the energy consumed when
1000 watt of power Is used for 1hour.
1kWh =1000 W x 60 x 60 5= 3.6 x 10° J

@’ Short Answer Type-| Questions N}

Q1. List in a tabular form two differences between a
voltmeter and an ammeter.

Ans.
Basis of
S. No. Vaoltmeter Ammeter
Difference
() |Purpose It s used tol|lt ls used to
measure PD. | measure
across two | electric  current
points  In an|lnan
electric clrcult electric circuit



Its resistance is

very low.
An ammeter is
connected In

(i) |Resistance |[Its resistance is
very high.
(i) | Arrange- An voltmeter is
ment connected In
parallel in an
electric clrcult.

series  in an
electric clrcult.

Q4. The values of current (/) flowing through a gige
resistor of resistance (R), for the correspondfhg

values of potentlal difference (V) across the resistor
are as given below:

V (volts)

0.5

1.0

1.5

20

25

3.0

4.0

5.0

| (amperes)

0.1

0.2

0.3

0.4

0.5

0.6

0.8

1.0

(Any two)

G- TiP:
While understanding the concept of electric current and

potential difference, lay stress on the definition and
function of voltmeter and ammeter.

Q2. Given below is a circuit showing current flowing
in it. Identify each component A, B, C, D of this

circuit:
(ka

©

¥

[ 8
WA

L
I'c

Ans. Als Electric Bulb: Bls Rheostat ar variable resistance;

Cis an electric cell and Dis ammeter.

Q3.
law as shown in figure. His teacher told
circuit diagram needs correction. Stud
diagram and redraw it after maklng Ions

RTEXEMPLAR)

Ans. The correct drcuit diagram is:

ki

common) ERR(DR

Many students fail to carrect the direction of current in
the given circuit.

Ans.

A child has drawn the electric circuit to study ONQ :
the

SolL

Q6.

Plot a graph between current (/) and potential
difference (V) and determine the resistance (R) of
the resistor. (CBSE2018)

5.0F
4.5F
4.0F
3.5
l 3.0f 0
2.5F
V2or
15F

1.0F----3
0.5 @5

aq"'
Ra50

. Consider the circuit shown in the diagram. Find the
current in 3 Q resistor. (CBSE2011)

0.3 Dd 05 Oﬁ 07 DB 0910

graph glves resistance (R).

av _V%-V, _10-05_D5
-5

1 1

1
= 4+ —_—=—
R, Ry R, 3
] R,=2Q

R, and 10 Q are connected in series.

Hence. total amount of resistance. A, = R, + 10
=2+10=

120

Vo o12
—a—alA

R, 12

Now. voltage drop across the parallel connection
=7 g@i=gV

So. current across the 3Q resistance = % = % A

A circuit Is shown In the diagram given below:

Total current In the clrcuit. =




(i) Find the value of R.

(ii) Find the potential difference across the terminals
of the battery.

Sol (I) Potental difference across 6 Q =12 V
Hence. current through 6 Q.
" P
= g 2A

Since, R and 6 O are connected in series.
therefore, the current through R will be 2 A
According to Ohm's Law,

V b
Re—=—-23Q
I 2

(i) Potentlal difference across the terminals of the
battery V=V, + V,=6+12=18V
Q7. Calculate the equivalent resistance of the following
electric circuit: (CBSE 2022 Tarm-2)
200

AAAA
VWV

1002 100 | 200

A AAAA —AAAA
YVYY Y¥YY YVVY YV

+I Ik Lol
|||||| \=7

SolL From the glven electric circuit.

20+20

:10+44%0+2Q)%
=400 4

Q 8. Astudent shows two different ya

@ 20 20
20x20
Equivalent resistance. R, = 10 +[ = J +20 CE

in which three

resistance minimum.

resistors of 62 each can b ﬂ@t&ad in a circuit.
Show by calculation in w@ is the equivalent

69
X —WWA— —Y
60
YWWW
0]
6Q
YWWWWY
X Y
60 662
—WWWWA—AWWW—

(1)
Ans. Equivalent Resistance of Circuit (1):
6x6 36
= 6 = 6 —_—= 6 3 =9Q
R=6+ (6 " 6] 3 +3=9

Equivalent Resistance of Circuit (1l):

Thus, clrcuit (II) has minlmum resistance.

