PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI
ENGLISH)

CURRENT ELECTRICITY

1. Current | flows through a wire depends on

time t as followsI = 3t + 2¢t + 5 How much


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LUnnEuI4BPCY

charge flows through the cross section of the

wire fromt=0to t=2s ?

° Watch Video Solution

2. If a current I = 4rnsinnwt ampere flows
through a wire, then find the amount of charge
that flows through the wire in (i) t=0 to t=1s and

(ii) t=1s to t=2s.

o Watch Video Solution



https://dl.doubtnut.com/l/_LUnnEuI4BPCY
https://dl.doubtnut.com/l/_HnRubL2c3WxG

3. A battery is charged at potential of 15V for 8
h by means of a current of 10A. While
discharging it supplies a current 5A for 15h at a
potential difference of 14 V. Calculate the watt-

hour efficiency of the battery.

° Watch Video Solution

4.The length,radius and resistivity of two wires
are each in the ratio 1:3. The resistance of the
comparatively thin wire is 20€2. Determine the

resistance of the other wire.


https://dl.doubtnut.com/l/_l4rUbh7UN3Xu
https://dl.doubtnut.com/l/_AJpTCbeiJTlP

o Watch Video Solution

5.IF the length of a copper wire is increased by
0.1%, show that the resistance of the copper

wire will increase by 0.2%.

o Watch Video Solution

6. A lump of copper of mass 10 g and of density
9g. cm % is given, what should be the length

and cross section of the wire made from it so


https://dl.doubtnut.com/l/_AJpTCbeiJTlP
https://dl.doubtnut.com/l/_a6totj3WwOx2
https://dl.doubtnut.com/l/_O4Ex6aMZoF0k

that its resistance is 2 ohm. (Given ,specific

resistance of copper 1.8 x 10~ %Qcm).

° Watch Video Solution

7. A wire of resistance 52 is stretched 20%. IF
the volume remains constant , find the new

resistance.

O Watch Video Solution



https://dl.doubtnut.com/l/_O4Ex6aMZoF0k
https://dl.doubtnut.com/l/_eH9JBqBBYcci

8. A lump of copper is stretched into a wire 5mn
in diameter. Another wire of 1 cm diameter is
made from another lump of copper of the same
mass. Find the ratio of the resistances of the

two wires.

° Watch Video Solution

9. The length of a wire of cylindrical cross
section is increased by 100%. Find out the

percentage change is the resistance,taking into


https://dl.doubtnut.com/l/_TEvwEyLuN0rs
https://dl.doubtnut.com/l/_PPq4H59Gjqlq

account the consequent decrease in the

diameter of the wire.

° Watch Video Solution

10. What will be the resistance of a semicircle.
[fig1.7] between points A and B? Given that
radial thickness =3cm, axial thickness=4 cm,

inner radius=6 cm and resistivity = 4 x 10~ °Q


https://dl.doubtnut.com/l/_PPq4H59Gjqlq
https://dl.doubtnut.com/l/_V9dbZlhXAEdw

cm.

o View Text Solution



https://dl.doubtnut.com/l/_V9dbZlhXAEdw
https://dl.doubtnut.com/l/_LIVMs8L19dzi

11. The temperature coefficient of resistance of
copper is 42.5 X 10~4 C ~!. The resistance of a
coll of copper at 30°C is 8Q.What is the

resistance at 100° C?

o Watch Video Solution

12. IF p is the resistivity at temperature T, then

the temperature coefficient of resistivity is

ldp L
defined as a = ——, which is a constant
pdT

physical quantity for a given metal, show that


https://dl.doubtnut.com/l/_LIVMs8L19dzi
https://dl.doubtnut.com/l/_Rl6LEg33idmg

p:poea(T_TO), where p, = resistivity at

temperature Tj,.

° Watch Video Solution

13. Three resistance of  magnitudes
2012, 30€2 and 40€2 are connected in series.(i)
What is the equivalent resistance? (ii) IF the
potential difference across the resistance 20f)
is 1V, calculate the potential differences across
the other two resistances and also the total

potential difference across the combination.

| ﬁ Watch Video Solution


https://dl.doubtnut.com/l/_Rl6LEg33idmg
https://dl.doubtnut.com/l/_AIM4t2WM676d

14. p; and py, are the resistivities of the
materials of two wires of the same dimensions,
what will be the equivalent resistvity of the

series combination of the two wires?

o Watch Video Solution

15. The equivalent resistance of two coils

connected in series and in parallel are 122 and


https://dl.doubtnut.com/l/_AIM4t2WM676d
https://dl.doubtnut.com/l/_huEZNfPDb5wo
https://dl.doubtnut.com/l/_MFd3xIvnYeSo

s}
§Q respectively. Calculate the value of each

resistance.

° Watch Video Solution

16. A 5 ampere current is distibuted in three
branches. The ratio of the lengths of the wires
in the three branches is 1:2:3.Determine the
magnitude of current in each branch. The
material and the cross sectional area of each

wire are the same.

o Watch Video Solution



https://dl.doubtnut.com/l/_MFd3xIvnYeSo
https://dl.doubtnut.com/l/_BiFvMb7bHyc6

17. Current is allowed to pass in a circuit formed
by two wires of the same material connected in
a parallel combination.The ratio of the lengths
and the radii of the two wires are 4:3 and 2:3
respectively, Determine the ratio of the current

flowing through the two wires.

o Watch Video Solution

18. ABC is a traingle formed by wires. The
resistance of the sides AB,BC and CA are

respectively 40€2, 602 and 100€). What is the


https://dl.doubtnut.com/l/_3ZG2Cc3LHXHN
https://dl.doubtnut.com/l/_fv7pEIbOY8eY

equivalent resistance between the point A and

B?
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o View Text Solution

19. Determine the equivalent resistance

between the points A and B [fig.1.13]


https://dl.doubtnut.com/l/_fv7pEIbOY8eY
https://dl.doubtnut.com/l/_rJPaLJHgKER7

o View Text Solution

20. The two circuits in the fig.114 draw equals
currents from the batteryBut the current
through the resistance R in the second circuit is

1
1—th of that in the first circuit, Determine the


https://dl.doubtnut.com/l/_rJPaLJHgKER7
https://dl.doubtnut.com/l/_kbiG9oT9Sgdi

values of R; and R,.
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o View Text Solution

2. You are given several identical
resistances,each of value R = 102 and each
capable of carrying a maximum current of 1A. It
is required to make a suitable combination of
these resistances to obtain a resistance of 52

which can carry a current of 4A, FInd the


https://dl.doubtnut.com/l/_kbiG9oT9Sgdi
https://dl.doubtnut.com/l/_BihBOxiZElcv

mninimum number of resistances of the type R

that will be required.

° Watch Video Solution

22. A wire of uniform cross section and length |
has a resistance of 16{). It is cut into four equal
parts.Each part is stretched uniformly to length
| and all the four streteched parts are
connected in parallel. Calculate the total
resistance of the combination so formed.
Assume that stretching of wire does not cause

any change in the density of its material.


https://dl.doubtnut.com/l/_BihBOxiZElcv
https://dl.doubtnut.com/l/_wEctlVaJt95m

o Watch Video Solution

23. A resistor is fabricated by connecting two
wires of the same material .The radii of the two
wires are 1 mm and 3mm respectively and their
lengths are 3 cm and 5 cm respectively. IF the
two ends of the resistor are connected to the
two terminals of a battery of emf 16 V and of
negligible Internal resistance, what will be the
potential difference between the two ends of

the wire of shorter length?

o Watch Video Solution



https://dl.doubtnut.com/l/_wEctlVaJt95m
https://dl.doubtnut.com/l/_0uo4TpGNbPBu

24. A heater of resistance 140() capable of
carrying a current of 1.2A4 is put in a dc mains
of 210 V. Find out the minimum value of an

additional resistance to be added to run the

heater.

° Watch Video Solution

25. To the parallel combination of two
resistances 3() and 1{), a series combination of

resistances 2.15{) and 1€} and a battery are


https://dl.doubtnut.com/l/_0uo4TpGNbPBu
https://dl.doubtnut.com/l/_T2vstLPuPGNx
https://dl.doubtnut.com/l/_dyNKFiwrJLMq

connected. The interval resistance of the
battery is 0.1€2 and the emf is 2V. Determine the
values of current flowing through the

resistances. Draw the diagram of the circuit.