G- TiP:

Q9. A piece of wire of resistance R is cut into three
equal parts. These parts are then connected in
parallel. If the equivalent resistance of this parallel
combination is R,, what is the value of the ratio
Ry :R? (CBSE SQP 2023-24)

Sol Resistance of each part =§Q (~Rx )

Equivalent reslstance of parallel camblnation of

these three parts = R,

1 i 1 5 1

13) (R/3) (R/3)
3

+ —
R

sd

=

R @

(

3 3 9

— +—=—

R R R

R

= R1=-§
S
ol —

or 2 X

Hence, R): R={-

resistors of 2Q each which are

Q10. A studenth
jolned‘@o nd to form a square ABCD. Calculate

the ent resistance of the combination
ny two adjacent corners.

5 g
Sol. Let us consider the equivalent resistance between
A and B. Here. three resistances of 2 Q are In serles
and this combination is connected in parallel to
another resistor of 2 £
Equivalent resistance of three series resistors
=2+2+2=60

Requlired equivalent resistance = 1 = 1 =150

1
6

Clear your knowledge on finding total resistance in
series and parallel circuit. It is advised ro write the
answer in SI unit.

Q1. In the given clrcuit determine the value of:
(i) total resistance of the circuit

(1) current flowing through the ammeter.
100 500

AAAA AAAA
YYYY VVVY

300
AWV




Sol (i) From the given clrcuit. total resistance

60x30 1800
T60+30

(II) From Ohm's Law.
V=IR

V 6
[=—=—=03A
R 20

An electrical device of resistance R is connected
across a source of voltage V and draws a current /.
Derive an expression for power in terms of current
and resistance. (CBSE2020)
We know that. V= W/Q
> W VQ
Dividing both sldes by 't we get
W/t = vQst

= PV ( W/t=Pand Q/t= l')

=IRI(- V=IR) = P=1I°R
Find the resistance of bulb rated as 100 W-250 V.

We have. P=100 W.
V=250V

2 Z
F’—V— or R—V—
R P

Ql2.

Ans.

Q13.
SolL

_ (250 _250x250
© 100 100

An electric heater rated 1100 W operates at 2

Calculate:
(ii) the current dravcbmbit.
(cas@ -2)

=625Q

O

Q14.
(i) its resistance and

SolL Given tha[

=100 W

v 220V
@zzoxzzn i
1100

(1) As we know

'@l Short Answer Type-Il Questions N

QL Define 1 V.Express it in terms of S| unit of work and
charge. Calculate the amount of energy consumed
in carrying a charge of 1 coulomb through a battery
of 3V.

When 1 joule of work is done in carrying 1 coulomb
of charge. from Infinity to a polnt In the electric feld,
then at that polnt potential will be 1volt

F’m—

(i) From. V=

Sol

Hence, 1 M=
Potential difference between two paints is
Y4
q

So. the amount of energy consumed.
W: q x V:] " 3 — 2

Q2.

Ans.

Q3.

(i) Draw a closed circuit diagram consisting
0.5 m long nichrome wire XY, an ammet
voltmeter, four cells of 1.5 V each and a plug-
key.

(ii) Following graph was plotted between V and /
values:

I :
T 15¢ ;

Z 107
[=] '
2, |
> |
05} :
e i H
04 0.6

—_—

Q :
I (armp)
@values of V/I ratios when

What would &e
the potenp% rence iIs0.8V,1.2Vand 1.6 V
L

respecti ?'What conclusion do you draw from
thesg a%/

(CBSE2015)
Jit Diagram:

(1) From the graph. when potential difference is

1.6 volt. the current is 0.6 A. thus
vV 16
—=—= 2670
I 06

The straight Une nature of the graph shows that the

value of %

V and 1.6V will be constant and equal to 2.67 (1

for all potentlal differences of 0.8 V, 1.2

A V-l graph for a nichrome wire is glven below.
What do you Infer from this graph? Draw a Labelled
circuit diagram to obtain such a graph. (c8sez20z0)