° Watch Video Solution

26. The electromotive force of a cell is 2V. The
potential difference becomes 1.5 V when a
resistance of 152 is added to the two ends of
the cell. Determine the internal resistance of

the cell and the lost volt.



https://dl.doubtnut.com/l/_dyNKFiwrJLMq
https://dl.doubtnut.com/l/_PVqGz8EKq6S7
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27. In the given diagram [Fig.117 (a)], What is

the current sent by the battery?

o View Text Solution



https://dl.doubtnut.com/l/_PVqGz8EKq6S7
https://dl.doubtnut.com/l/_0nUKXtTRyHuV

28. To reduce the action of the galvanometer by
25 times,a shunt is added to it. IF the
galvanometer resistance is 1000€2 what is the

resistance of the stunt?

o Watch Video Solution

29. If a stunt of 1Q is connected to a
galvanometer of resistance 99(2, what fraction
of the main current will flow through the

galvanometer?

l o Watch Video Solution


https://dl.doubtnut.com/l/_URALzbDIHqPF
https://dl.doubtnut.com/l/_L9xb94lVvcyb

30. A battery of internal resistances zero is
connected to a galvanometer of resistance 80¢2
and a resistance of 20() in series . A current
flows through the galvanometer If a shunt of
12 resistance is connected to the
galvanometer, show that the current that will
now flow through the galvanometer becomes

7 of the previous current.

° Watch Video Solution



https://dl.doubtnut.com/l/_L9xb94lVvcyb
https://dl.doubtnut.com/l/_GzybGT2MjWNM
https://dl.doubtnut.com/l/_oge3IFUtx5ql

31. The internal resistance of a battery of 100 V
is 5{2. When the emf of the battery is measured
by a voltmeter 20 % error is found. What is the

resistance of the voltmeter?

o Watch Video Solution

32.1n a supply line of 100 V there is a resistance
of 1000L2. In between our terminal of the
resistance and its mid point, a voltmeter is
connected which gives a reading of 40 V.

determine the resistance of the voltmeter.

.y |


https://dl.doubtnut.com/l/_oge3IFUtx5ql
https://dl.doubtnut.com/l/_K7l6yuec4ofM
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33. When a voltmeter of resistance 1002is
connected with an electric cell, the reading of
the voltmeter is 2V. When the cell is connected
with a resistance of 15{2. An ammeter of
resistance 1()} given the reading of O

A.Determine the emf of the cell.

o Watch Video Solution



https://dl.doubtnut.com/l/_K7l6yuec4ofM
https://dl.doubtnut.com/l/_XLwYOHNF7iPu

34. Two identical cells each of emf 1.5V are
connected in series. IF this combination of cells
is connected to a resistance and a
galvanometer in series, the current that flows
through the circuit is 1AIf the cells are
connected in parallel the current becomes 0.6
A, Determine the internal resistance of each

cell.

o Watch Video Solution



https://dl.doubtnut.com/l/_jyNwtngRqJ45

35. 48 similar cells each of emf 1.5V and internal
resistance 2() are used for sending current
through a resistance of 6€). What will be the
current if the cells are connected in the

following way: 6 rows and 8 cells in a row

° Watch Video Solution

36. 48 similar cells each of emf 1.5V and internal
resistance 2() are used for sending current

through a resistance of 6€). What will be the


https://dl.doubtnut.com/l/_h5NnJpFrBFb2
https://dl.doubtnut.com/l/_7pppZCrkkbud

current if the cells are connected in the

following way: 4 rows and 12 cells in a row

° Watch Video Solution

37. What is the minimum number of cells each
of emf 10 V and internal resistance 1{2 to pass a
current of 10 A through a resistance R of 32 ?

What is the discharging power of R?

o Watch Video Solution



https://dl.doubtnut.com/l/_7pppZCrkkbud
https://dl.doubtnut.com/l/_EtScvUFjLAg5

38. Electromotive forces of E; and Es [fig:1.28]
are respectively 4V and 8V, r; = 0.5(), ry = 14,
Determine the current and the terminal

potential difference for each cell.

o Watch Video Solution

39. A 100V battery has an internal resistance 32
. What is the reading of a voltmeter having
resistance 200§, when placed across the
terminals of the battery? What should be the

minimum value of the voltmeter resistance so


https://dl.doubtnut.com/l/_KTBhSAqfDI1s
https://dl.doubtnut.com/l/_Ymuu1ViL963u

that the error in finding the emf of the battery

may not be more than 1%?

° Watch Video Solution

40. A wire of resistance 102 is used to form a
circular ring of circumference 10 cm. IF two
current carrying conductors are connected at
any two points, the sub circuit so formed has a
resistance of 1{2. Find the positions of the two

points.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ymuu1ViL963u
https://dl.doubtnut.com/l/_ejVYwyTeWG1o

41. 12 cells each having the same emf are
connected in series and are kept in a closed
box. Some of the cells are wrongly connected.
This battery is connected in series with an
ammeter and two similar cells . The current is
3A when the two cells aid the battery and is 2A
when the cells and the battery oppose each
other. How many cells in the battery are

wrongly connected?

o Watch Video Solution



https://dl.doubtnut.com/l/_YVo96NMqIdcR

42. A cell of emf 1.4V and internal resistance 22
is connected in series with a resistance of 10012
and an ammeter. The resistance of the ammeter
. 4 : :

IS §Q.To measure the potential difference

between the two ends of the resistance a

voltmeter is connected .Draw the circuit

o Watch Video Solution

43. A cell of emf 1.4V and internal resistance 2(2

is connected in series with a resistance of 10012

and an ammeter. The resistance of the ammeter


https://dl.doubtnut.com/l/_1I7C81hB7A3T
https://dl.doubtnut.com/l/_JIj6GaItR4Lo

.4 : :
IS §Q.To measure the potential difference

between the two ends of the resistance a
voltmeter is connected IF the reading of the
ammter is 0.02 Awhat is the resistance of the

voltmeter?

o Watch Video Solution

44, A cell of emf 1.4V and internal resistance 2(2

is connected in series with a resistance of 1002

and an ammeter. The resistance of the ammeter
4

is —(.To measure the potential difference

between the two ends of the resistance a


https://dl.doubtnut.com/l/_JIj6GaItR4Lo
https://dl.doubtnut.com/l/_pNUz20yGieZq

voltmeter is connected IF the reading of the

voltmeter is 110V, what will be its error?

° Watch Video Solution

45, In the given fig1.32 what is the equivalent

resistance between the two points A and B?

o View Text Solution



https://dl.doubtnut.com/l/_pNUz20yGieZq
https://dl.doubtnut.com/l/_S3BCSr7q4ZlN

46. A circuit is given in fig134 The emf of the
: : : .2

battery is 1.8 V and internal resistance is §Q

.Calculate the current through the 39

resistance.What is the amount of dissipated

energy in the whole circuit?

o View Text Solution



https://dl.doubtnut.com/l/_U2cl4oJsvTpQ

47. An infinite ladder network of resistances is
constructed with 1€} and 2{) resistances as
shown in fig. 1.36. The 6V battery A and B has
negligible internal resistance. (i) Show that the
effective resistance between A and B is 22 (ii)
What is the current that passes through the 2}

resistance nearest to the battery?

o View Text Solution



https://dl.doubtnut.com/l/_U2cl4oJsvTpQ
https://dl.doubtnut.com/l/_pNVrgcANLcL6

48. In the circuit shown in the fig.1.38,calculate
the first current (dc) through the 2€2 resistance.

The internal resistance of the battery is

negligible and C' = 0.2uF.