N
=}

—
L=2]
T

—
™)
T

2
Ju]
T

o
B
T

Polential diference (V) —

0 01 02 03 04 05 08
Currant (1) —




Ans. The V- graph of the nichrome wire Is a straight line. Ans. () Resistance of a conductor depends on the
So. we can conclude that current flowing through following factars:

the wire is directly proportional to the patential (Bt T el o e, e i

re metals as they have

difference across it. Le. Vel 0 =
Circuit Diagram: Re |
WoOVV o=
'—|'-—|'T||—. (b) It Is Inversely proportional to the area of
1
R cross-sectlon of the conductar.
B
A
X R Y o K - o
MWW (D— (i) Metals are good conductors of electricity
because they have free electrons to conduct
electricity whereas glass does not have free
E
(COMMON) ERR@R electrons present in it hence it Is a bad conductar
of electricity.
Students fail to draw the electric circuit for studying i : ‘ .
Ohm's law. (i) Alloys are curnu ed in electrical heating
: e

Q4. (i) State the relation correlating the electric
current flowing in a conductor and the voltage
applied across it. Also draw a graph to show this Q6. The fi low shows three cylindrical copper
relationship. can long with their face areas and lengths.

(if) Find the resistance of a conductor if the electric the resistance and the resistivity of the
current flowing through it is 0.35 A when the conductors. Justify your answer:
potentlal difference across it is 1.4 V. (CBSE2020) L

Ans. (I) The Ohm's law Le. patentlal difference across the D S
ends of a conductor In an electric circuit is dlregl& o O e
proportional to the current flowing throu (b)

correlates electric current and voltage, L3

s'well as high melting point

th

ar l:-: constant & -
Graph: (©)
2.0
] Ans. In figure (a), the value of resistance,
1.6
= L
= R =p—
8 12t °""A
& In figure (b), the value of resistance,
E 08-
s 0 3L ol
— R (] 9 — 9R
%0.4- & p[A/B] [A] a
& In figure (c). the value of resistance,

0 0.1 02 03 04 06 08
Currgnt (1) — Rc—p[{'aiqg] ;(p—;]—ll?

9 a
(I Glven, =035 Aand V=14V
From Ohm's law. Hence. Ry>R, >R,

4 14 R=4Q

R=— = R=—— =

/ 0.35

Q5. (i) List the factors on which the resistance of a
conductor in the shape of a wire depends.
(ii) Why are metals good conductors of electriclty
whereas glass Is a bad conductor of electricity?
Glve reasaon.
(iii) Why are alloys commonly used in electrical
heating devices? Give reason. (CBSE2018)

Also. Pa ®Pg ®Pc because all three conductors are

of same materlal Le. copper.

common) ERR(DR

Many students commit errors in substituting the values
in formulas. Seme of them forget to answer the sub-
part of this question i.e., compare the resistivity of three
conductors.




Q7. Find the current drawn from the battery by the
network of four resistors as shown in the figure:

(CBSE2015)
100
100
w8
L ]
4 g

3V
Saol. The glven clrcult shows a serles comblnation of three
10 Q resistors (let Ry, Ry, Ry) in parallel combination
with ane 10 Q reslstor (R;). Hence. equivalent
resistance of the glven network is,

deto b _
R R, R,+R,+R;
1 1

As we know, R = -l";—’

SBR] - IDR] +120 30
R+10 2
R=30Q
Q9. Show how would you join three resistors, each of
resistance 9 Q) so that the equivalent resistance of
the combination Is (I) 13.5 Q and (ii) 6 Q2.7
Ans. (CBSE2018)
TiP
Practice plenty of numericals based on finding the
equivalent resistance of serfes and parallel clrcuits.

(I) To get equivalent reglstance of 13.5 Q, two S O
resistors are fir cted in parallel and then

cgonnected In serles with the

= 46R, + 120 = 45R, + 150

~10 "10+10+10
1,1 . 341 4
10 30 30 30 I
30 9Q
= R=T=7-5Q VWA
Now. the current drawn by the network, _L=l+ l=._2_
V R 9 9 8
| = P
=R (= Ve [R) 5
3 ( ’ RP=-2-=4,SQ
= l=—=04A
B — Re=(9+45)0=1350

Q 8. In the given clrcult, if the current the
ammeter A is 2A, what would b f Ry?
S,

022 Term-2)
38 Fal

2A / !
3:19) 0Q :
- N
3V—— 8O

Hence. the current drawn from the battei i%\
eo

\AAa
AAAA
2

)

slstances

Sol In the gjven cir

50.10 2 and RyQ are In parallel
2, esstanceR 510 R,
2FE1+R]+10 3R1+TCI
10R, 10R,
10R,
— =
3R, +10
10R
| ; ;
Now, 3Rl+1ﬂ .6 Qand 6 Qare in series
Equival | 12 ﬂl—
. =12+
.. Equivalent resistance R, 3R, + 10

36R, +10R, +120
~ 3R +10

(i) To get equivalent resistance of 6 Q. two 9 Q
reslstors are first connected in series and then
this combination is connected in parallel with
the remaining 9 Q reslstor.

90 90

——AWW——
2Q

R.=9Q+5Q=18Q

ERR(DR -
Most students shows the circuit dlagram and write theary

part while answering this question, but do not show
calculations due to which their marks will be deducted.

Q1l0. R, =70 Ry =60

ANAA AAAN
VvV YV VY

Vega = ER =40

R; =100 3

\AARY
A AA




Calculate the total resistance of the clrcuit and find
the total current in the circuit. (CBSE SQP 2022 Term-2)

SolL In the glven dlrcult, resistance are comblned In
following way

Re ((Ry+Ra) Il R] + Ry
= ((4+6)1110) +7

]Ux]U
10+10

100
=—+7 =120
20

Thus, the total resistance of the drcult = 12 ©

vV 24
Now, total current, |=— =—
R 12

Q1L Two resistors with resistance 10 Q and 15 Q are
to be connected to a battery of emf 12 V so as to
obtain:

(i) minimum current (ii) maximum current
Describe the mode of connecting the resistances in
each case.

Calculate the strength of the total current in the
circuit in each case. (CBSE2017)

Ans. (i) The resistors are connected in series to obtain

=2A

minimum current.

ReR+Ry=10+15=

IZV.
Given. Ry =10 £) RZ—TSQ V= Q)SQ

Accurdlng to Ohm's lawy, V

=5 —— —-048

(ii) The resistars are yffﬁ
maximum curren

In parallel to obtain

+ =
()
12V

Glven: Ri=10Q. R, =15Q V=12V,I=2

: 1 1 1 1
===t = o d e, 1
RR 'R, ~ R°WO's
_A¥3 B
30 30
= %z% or R=6Q

=2 |

Q12. (i) Write Joule's law of heating.
(ii) Compute the heat generated while transferring
96000 C of charge in two hours through a

potential difference of 40 V. (CBSE 2020)
Ans. () Joule's Law of Heating: It states that the amount
of heat produced in a conductor [s:

(a) directly proportional to the square of current
flowing through it. ie.
He 2
(b) directly proportional to the resistance of the
conductor for a given current and time ie.
He R
(c) directly proportional to the time for which
current is flowing through it. Le.,

Comblining these, w
:rl Rt

or H=1%Rt
(1 Given v Q 96000[
ted. H= V.Q
@ 40 96000 = 3.84 x 10°)J
Q13 is the meaning of electric power of an

lectrical device? Write its Sl unit.
(ii) Anelectric kettle of 2 kW is used for 2h. Calculate
the energy consumed in
(i) kilowatt hour and

(i) joules (CBSE 2022 Tern-2)
Ans. (i) Electric power Is the rate at which electric energy
is consumed by an electrical device in an electric
circuit,
Its Sl unit Is Watt (W).
(ii) Given.
P=2kW
tw2h
We know that. Energy consumed. E= P x t
(a) E=2%x2=4kWh
(b) E= 4 kWh e 4 x 3.6 x 10° )
=14.4 x 10° J

-¢) Long ANSWer Type Questions N

Q1 Whatis meant by electric current? Name and define
its S| unit. In a conductor, electrons are flowing
from B to A. What Is the direction of conventional
current? Give justification for your answer.