° View Text Solution



https://dl.doubtnut.com/l/_pNVrgcANLcL6
https://dl.doubtnut.com/l/_NiEFzbB51Cxx
https://dl.doubtnut.com/l/_RbGcqJOaxkmv

49. Three resistances A, B and C are connected
in such a way that their combined equivalent
resistance is equal so that of B. IF A and B are
102 and 302 respectively, find the three
possible values of C and draw the

corresponding circuits.

o Watch Video Solution

50. Two cells one of emf 14 V and internal
resistance 0.6€) the other of emf 2.5. V and

internal resistance 0.3 are connected in


https://dl.doubtnut.com/l/_RbGcqJOaxkmv
https://dl.doubtnut.com/l/_UhAxKIZPxezF

parallel and the combination is connected in
series with an external resistance of 4€). What is

the current through this resistance?

o Watch Video Solution

51. In the circuit fig1.41 shown, each battery is
5V and has an internal resistance of 0.2€2 If the

voltmeter is an ideal one, what is its reading?

e L
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https://dl.doubtnut.com/l/_UhAxKIZPxezF
https://dl.doubtnut.com/l/_HEAC6p2nC63B
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52. A few storage cells in series are to be
charged from a 200 V dc supply. The emf of
each cell is 2.5 V, Internal resistance 0.1€2 and
the charging current is 8A. In this arrangement
how many cells can be charged and what extra
resistance is required to be conncted in the

circuit?

° Watch Video Solution



https://dl.doubtnut.com/l/_HEAC6p2nC63B
https://dl.doubtnut.com/l/_JBbHA62qP8M6

53. A copper wire of cross-sectional area 1mm?

carries a current of 0.21A Find the drift velocity
of free electrons. Given density of free electrons
in copper = 8.84 x 10**m 3 and electronic

chargee = 1.6 x 10~ *C.

° Watch Video Solution

mm IS

54. A copper wire of diameter
3/
carrying a current of 1 amp. Calculate the

number of free electrons which flow past any

cross section of the wire per sec Also find the


https://dl.doubtnut.com/l/_eigfIEAgWjBw
https://dl.doubtnut.com/l/_Ts6GOR9daQrG

average speed with which free electrons are

flowing in the copper wire assuming that there

is one free electron per atom of copper.
3

Number of atmos per cm® of copper

— 9 x 10?2, electronic charge = 1.6 x 1019

coulomb.

° Watch Video Solution

55. Estimate the average drift speed of

conduction electrons in a copper wire of cross

2

sectional area 1 x 10~ "m? carrying a current

of 1.5 AAssume that each copper atom


https://dl.doubtnut.com/l/_Ts6GOR9daQrG
https://dl.doubtnut.com/l/_cou4kasApWIJ

contributes one conduction electron. The
density of copper is 9 x 10°kg. m % and its

atomic mass is 63.5u.

o Watch Video Solution

56. Compare the drift speed obtained above
with (a) thermal speed of electrons carrying the
current at room temperature and (b) speed of
propagation of electric field along the
conductor  which causes the drift
motion.Avogadro's number=6.0 x 10*° per kg

atom. Boltzmanm constant ,


https://dl.doubtnut.com/l/_cou4kasApWIJ
https://dl.doubtnut.com/l/_lqFDeRDXJzWy

E=1.38x10"2%J. K~ ! mass of electron

= 9.1 x 10 3 kg.

° Watch Video Solution

57. When an iron wire of diameter 1 cm s

copper plated uniformly. Resistance of iron
r .

reduces to 3 of its original value. Calculate the

thickness of copper plating, Resistivities of

copper and iron are 1.8 x 10 %Q.cm and

1.98 x 10~ °Q.cm respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_lqFDeRDXJzWy
https://dl.doubtnut.com/l/_O5dYArfeU1SF

58. In an aluminimum (Al) bar of square cross
section, a square hole is drilled and is filled with
iron (Fe) as shown in the figure. The electrical
resistivities of AL and Fe are 2.7 x 10 3Q.m
and 10 x 10 °Q m respectively. Calculate the
electrical resistance between the two faces P
and Q of the composite bar.

("

o View Text Solution



https://dl.doubtnut.com/l/_uHNm7XwtId14

59. A conductor of resistance 202 having
uniform cross sectional area is bent in the form
of a closed ring. A cell of emf 1.5 V and of
negligible internal resistance is joined to the
ring between two points dividing the
circumference of the ring in the ratio 3:1 Find
the currents flowing through the two parts of

thering .

O Watch Video Solution

Higher Order Thinking Skill Hots Question


https://dl.doubtnut.com/l/_oNNL2q3UpdIZ

1. On which factors (i) emf of an electric cell and
(i1) electrical energy supplied by the cell depend

on?

° View Text Solution

2. The electromotive force of a primary cell and
a secondary or storage cell are equal.Which one

of the cells can supply more current?

O Watch Video Solution



https://dl.doubtnut.com/l/_pVE8YneQQA0X
https://dl.doubtnut.com/l/_j6TkP0uU5OsU
https://dl.doubtnut.com/l/_atYvZnE0IlHV

3. Where does the emf of a cell exist?

° Watch Video Solution

4. The capacity of a secondary cell is 30 Ah
what do you mean by the statement? How
much electric charge can be drawn from if

without damaging it?

o Watch Video Solution



https://dl.doubtnut.com/l/_atYvZnE0IlHV
https://dl.doubtnut.com/l/_Crh58L7wzgei

5. What will happen if the electrodes of a cell
are placed closer to each other and if their size

is made larger?

° Watch Video Solution

6. What is a storage cell?What does it store and

how?

o Watch Video Solution



https://dl.doubtnut.com/l/_rBfL0nG4uyDB
https://dl.doubtnut.com/l/_0OetYJgJT59d

7. Force and electromotive force are different

physical quantities-explain.

o Watch Video Solution

8. A metallic wire has a definite resistance . IF
the wire is stretched in such a way that its
length becomes doubled then what will be the
resistance of the wire? Consider the volume
and the resistivity of the wire remains

unchanged.

l o Watch Video Solution


https://dl.doubtnut.com/l/_6xO4n6WRmEt8
https://dl.doubtnut.com/l/_2zBAk4abUnGs

9. A conductor in series with an ammeter and a
semiconductor in series with another ammeter
are connected in parallel. At a certain voltage
both the ammeters register the same current.
Will this condition remains as such if the
voltage of the dc source is increased? Explain

your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_2zBAk4abUnGs
https://dl.doubtnut.com/l/_dDjaEjYZz1ck

10. Show that when a number of resistance are
connected in parallel their equivalent

resistance is smaller than the smallest of them .

° Watch Video Solution

11. An electric lamp is connected with a battery
of emf 10 V and it is found that 0.01A current is
flowing through it. But if the lamp is connected
with 220 volt mains, a constant current of 0.05A
flows through it. Explain the apparent anomaly

with Ohm's law.


https://dl.doubtnut.com/l/_fIlgy5m14EIc
https://dl.doubtnut.com/l/_P48aWgwO0pGo

o Watch Video Solution

12. Show that if a resistance connected in a
parallel combination is much smaller than the
other resistance of the combination,then the
equivalent resistance of the combination is

almost equal to the small resistance.

o Watch Video Solution

13. By mistake, a voltmeter is connected in

series and an ammeter in parallel with a


https://dl.doubtnut.com/l/_P48aWgwO0pGo
https://dl.doubtnut.com/l/_CYj0UUJ1K4To
https://dl.doubtnut.com/l/_H5Rr2PHIEBIX

resistance in an electric circuit. What will

happen to the measurements?

° Watch Video Solution

14. Equal number of identical cells are joined
first in series and then in parallel in a circuit
with resistance R to send a current through it.
Under what condition, the currents in both the

cases will be the same.