(CBSE 2015)
A steady current of 1 ampere flows through a
conductor. Calculate the number of electrons that
flows through any section of the conductor in
1 second. (Charge on electron = — 1.6 x 107
coulomb)
Ans. Electric Current: Electric current Is the amount
of charge 'q flowing through a particular area of
cross-section in unit time 't




Electric current. | = jé-

S1 unit of electric current is ampere.

One ampere Is the current which flows when
one coulomb of electric charge flows through a
particular area af cross sectlon of the conductor In
one second Le, 1A = 1Cs™.

The direction of conventional current Is from A to
B Le. opposite to the direction of flow of electrons.
Direction of flow of electrons gives the direction of
electronic current. By convention, the direction of
flow of positive charge is taken as the direction of
canventional current

We know that g= It » ne

= It=ne

= nelt/e

= number of electrans,
1Ax1s 10"

g=—=2"%2 _ "~ _625x10" electrons.
16x1077C 16

Q2. (i) How is electric current related to the potential
difference across the terminals of a conductor?
Draw a labelled circuit diagram to verify this
relationship.
(ii) Why should an ammeter have low resistance?
(iii) Two V -/ graphs A and B for series and parallel
combinations of two resistors are as shown.

Giving reason state which graph showsO

resistors. (CBSE 2

(a) series, (b) parallel combination of %
0

B

|/
¥

Ans. (i) The potenu%(erence across the terminals of a
conductor i5"directl\; proportional to the current
flowing through it. provided its temperature
remains the same.

Practice drowing circuit diagrams and remember
the symbols of commonly used components in circuit

diagrams.

(I) An ammeter (s used to measure the amo
of current flowing in a circuit and is connec

In serles. Hence., its reslstance adds to the total

resistance of the circuit. If the resistance of the
ammeter would be high. the total reslstance
would be hlgh and thls would decrease the

amount of current flowing through the

clrcult. Hence. In order to measure the current
appropriately. an ammeter has low resistance.
(Ill) The slape of I-V graph gives (1/resistance). Since.
stralght Une A Is less steep. its resistance Is
maore. We know that. in series combination, the
equivalent reslstance Is more than in parallel
combination. So. A represents series comblination
and B represents parallel combination aof the

resistors.

Q3. (i) Write the relation between resistance and
electrical res ity of the material of a
conduct Shape of a cylinder of length

[and ar of cross-section A. Hence, derive the
Slu ectrical resistivity.

(il 4% ce of a metal wire of length 5 m is
Q0/Q. If the area of cross-section of the wire
3 x 10~ m?, calculate the resistivity of the
metal (CBSE2019)
(1) We know that, R« land R« 1/A
0On combining, we get

L

- J—.
A
ar R 1
P
RA Ohmxm?
[ m
=0hmxm

Sl unit of electrical resistivity s Ohm-metre.
(ii) Given. [= 5 m. R=100 Q and A = 3 x 10~ m?
We know that.

A
P

p=100x3x107/5
p=60x107 Q-m

Q4. (i) Find the ratio of resistances of two copper rods
Xand Yof lengths 30 cm and 10 cm respectively
and having radii 2 cm and 1 cm respectively.

(ii) A current of 500 mA flows in a series circuit
containing an electric lamp and a conductor of
10 Q when connected to 6 V battery. Find the
resistance of the electric lamp. (CBSE2020)
Sol (i) Given. l,=30cm. =10 cm.
ry=2cmand ry=1cm
[

Using. R= pz



d Ax:n:x2><2 [ Ag=my )
nxlx]
L
R, A, ply
30 nx1x]

Rx2x2 10
o)
R, 4

Hence. Ry: Ry=3:4
(ii) Here. = 500 mA = 0.5 A:
Let Resistance of lamp be R,
Given. Resistance af the conductor (R;) = 10Q
and Patentlal difference (V) = 6V

K
Y=

(@) Three resistors Ry, Ry and Ry are connected in
sares,

(b) They are connected with a battery. an
ammeter and a plug key as shown In figure.

(c) The ammeter reading is noted.

(d) Change the position of ammeter to anywhere
In between the reslstors.

(e) Note the ammefenre

(f) The value of{the Qurrent In the ammeter Is
the samgs dent of its position in the

electrig &Icul
Net resistance of the crcuit = R = R_I + RZ = ..V_ It means i series combination of resistars.
I the Is’the same In every part of the clrcult
6 g e current flows through each resistor.
R, +10Q=—
- 1 05 nd 24 Q are connected In parallel
= R +10Q=120 L:L,,L:(L}J,[L]
R. R R 24 24
Ri=(12-10) 0 Q p RR
20 RE=24/2=]20
Now. R, and 12 Q) are connected in series.

ERR(DR

Errars are commonly found in numericals.
often forget to convert ‘mA'to ‘A’ This lead ect

answer and deduction of marks. i

fan experiment
ough every part
hree resistors R;,
connected to a battery of

Q5. (i) Howwillyou infer with the
that the same current
of the circuit containi
R; and Ry in serl
Vvolts?

(i) Study the following circuit and find out:
(a) Currentin 12 Q resistor.
(b) DifferenceinthereadingsofA;andA,,ifany.
(CBSE2019)

240

e

b
M
:

@

Hence. total resistance A, = R, + 12 =12 + 12
w24 Q)
() Current passing through 12 Q resistor.
I=V/ R,=6/24=025A

(b) There is no difference In the readings of A

and A; as they are connected in series.
Q6. (i) With the help of a suitable circuit diagram,
prove that the reciprocal of the equivalent
resistance of a group of resistances Joined In

parallel is equal to the sum of the reciprocals of
the individual resistances.

(ii) In an electric circuit, two resistors of 12 Q each
are joined in parallel to a 6 V battery. Find the
current drawn from the battery. (CBSE2019)

Ans. (1) Connect three resistors R, R, and Ry in parallel
between the polnt XY with a battery. a plug key
and an ammeter In serles shown In the Agure.

R

X R; Y




Cannect the voltmeter In parallel with these reslstors
between the terminals X and V.
It Is observed that the total current / Is equal to the
sum of the separate currents through each branch
of the comblnation.

l= |'~, + ]'2 + 1'3
Let R, be the equivalent resistance of the parallel
combination of reslstors. By applying Ohm's law to
the parallel combination of resistors, we have

4

|=—
Rp
On applying Ohm's law to each resistor. we get
v V V
f S | S — [ 5 e—
1 L~ e |
| Ry Ry
v 1 1
+

vV Vv
=—+—+— gr —=—
R, R

Hence, — 0
Rp 1 5 Ry Rp R

T .. 0
— .|.._
Ry Ry
Thus. the reciprocal of the equivalent resistance of a
group of resistances |olned In parallel Is equal to the
sum of the reciprocals of the individual resistances.

TiP:
The derivations of equivalent resistance of a group of

resistances joined in series or parallel are impartant for
the examination point of view.

N BN 8 5% Y. . N
2R"30°200R R R

(i) Given.Ry=R; =12 V=6 V.
We know that

1 1 LI .

Req R, Ry, 12 12 12

The diagram above is a schematic diagram of a
household circuit. The house shown in the above
diagram has 5 usable spaces where electrical
connections are made. For this house, the mains
have a voltage of 220 V and the net current coming

from the mains is 22 A.

(i) What is the mode of connection to all the

spaces in the house from the mains?

(i) The spaces 5 and 4 have the same resist
and spaces 3 and 2 have respective resista
of 20 Q and 30 Q. Space 1 has a resistance
double that of space 5. What is the net
resistance for space 57

(iii) What is the current in space 37

(iv) What should be placed between the maln
cannection and the rest of the house's electrical
appliances to save them from accidental high
electric current? (CBSE SQP 2022-23)

Ans. (I) All spaces are cannected In parallel

(i) Let resistance of space 5 and 4 be RQ
respectively.