° Watch Video Solution



https://dl.doubtnut.com/l/_H5Rr2PHIEBIX
https://dl.doubtnut.com/l/_m6b6EmI4Giva
https://dl.doubtnut.com/l/_gEVNLGTlwnpa

15. Two cells each of emf e but internal
resistances r; and ry are connected in series
through an external resistance R. IF the
potential difference across the first cell is zero
while current flows,the relation of R in terms of

r1 and ry is

o Watch Video Solution

16. For n number of resistors of magnitude r
connected in parallel, the equivalent resistance

in R. What will be the value of the equivalent


https://dl.doubtnut.com/l/_gEVNLGTlwnpa
https://dl.doubtnut.com/l/_jiQLxfy0Rcg4

resistance when they are connected in series?
Or, show that if n identical conductors are
joined in series, the combined resistance is n?

times as great as when they are joined in

parallel.

o Watch Video Solution

17. A closed circuit consists of n cells connected
in series. Each cell has an emf e and internal
resistance r. The resistance of the connecting
wires is assumed to be zero. What will be the

reading of voltmeter connected to the


https://dl.doubtnut.com/l/_jiQLxfy0Rcg4
https://dl.doubtnut.com/l/_T8R7wtc79VlU

terminals of one of the cells? It is assumed that
the voltmeter has an infinitely high resistance

as usual. Can it be real in practice?

o Watch Video Solution

18. A student connect a cell to a circuit and
measures the current in the circuit as I;. When
he joins a second identical cell In seris with the
first, the current becomes I,. When he connects
the cells in parallel, the current through the

circuit is I5. show that 31,15 = 211 (I, + I3).

| ﬁ Watch Video Solution |


https://dl.doubtnut.com/l/_T8R7wtc79VlU
https://dl.doubtnut.com/l/_Ma0Z6h1va0og

19. State the condition under which Ohm's law

is not obeyed in a conductor.

o Watch Video Solution

20. The current -voltage graphs for a given
metallic wire at two different temperatures T}
and T, are shown in the figl46 Is the

temperature T5 greater than 777



https://dl.doubtnut.com/l/_Ma0Z6h1va0og
https://dl.doubtnut.com/l/_zdVWOQplxOXh
https://dl.doubtnut.com/l/_4woaXoEYL64z

| ¢ View Text Solution

21. The equivalent resistance of series ad
parallel combinations of two cells are S and P
respectively. IF S=nP , then find out the

minimum possible value of n.

o Watch Video Solution

22. A resistor of 36€2 resistance is bent in the
form of a circle is shown in the figure. Prove

that the equivalent resistance between A and B


https://dl.doubtnut.com/l/_4woaXoEYL64z
https://dl.doubtnut.com/l/_OU8xPruJ2Pcw
https://dl.doubtnut.com/l/_DmklhIspw8K1

is H{).

° View Text Solution

23. Two concentric conducting spherical shells
of radii a and b (where a < b) have a medium
of resistivity p = — filled in the space between
r

the shells, where k is a constant and r is the
distance from the common centre. If current
flows from inner to outer sphere,calculate the
equivalent resistance of the arrangement .

"M


https://dl.doubtnut.com/l/_DmklhIspw8K1
https://dl.doubtnut.com/l/_o7ADelBNjlw6

o View Text Solution

24. A cylindrical conductor of length | and inner
and outer radii 79 and r; respectively has
specific resistance p, A cell of emf e is
connected across the two lateral faces (inner
and outer) of the conductor. What current

should be drawn from the cell?

o

o View Text Solution



https://dl.doubtnut.com/l/_o7ADelBNjlw6
https://dl.doubtnut.com/l/_E9ZnOsQcuS7D

25. The cross section of a cylindrical conductor
iIs A. The resistivity of the material of the

cylinder depends only on distance r from the

k

axis of the conductor as p = — where k is a
T

constant. Find the resistance per unit length of

such a conductor.

o Watch Video Solution

26. Figure shows a conductor of length | having
a circular cross section. The radius of cross

section of the conductor varies linearly from r4


https://dl.doubtnut.com/l/_PqGhcPeAwy9P
https://dl.doubtnut.com/l/_RMPGzKw4LuDl

to 79 along its length. IF the specific resistance
of the material of the conductor be p, find the

resistance of the conductor.

o View Text Solution

Ncert Textbook Question With Answer Hint

1. A heating element using nichrome connected
to a 230 V supply draws an initial current of
3.2A which settles after a few seconds to a

steady value of 2.8A. What is the stready


https://dl.doubtnut.com/l/_RMPGzKw4LuDl
https://dl.doubtnut.com/l/_RA5QSYMHNNPf

temperature of the heating element if the room
temperature is 27° C? Temperature coefficient
of resistance of nichrome averages over the

temperature range involved is

1.70 x 10~ * ¢ L.

o Watch Video Solution

2. A storage battery of emf 8.0 V and internal
resistance 0.5¢2 is being charged by a 120 V dc
supply using a series resistor of 15.5{2.What is

the terminal voltage of the battery during


https://dl.doubtnut.com/l/_RA5QSYMHNNPf
https://dl.doubtnut.com/l/_nzAbKvJno1Tx

charging? What is the purpose of using the

series resistor in the charging circuit?

° Watch Video Solution

3. The earth's surface has a negative surface
charge density of 10~ YC. m 2. The potential
difference of 400kV between the top of the
atmosphere and the surface results (due to the
low conductivity of the lower atmosphere) in a
current of only 1800 A over the entire globe. If
there wre no mechanism of sustaining

atmosphericelectric field, how much time


https://dl.doubtnut.com/l/_nzAbKvJno1Tx
https://dl.doubtnut.com/l/_S6dzsyqzQifP

(roughly) would be required to neutralise

earth's surface? [Radius of earth =6.37 x 10°m]

° Watch Video Solution

4, Two wires of equal length , one of
aluminimum and the other of copper have the
same resistance.Which of the two wires is
lighter? Hence explain why aluminium when are
preferred for over head power cables .

(par = 2.63 x 107°Q.m, pc, = 1.72 x 10 °Q. m

relative density of Al=2.7 of Cu=8.9].

| n|nl,l,l,|",l,,f~,l n®


https://dl.doubtnut.com/l/_S6dzsyqzQifP
https://dl.doubtnut.com/l/_32tVvKKryMaC

{ ™ Vvvaldll vidcoO S0IUution ]

Ncert Exemplar Question With Answer Hint Mcq 1

1. Consider a current carrying wire (Current ) in

the shape of a circle. Note that as the current

progresses along the wire, the direction of
L7 .

current density 7 changes in an exact

manner,while the current j remains unaffected

the agent that is essentially responsible for it is

A. source of emf


https://dl.doubtnut.com/l/_32tVvKKryMaC
https://dl.doubtnut.com/l/_OCLXAmKgvXBg

B. electric field produced by charges

accumlated on the surface of wire

C.the charges just behind a given segment

of wire which push them just the right

way by repulsion

D. the charges ahead

Answer: B

O View Text Solution



https://dl.doubtnut.com/l/_OCLXAmKgvXBg

2. Two batteries of emf e; and r3(es > e;1) and
internal resistances r; and 75 respectively are

connected in parallel as shown in fig.1.53.

The equivalent emf of the two cells e.,).

A e < €eq < €9
B.e., < €1
C.eeg = €1 + €9

D. e., is independent of r; and 7y

Answer: A



https://dl.doubtnut.com/l/_IcP5QDEQa0p9

\ o View Text Solution

Ncert Exemplar Question With Answer Hint Mcq 2

1. Temperature dependence of resistivity p(T)
of semiconductors,insulators and metals is
significally based on which of the following

factors?

A.number of charge carriers can change

with temperature T


https://dl.doubtnut.com/l/_IcP5QDEQa0p9
https://dl.doubtnut.com/l/_Eu5PsYX78Oob

B.time interval between two successive

collisions can depend on T

C.length of material can be a function of T

D. mass of carriers is a function of T

Answer: A::B

° View Text Solution

Exercise Multiple Choice Question


https://dl.doubtnut.com/l/_Eu5PsYX78Oob

1. The current in a conductor varies with time t
as I = 2t + 3t*, where I is in ampere and t in
second. Electric charge flowing through a
section of the conductor during t=3 s and t=3 s
is

A. 10C

B.24 C

C.33C

D.44 C

Answer: B



https://dl.doubtnut.com/l/_xcqBWm4BBcUP

\ o Watch Video Solution

2. Emf of a lead-acid accumulator during its

prolonged discharging is

A.1.08V

B.1.5V

C.20V

D.22V

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xcqBWm4BBcUP
https://dl.doubtnut.com/l/_IBWxHzup33sI

3. What energy transformation occurs during

discharging of an accumulator?

A. electrical energy to chemical energy

B. chemical energy to electrical energy

C. electrical energy to mechanical energy

D. mechanical energy to electrical energy

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IBWxHzup33sI
https://dl.doubtnut.com/l/_W47rYzatkBh9

4. What is the nature of energy conversion

during changing of a secondary cell?

A. electrical energy to chemical energy

B. chemical energy to electrical energy

C. electrical energy to mechanical energy

D. mechanical energy to electrical energy

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NxNOW9wibNnb

5. Which of the following graphs represents the
variation of current (I) through a metallic

conductor with its terminal potential difference

(V)?