Reslstance of space 1= 2RO
Resistance of space 2=30Q

Resistance of space 3 =20 Q
rreft (=22 A
O Vw220V
m&]nce (Ruq) =W/ =32270= 100

30+2R+3R+60+60 _

eq
O .
Q 6O0R Reg

150+5R

. 1
60R Ry
60R
- LM
®d " 750+ 5R

60R=10 (150 + 5R)

60R = 1500 + 50R

10R = 1500
R=150 Q

220

V
(i) Current In space 3=— = S5 A=T1A

Ry
(lv) A fuse
Q8. (i) List two disadvantages of using a serles circuit
in homes.
(ii) Calculate the effective resistance between A
and B in the circuit given below: (CBSE 2020)

6
YWWh A

40 30

B
30

Ans. (I) Two disadvantages of using a serles clrcult at
homes are as follows:

(a) Current Is constant in serles combination,
so it Is impractical to connect a bulb and an
electric heater in series.




(b) If one electrical appliance stops working
because of a serial clrcuit fault. then all
devices will stap functioning,

(i) 4 Q and 6 Q are connected in series. so. equivalent
resistance Ri=4+6=100

Similarly. 3 Q and 3 Q are connected in series. so.

equivalent resistance R;=3+3=6Qand R3=15Q

R\ R, and R; are connected In parallel

So, effective resistance of the circuits Is given by

|
|
|

L.
R 102 6 150

_3+5+2_ 10
T 30Q 30Q
R:E_Q:Bﬂ

10

Q9. Anelectric lamp of resistance 20 Q and a conductor
of resistance 4 Q are connected to a 6 V battery as
shown in the circuit. Calculate:

(i) the total resistance of the circuit,
(ii) the current through the circuit,
(iii) the potential difference across the (a) electric
lamp and (b) conductor and

(lv) power of the lamp. (CBSE2019)

+] [
{HHH! —@
AV
SoL Given =200, R;=4Q
(i) Total resistance. R s

e v
(ii) Current [w E? A
(iii) Potential differemce across
(a) Electric lamp. V, = IR)=025x20=5V
(b) Conductor, V5= 1Ry = 0.25 x4 =1V
(iv) Power of the lamp. P= PR=(025)? x 20 =125 W
Q10. (i) For the combination of resistors shown in the
following figure, find the equivalent resistance
between M and N:

R
VWWWWY M

R2 Ry

Ry
(ii) State Joule's law of heating.

(iii) Why we need a 5 A fuse for an electric iron
which consumes 1 kW power at 220 V?

(iv) Why is it impracticable to connect an electric bulb

and an electric heater in series? (CBSE 2020)
Sol () A3 and R, are in parallel connectian.

Jee g ) BaEA
R "R Ry R3R

gotfa

R, +R3

Now R’ R} and R, are In serles connectlon, so

=R]+R2+—Rj&'—

R
€ R, +Ry

(Il) According to Joule's lawof heating,
QO
: ? Y He IRt

H=12Re.
e H Is heat produced. | Is current R s
resistance and t Is time in seconds.

Given. P=1kW =1000W. V=220V,

P=Vl
P 1000 &0
e ———a—a 4.5 A, Af
’V >0 " 5A.s05 A fuse is
needed.

(iv) Inaserles clrcuit. current Is constant throughout
the electric circuit. Thus, it is impracticable to
connect an electric bulb and an electric heater
In serles, because they need current of widely
different values to operate properly.

Q1. (i) An electric bulb is rated at 200 V; 100 W. What
is its reslstance?

(ii) Calculate the energy consumed by 3 such bulbs
if they glow continuously for 10 hours for
complete manth of November.

(iii) Calculate the total cost if the rate is ¥ 6.50 per
unit. (CBSE2020)

Sol. (i) Given. v =200 Vand P=100W

VZ
We know that, P= =

v2 (200)% 40000
or Ret— = =—
5 100W 100

(Ii) Electrical energy consumed. E = number of units
x Power of each unit = time x total days
Here.n=3. P=100 W. =10 hours. Days = 30
So, E=3x100W x10h x30=90.000 Wh

=90 kWh = 90 units

(1) Total cost of electricity = Total unit of energy
consumed x Cost per unit

= 90 units x 6.50 « ¥ 585

« 400 O