A e

B. Lo

C. e

D. L.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_V2ybKgtJ9cwf

6. The dimension of resistance is

A MIL?T 311

B.MIL*T 111

C.ML*T 31?2

D. MIL?>T 11

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_V2ybKgtJ9cwf
https://dl.doubtnut.com/l/_zcwNlFSkmYow

7. Resistivity of copper is 1.76 x 107%Q cm.
What will be the resistance between two
opposite faces of a copper cube of side 1T m?
A.1.76 x 10
B.1.76 x 10~°Q

C.1.76 x 10 %Q

D.1.76 x 10~ 2Q

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_PX3UqxCkKBHP

8. A block has dimensions 1 cm, 2cm, 3cm Ratio
of the maximum and minimum resistance
between any two points of opposite faces of
this block is

A 1:6

B.1:9

C.9:1

D.18:1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_THDvYzA2QYxJ

9. A conductor with rectangular cross section
has dimensions (a X 2a X 4a) as shown in
fig.1.54 Resistance across AB is Ry, across CD is

R, and across EF is R3. Then

AR, = R, = R;

B.Ry > Ry > Rj3

C.Ry > R3 > R,

D.R; > R3 > Ry


https://dl.doubtnut.com/l/_THDvYzA2QYxJ
https://dl.doubtnut.com/l/_ciEj6wYgPoRt

Answer: D

o View Text Solution

10. A wire of resistance 4} is bent through
180° at its mid point and the two halves are
twisted together. Then the resistance is

A. 1Q

B. 22

C. 52

D. 8(2


https://dl.doubtnut.com/l/_ciEj6wYgPoRt
https://dl.doubtnut.com/l/_KTAA8h8T5vJD

Answer: B

o Watch Video Solution

11. The temperature coefficient of resistance of
a metal is 0.004°C ~ . If a wire has resistance
1 at 0° C then what will be the value of that
resistance at 100° C?

A. 0.6

B. 0.9612

C. 1.04(2


https://dl.doubtnut.com/l/_KTAA8h8T5vJD
https://dl.doubtnut.com/l/_uNAWdgkmPIMn

D. 1.41)

Answer: D

o Watch Video Solution

12. A carbon resistor has a resistance of 10°Q.

The colour of its third band is

A. yellow

B. green

C. blue


https://dl.doubtnut.com/l/_uNAWdgkmPIMn
https://dl.doubtnut.com/l/_6vDWeNh4W4Ta

D. violet

Answer: B

o Watch Video Solution

13. The resistance of a wire is 52 at 50°C and

62 at 100°C . The resistance of the wire at

0° C will be

A. 1Q

B. 212


https://dl.doubtnut.com/l/_6vDWeNh4W4Ta
https://dl.doubtnut.com/l/_lMh83BAGpUeC

C. 3Q2

D. 4()

Answer: D

° Watch Video Solution

14. If three resistances connected in series,are
related as R; > Ry > R3 then what is the
relation between the currents flowing through

them?

AL =1 =1


https://dl.doubtnut.com/l/_lMh83BAGpUeC
https://dl.doubtnut.com/l/_bMzz8SoFXnKn

B.I; > I, > I3

I, <L < I

D.I, > I, > I,

Answer: A

o Watch Video Solution

15. IF three resistances are connected in parallel
and the relation between then is
R, > Ry > Rj3, then the relation between the

currents flowing through them is


https://dl.doubtnut.com/l/_bMzz8SoFXnKn
https://dl.doubtnut.com/l/_Y3zMuq9uEiE6

AL =1 =1

B.I, > I, > I,

ChL <) <Is

D.I, > I, > I,

Answer: C

° Watch Video Solution

16. Two resistances of 62 and 32 are connected

in parallel and this combination is connected to


https://dl.doubtnut.com/l/_Y3zMuq9uEiE6
https://dl.doubtnut.com/l/_L7VpFxpZqvQy

a battery of emf 2V. What will be the current

flowing through the 62 resistance?

D.2A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_L7VpFxpZqvQy

17. A series combination of three resistances
192, 22 and 3€2 is connected with a cell of emf
1.5 V and of negligible internal resistance. What
is the terminal potential difference across the

third resistance?

Answer: C



https://dl.doubtnut.com/l/_xPWvgZAOeCse

‘ ° Watch Video Solution

18. A uniform metal wire of resistance R is
stretched to twice its length. Now this wire is
halved, and the two halves are connected in

parallel. The equivalent resistance is

i
© 2
B. R

C.2R

D. 4R


https://dl.doubtnut.com/l/_xPWvgZAOeCse
https://dl.doubtnut.com/l/_YTzRiJjXJjzQ

Answer: B

o Watch Video Solution

19. A set of n identical resistors,each of
resistance R ohm when connected in series,
have effective resistance X ohm and when
connected in parallel the effective resistance is

y Ohm. The relation between R)X and Y is given

by

AR=+vXY


https://dl.doubtnut.com/l/_YTzRiJjXJjzQ
https://dl.doubtnut.com/l/_qIcXEVWlWq8w

B.R=YVX

CR=XVY
D.v/R = XY
Answer: A

o View Text Solution

20. An uniform wire of resistance 36€2 is bent in
the form of a circle. The equivalent resistance

across the points Aand B is

L


https://dl.doubtnut.com/l/_qIcXEVWlWq8w
https://dl.doubtnut.com/l/_juGTeJXCIda5

A. 3612

B. 1802

C. 90

D. 2.75(2

Answer: D

o View Text Solution

21. A ring is made of a wire having a resistance
Ry = 12Q. Find the points A and B as shown in

the figl.61 at which a current carrying


https://dl.doubtnut.com/l/_juGTeJXCIda5
https://dl.doubtnut.com/l/_6157dCxg0vti

conductor should be connected so that the
resistance R of the sub circuit between these
points is equal to §Q

o

o
N[ —= ool w W~ oo o

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_6157dCxg0vti

22. When a resistance of 12€2 is conencted with
a cell of emf 1.5V, 0.1 A current flows through

the resistance internal resistance of the cell is

A. 1Q

B. 3(2

C. 52

D. 1.5€2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bLG2fFsBcwyy

23. When a resistance of 12€2 is conencted with
a cell of emf 1.5V, 0.1 A current flows through

the resistance internal resistance of the cell is

A. 1Q

B. 3(2

C. 52

D. 152

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9PjEWJ1lhThp

24. A shunt of resistance 1£2 is connected with a
galvanometer of resistance 100€2. What part of
the main current will flow through the

galvanometer?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tknWXUaLO2Vm

25. A galvanometer of resistance R is connected
to an electric circuit. The main current in the
circuit is k times the maximum current that the
galvanometer can withstand. The maximum
value of the stunt resistance that should be

used across the galvanometer is

A. kR



https://dl.doubtnut.com/l/_tknWXUaLO2Vm
https://dl.doubtnut.com/l/_NzAlncYeg8Ku

Answer: D

o Watch Video Solution

26. Two electric cells each of emf 1.5 V and
internal resistance 22 are connected in parallel
and this combiantion of cells is connected with
an external distance of 2{). What will be the

current in the external circuit?


https://dl.doubtnut.com/l/_NzAlncYeg8Ku
https://dl.doubtnut.com/l/_eMVVeBLFkeDU

Answer: C

° Watch Video Solution

27. n identical cells, each of emf e and internal
resistance r, are first connected in series and
then in parallel. What will be the ratio of the
emfs and of the internal resistances of these

two cell combinations?


https://dl.doubtnut.com/l/_eMVVeBLFkeDU
https://dl.doubtnut.com/l/_b5l8twfzN3lv

Answer: B

° Watch Video Solution

28. Two cells each emf e but of internal
resistance r; and ry are connected in series

through and external resistance R. IF the


https://dl.doubtnut.com/l/_b5l8twfzN3lv
https://dl.doubtnut.com/l/_Kuig7fdfacN1

potential difference across the first cell is zero
while current flows the value of R in terms of r;

and ry is

A.R:’I"l—l-’l"z

B.R:’T‘l — To
1
CR= E(Tl —|—’I°2)
1
D.R = —(7"1—7"2)
2
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Kuig7fdfacN1
https://dl.doubtnut.com/l/_VbfrKunObuvu

29. A galvanometer connected with an unknown
resistor and two identical cells in series each of
emf 2V,shows a current of 1A. If the cells are
connected in parallel, it shows 0.8 A. Then the
internal resistance of the cell is

A. 102

B. 2.8(2

C.0.7Q

D. 1.42

Answer: A

l o Watch Video Solution


https://dl.doubtnut.com/l/_VbfrKunObuvu

30. In a metallic conductor, the number of free
electrons per unit volume is n and the drift

velocity of those electrons is v,. Then

AvgxXn

1
B.vg x —
n

C.yy x n?

1
D.vg X —
n2

Answer: B

I o WMilabdl.\ Nt daa L.kt aa



https://dl.doubtnut.com/l/_VbfrKunObuvu
https://dl.doubtnut.com/l/_t98u5CnNre0h

Yvdilil VIUCU JVIULIVII ) |

31. When a current of 1 A flows through a
copper wire of cross sectional area 1mm? the
drift velocity of free electrons becomes v, What
will be the drift velocity of free electrons when
the same current flows through a copper wire

of cross sectional area 2mm??

A2
"2

B.v

C.2v


https://dl.doubtnut.com/l/_t98u5CnNre0h
https://dl.doubtnut.com/l/_lvfXyRjGTVzp

D. 4v

Answer: A

o Watch Video Solution

32. Two copper wires have a ratio of 1:4
between their diameters. IF the same current
passes through both of them, the drift velocity

of the electrons will be in the ratio of

A.16:1

B.4:1


https://dl.doubtnut.com/l/_lvfXyRjGTVzp
https://dl.doubtnut.com/l/_C4ievvZmoYCt

C.1:4

D.1:16

Answer: A

° Watch Video Solution

Exercise Very Short Answer Type Question

1. For What property of conductors, current will

flow through a wire connecting them?

° Watch Video Solution



https://dl.doubtnut.com/l/_C4ievvZmoYCt
https://dl.doubtnut.com/l/_fbu6B65SSn12

2. Does the emf of a standard electric cell

depend on the volume of the cell?

o Watch Video Solution

3. What kind of cell should be preferred to get a

high current?

o Watch Video Solution



https://dl.doubtnut.com/l/_fbu6B65SSn12
https://dl.doubtnut.com/l/_NsRcn5N3whUL
https://dl.doubtnut.com/l/_iXgbAfSKaawm

4. Lead oxide is used as___ electrode in a lead -
acid accumulator as an active component [Fill

in the blanks]

° Watch Video Solution

5. Spongy lead is used as electrode in a

lead-acid accumulator as an active component

[Fill in the blanks]

O Watch Video Solution



https://dl.doubtnut.com/l/_rHo8l8XniiCw
https://dl.doubtnut.com/l/_R8q66t2zjqFm
https://dl.doubtnut.com/l/_q9AANkzcq4tQ

6. Which active electrolyte is used in a lead-acid

accumulator?

o Watch Video Solution

7. Internal resistance of the secondary cell

than that of a primary cell [Fill in the blanks]

O Watch Video Solution

8.If a current of TmA flows through a conductor

having potential difference of 1V between its


https://dl.doubtnut.com/l/_q9AANkzcq4tQ
https://dl.doubtnut.com/l/_5xG1xxF1j2cT
https://dl.doubtnut.com/l/_l9ATDsCLIl53

two ends ,what will be the resistance of the

conductor?

o Watch Video Solution

9. For a metallic conductor, what is the nature
of the graph of current strength vs. potential

difference?

O Watch Video Solution



https://dl.doubtnut.com/l/_l9ATDsCLIl53
https://dl.doubtnut.com/l/_1wLNyuh3IQ27

10. Resistance of a conductor is 2002 and the
current through it is 10 mAWhat is the
potential difference across the two ends of the

conductor?

o Watch Video Solution

11. Resistivity of copper is 1.76 x 10~ %Q.cm.

Express it in ohm.m.

O Watch Video Solution



https://dl.doubtnut.com/l/_eKRiCcfVHjfO
https://dl.doubtnut.com/l/_5S3MeKqyixDt
https://dl.doubtnut.com/l/_k7N3TgY1I4Ly

12. Resistivity of copper is 1.76 x 10~ %Q.cm.
Determine the resistance of a copper rod
having length 10 cm and cross sectional area

lem?.

o Watch Video Solution

13. Two conducting wires of lenghts | and 2l
have the same cross-sectional area.Compare

their resistances.

o Watch Video Solution



https://dl.doubtnut.com/l/_k7N3TgY1I4Ly
https://dl.doubtnut.com/l/_PEDdc1WpyQhS
https://dl.doubtnut.com/l/_2fukvEoVdv17

14. Two wires A and B are of the same metal and
of the same length. Their areas of cross section
are in the ratio of 2:1. IF the same potential
difference is applied across each wire is
turn,what will be the ratio of the currents

flowing in A and B?

o Watch Video Solution

15. What will be the change in the resistance of

the Eureka wire,when its radius is halved and


https://dl.doubtnut.com/l/_2fukvEoVdv17
https://dl.doubtnut.com/l/_aYh1gjlIqpc9

length is reduced to one-fourth of its original

length?

° Watch Video Solution

16. Two wires A and B of the same metal have
the same across sectional area and have their
lengths in the ratio 2: 1 What will be the ratio
of currents flowing through them respectively,
when the same potential difference is applied

across each of them?

o Watch Video Solution



https://dl.doubtnut.com/l/_aYh1gjlIqpc9
https://dl.doubtnut.com/l/_7inyzfqW6Gkh

17. Name a substance whose resistance

decreases with in the increases in temperature.

o Watch Video Solution

18. What is the unit of temperature coefficient

of resistance?

° Watch Video Solution



https://dl.doubtnut.com/l/_tNkeW1rvHpbB
https://dl.doubtnut.com/l/_sNjNaUNArJ5n

19. The temperature coefficient of resistance for
the material of a conductor is 38 x 10~4 ¢ !
What will be its value in° F ~! ? Range of rise

in temperature can be assumed small.

o Watch Video Solution

20. A carbon resistor is coloured with four
different bands=brown,black,orange and silver
respectively. Find the range of its probable

resistance.

l o Watch Video Solution


https://dl.doubtnut.com/l/_N7EhJhl90xNn
https://dl.doubtnut.com/l/_Ihxz5BwZcyA1

21. Resistance of a carbon resistor is 6.8k()

What is the first three colour bands on it.

° Watch Video Solution

22. Of metals and alloys,which has greater value

of temperature coefficient of resistance?

O Watch Video Solution



https://dl.doubtnut.com/l/_Ihxz5BwZcyA1
https://dl.doubtnut.com/l/_mOFt88fUgez2
https://dl.doubtnut.com/l/_AaSmRx9mauZ5

23. How are different electrical appliances

connected In domestic electric connection?

o Watch Video Solution

24. Two resistances 1€2 and 2() are connected in
series and a potential difference of 6V is
applied across the ends of this combination.
What will be the terminal potential difference

across the second resistance?

o Watch Video Solution



https://dl.doubtnut.com/l/_pAaktfaECjIU
https://dl.doubtnut.com/l/_PlBvimVwGPRT

25. Two resistances 1€2 and 2} are connected in
parallel and a potential difference of 6V is
applie across the ends this combination,
Calculate the current through the second

conductor.

o Watch Video Solution

26. What is the value of | in the circuit of

Fig.1.64?

o Watch Video Solution



https://dl.doubtnut.com/l/_xpSx5YAIxKLf
https://dl.doubtnut.com/l/_tOeQlufTKs9l

27. Equivalent resistance in a parallel
combination is ..... than each of the component

resistances [Fill in the blanks].

° Watch Video Solution

28. Two resistance of 62 and 32 are connected
in parallel when current is sent through this
combination,compare the currents through the

resistances.

o Watch Video Solution



https://dl.doubtnut.com/l/_r0kwoMFYc7fA
https://dl.doubtnut.com/l/_X7UFK6IkvrIA

29. A metallic wire of resistance R is folded into
two equal parts and then wound well, what will

be new resistance then?

° Watch Video Solution

30. The resistance of an electrical appliance is
20012 and it can withstand a maximum current
of 1A. To operate the appliance on a dc source
of 220 V what minimum resistance should be

connected in series with it?

l o Watch Video Solution


https://dl.doubtnut.com/l/_77lCl73cWlEj
https://dl.doubtnut.com/l/_5Gh8T2hYWqX6

31. The equivalent resistance of two resistances
in series is four times the equivalent resistance
when they are in parallel. If one of the
resistances is R, then what would be the

resistance of the other?

° Watch Video Solution

32. Three resistances,each of 42, are connected

in the form of an equilateral triangle.Find the


https://dl.doubtnut.com/l/_5Gh8T2hYWqX6
https://dl.doubtnut.com/l/_6jtPlmB6cE7y
https://dl.doubtnut.com/l/_BxkFehAnjp3v

effective resistance between its two corners.

o Watch Video Solution

33. Name the quantity for which the potential
difference of a cell becomes less than its emf

due to its internal resistance.

o Watch Video Solution

34. What is the maximum value of current

available from a cell of emf 1.5 V and internal


https://dl.doubtnut.com/l/_BxkFehAnjp3v
https://dl.doubtnut.com/l/_445kezPB40W2
https://dl.doubtnut.com/l/_PPqgGUGTq7gv

resistance 1€2?

o Watch Video Solution

35. IF the through a circuit or the of a

cell be zero, then the value of the lost volt

becomes zero [Fill in the blanks]

o Watch Video Solution

36. Emf, of a cell is 1.5Vand its internal

resistance is 1{2 When the cell sends current in


https://dl.doubtnut.com/l/_PPqgGUGTq7gv
https://dl.doubtnut.com/l/_BIJoTWT9MdXL
https://dl.doubtnut.com/l/_uXeKHl8r0W5F

an external circuit having resistance 2}, then

what will be the value of lost volt?

° Watch Video Solution

37. When a stunt of 12 is connected in parallel
with a galvanometer 1% of the main current
flows through the galvanometer .Determine the

resistance of the galvanometer.

o Watch Video Solution



https://dl.doubtnut.com/l/_uXeKHl8r0W5F
https://dl.doubtnut.com/l/_nahoIA7MU5aE

38. If the current through a galvanometer of
resistance G is to be reduced n times, what

should be the shunt resistance?

° Watch Video Solution

39. A shunt of 1€) is connected in parallel with a
galvanometer of resistance 99€). IF the main
current of the circuit be 1A, then what will be

the galvanometer current?

o Watch Video Solution



https://dl.doubtnut.com/l/_8ciy6AgODeeE
https://dl.doubtnut.com/l/_ObJWTYlquwbB

40. n electric cells having emf e and internal
resistance r each are connected in parallel.What

is the emf of this combination?

° Watch Video Solution

41. n electric cells of emf e and internal

resistance r each are connected in series.What

is the emf of this combination.

O Watch Video Solution



https://dl.doubtnut.com/l/_9zuzmtSltFzF
https://dl.doubtnut.com/l/_aqnB8uYPni4n
https://dl.doubtnut.com/l/_1M9TXDINtXJb

42. In metallic conductor of conventional

current is to the direction of flow of free

electrons [Fill in the blanks]

o Watch Video Solution

43. Velocity of electric current is much more__

than the drift velocity of free electrons in a

metallic conductor [Fill in the blanks].

o Watch Video Solution



https://dl.doubtnut.com/l/_1M9TXDINtXJb
https://dl.doubtnut.com/l/_syncKOHFGkWi

44. The potential difference across a given
copper wire is increased.What happens to the

drift velocity of the charge carriers?

o Watch Video Solution

Exercise Short Answer Type Question |

1. Keeping the components of an electric cell
unchanged, if their amounts be increased then

which property of the celll will change?

r. e l


https://dl.doubtnut.com/l/_xfT1zw259dP8
https://dl.doubtnut.com/l/_jzSXsDRWpkhs

{ ™ Vvvaldll vidcoO S0OIUution ]

2. Force and electromotive force are two
different physical quantities-explain  the

statement.

o Watch Video Solution

3. When the two electrodes of an electric cell
are connected directly with a voltmeter,it gives
a reading of 1.2 V,State whether this value can

be called the emf of the cell?

| - |


https://dl.doubtnut.com/l/_jzSXsDRWpkhs
https://dl.doubtnut.com/l/_zfWnMpcsPrz4
https://dl.doubtnut.com/l/_i1naXPTdGwME

| QJ Watch Video Solution

4.Show that if the two electrodes of an electric
cell are short circuited then no potential

difference will exist between them.

o Watch Video Solution

5. Show that in a closed circuit the potential
difference between the two ends of a cell is less

than the emf of that cell.

O Watch Video Solution



https://dl.doubtnut.com/l/_i1naXPTdGwME
https://dl.doubtnut.com/l/_GRdJcEnD0Pyu
https://dl.doubtnut.com/l/_8ISuEeuxHHUN

6. In household electrical wiring how are the
lights and fans are connected-in series or in

parallel? Give reason of your answer.

o Watch Video Solution

7. Show that the terminal potential difference
of a cell connected in a closed circuit is , in

general,less than its emf.

o Watch Video Solution



https://dl.doubtnut.com/l/_8ISuEeuxHHUN
https://dl.doubtnut.com/l/_7xMBBZzTdICQ
https://dl.doubtnut.com/l/_qUfgstcWAl38

8. Show that the equivalent resistance of a
series combination is greater than every

individual resistance of that combination.

° Watch Video Solution

9. Show that the equivalent resistance of a
parallel combination is less than every

individual resistance of that combination.

O Watch Video Solution



https://dl.doubtnut.com/l/_IfesFYuMntaS
https://dl.doubtnut.com/l/_19mwDRLHovNt
https://dl.doubtnut.com/l/_yTkh44R7VRv9

10. IF two resistor are connected in
parallel,their equivalent resistance would be
less than even the lower resistance of the two -

prove it.

o Watch Video Solution

11. You are given 'n' resistors,each of resistance
'r'These are first connected to get minimum
possible resistance.In the second,case these are
again connected differently to get maximum

possible resistance.Compute the ratio between


https://dl.doubtnut.com/l/_yTkh44R7VRv9
https://dl.doubtnut.com/l/_Vahq0PCXt2dW

the minimum and maximum values of

resistances so obtained.

° Watch Video Solution

12. The capacity of a secondary cell is 30 Ah
what is the meaning of this statement? How
much electric charge would be available

without damaging the cell?

o Watch Video Solution



https://dl.doubtnut.com/l/_Vahq0PCXt2dW
https://dl.doubtnut.com/l/_jmUXXXlEvSKp

13. Due to a mistake in the designing an
ammeter is joined is parallel to a resistance of a
circuit amd a voltmeter in series with it.What

will be the consequences?

o Watch Video Solution

14. IF the electron drift speed is so small and
the electron's charge is also small,then how can
we still obtain a large amount of current in a

conductor?

l o Watch Video Solution


https://dl.doubtnut.com/l/_G9zobcxdXgdz
https://dl.doubtnut.com/l/_06VLQuSlqIWS

15. A carbon resistor of 41k is to be marked
with rings of different colours for its

identification.Write the sequence of colours.

o Watch Video Solution

16. IF the current supplied to a variable resistor
is constant, draw a graph between voltage and

resistance.

° Watch Video Solution



https://dl.doubtnut.com/l/_06VLQuSlqIWS
https://dl.doubtnut.com/l/_WUSGpiq60npN
https://dl.doubtnut.com/l/_4XYkbwAoQiUi

17. Name any one material having a small value
of temperature coefficient of resistance Write

one use of this material.

o Watch Video Solution

18. How does the conductance of a
semiconducting material change with rise in

temperature?

° Watch Video Solution



https://dl.doubtnut.com/l/_4XYkbwAoQiUi
https://dl.doubtnut.com/l/_yKbUqcYlYw4d
https://dl.doubtnut.com/l/_fTnIcb0ThliH
https://dl.doubtnut.com/l/_iVj1aQq9d3bt

19. The electron drift speed is estimated to be
only a few mm. s ! for currents in the range
of a few ampereHow then is current
established almost the instant a circuit is

closed?

o Watch Video Solution

20. Draw a graph to show the variation of
resistance of a metal wire as a function of its
diameterkeeping length and temperature

constant.


https://dl.doubtnut.com/l/_iVj1aQq9d3bt
https://dl.doubtnut.com/l/_9uFm1ZVWc7NZ

o Watch Video Solution

21. What happends to the drift velocity of
electrons and to the resistance,if length of
conductor is doubled keeping potential

difference unchanged?

o Watch Video Solution

22. IF potential differences V applied across a
conductor is increased to 2V,how will the drift

velocity of electrons change?


https://dl.doubtnut.com/l/_9uFm1ZVWc7NZ
https://dl.doubtnut.com/l/_RZMaqIr3hIGd
https://dl.doubtnut.com/l/_XM543GQ7E61p

° Watch Video Solution

23. Draw the graph showing variation of

resistivity with temperautre for silicon.

O Watch Video Solution

Exercise Short Answer Type Question li

1. What changes will be observed in an electric

cell if the electrodes used in it are brought very


https://dl.doubtnut.com/l/_XM543GQ7E61p
https://dl.doubtnut.com/l/_hTbFnRoCZo2W
https://dl.doubtnut.com/l/_o46c8KZtlA1u

close to each other and if their size are

increased?

° Watch Video Solution

2. When an electric lamp is connected with a 10
V electric cell, it is seen that a 0.01 A current
flows through it. But if that lamp is connected
with 220 V mains , then a steady current of 0.05
A flows through itExplain the apparent

discrepancies with ohm's law.

o Watch Video Solution



https://dl.doubtnut.com/l/_o46c8KZtlA1u
https://dl.doubtnut.com/l/_SnIibQwj51SL

3. The potential difference between the two
ends of a conducting coil is made twice,but it is
seen that the current strength is not

doubled.Explain the reason.

o Watch Video Solution

4. The emf of each of two cell is E and their
internal resistances are r; and 75 respectively.
They are connected in series and the
combination is connected to a resistance R

such that the terminal potentail difference


https://dl.doubtnut.com/l/_4JKuLo4dvyps
https://dl.doubtnut.com/l/_3zgj3ZE3ywg7

across the plates of the first cell is zero.

Calculate the value of R.

° Watch Video Solution

5.you have several identical electric cells. IF the
internal resistance of the cells be (i) very much
greater (ii) very much smaller than external
resistance, then how should the cells be
connected with that resistance to increase the

current through it?

o Watch Video Solution



https://dl.doubtnut.com/l/_3zgj3ZE3ywg7
https://dl.doubtnut.com/l/_xJkBjYuJH6mI

6. Currents are passing through a metallic
conductor in one circuit and through an
electrolyte in another. What will be effect on
these currents,if the temperature of both the
metallic conductor and the electrolyte are

increased?

o Watch Video Solution

7. A semiconductor -resistor is connected in
parallel with a variable resistance.This

combination is joined in series with an electric


https://dl.doubtnut.com/l/_D6ozx3rRNjEU
https://dl.doubtnut.com/l/_bnBlV4jQznZh

cell and a milliammeter . If the temperature
increases,how would you keep the milliammeter
reading to a constant value? Justify your

answer.

o Watch Video Solution

Exercise Problem Set |

1. The current flowing through a wire depends

on time as | = 92 + 4¢ + 1. What will be the


https://dl.doubtnut.com/l/_bnBlV4jQznZh
https://dl.doubtnut.com/l/_MPhTmyQtr8eV

amount of charge flowing through the cross

section of wire in time t=1s to t=2s?

° Watch Video Solution

2. In a closed circuit,the current I(in ampere) at
an instant of time t( in seconds) is given by
I =4 —0.08t.. What will be the number of
electrons flowing in 50 s through the cross
section of the conductor ? (charge of an

electron=1.6 x 10 1°Q)

o Watch Video Solution



https://dl.doubtnut.com/l/_MPhTmyQtr8eV
https://dl.doubtnut.com/l/_S6mw05Dq2JqI

3. What is the resistance of a relay coil which
draws a current of 35 mA when the voltage

applied to it is 14 V.

° Watch Video Solution

4. An electric kettle has a resistance of 160f).
What current will flow when it is connected to a

240V supply?

O Watch Video Solution



https://dl.doubtnut.com/l/_8GvF6vgEoU6D
https://dl.doubtnut.com/l/_YPSXC5ABJVnT
https://dl.doubtnut.com/l/_h6C0wXoY4z78

5.1F a wire of length 1 m and diameter 1.5 mm, a
potential difference of 5 mV is applied between
its two ends and the current through it is 500
mA.Determine the specific resistance for the

material of the wire.

° Watch Video Solution

6. The resistance of a uniform metallic wire is
1Q,its radius is 01 mm and resistivity of its
material is 1.8 x 107 %Q.cm. Determine the

length of the wire.

& 3 ]


https://dl.doubtnut.com/l/_h6C0wXoY4z78
https://dl.doubtnut.com/l/_dBgF9nbDJfYu

| W Watch Video Solution

7.The lengths diameters and resistances of two
wire are in the ratio of 1: 2 Determine the ratio

of the resistivities for their materials.

° Watch Video Solution

8. A wire of radius 5 mm is produced from a
lump of copper. Another wire of the same mass

but of diameter 1 cm is produced from another


https://dl.doubtnut.com/l/_dBgF9nbDJfYu
https://dl.doubtnut.com/l/_z730VJIAPHCB
https://dl.doubtnut.com/l/_xFLgRLC6gzB0

lump of copper. Determine the ratio of the

resistances of the two wires.

° Watch Video Solution

9. A metal wire has a resistances of 5} . If its
length is doubled by stretching,what would be
its resistance? Suppose the volume and

resistivity of the wire do not change.

o Watch Video Solution



https://dl.doubtnut.com/l/_xFLgRLC6gzB0
https://dl.doubtnut.com/l/_fCPluP8VyfJB

10. A 1 m long metal wire has a cross sectional
area of 0.1mm?. Find out the resistance of the
wire if the resistivity of the metal is

1.8 x 107 %Q. em.

o Watch Video Solution

1. The lengths,resistances and resistivities of
materials of two wires-each is in the ratio of

1: 2 What is the ratio between their diameters?

o Watch Video Solution



https://dl.doubtnut.com/l/_yw36V8Sd4eeM
https://dl.doubtnut.com/l/_ayRHgWUQb5oK

12. A nichrome wire of resisitivity "p’ s
stretched to make it 10% longer What is the

percentage change in its resistance?

° Watch Video Solution

13. A wire with a resistances 5{2 is drawn out so
that its new length is three times its original
length. Find the resistance of the longer wire.

What would be the effect on resistivity?

o Watch Video Solution



https://dl.doubtnut.com/l/_bhOEFghfRCbt
https://dl.doubtnut.com/l/_DtVnOkhofzKf

14. A wire of resistance 32(2 is melted and
drawn into a wire of half of its original
length.Calculate the resistance of the new
wireWhat is the percentage change in

resistance?

° Watch Video Solution

15. The resistance of a copper wire at 20°C'is
30 and at 100° is 3.94().Determine the

temperature coefficient of resistance of copper.

l o Watch Video Solution


https://dl.doubtnut.com/l/_2y0cqgEyqc7I
https://dl.doubtnut.com/l/_5PE4aBRYGYXQ

16. The temperature coefficient of resistance of
copper is 42.5 x 10 °C . what would be the
resitance of a copper wire at 100° C if it is 4}

at 30°C?

o Watch Video Solution

17. A voltage of 30 V is applied across a carbon
resistor with first,second and third rings of

blue,black and yellow colours respectively.


https://dl.doubtnut.com/l/_5PE4aBRYGYXQ
https://dl.doubtnut.com/l/_uXPYZRSnrkM5
https://dl.doubtnut.com/l/_K6xXJN41GUjU

Calculate the value of current , in mAithrough

the resistor.

° Watch Video Solution

18. The resistance of a platinum wire of
platinum resistance thermometer at the ice
point is 52 and at steam point is 5.23(2 When
the thermometer is inserted in a hot bath,the
resistance of the platinum wire is 5.795(2

.Calculate the temperature of the both.

o Watch Video Solution



https://dl.doubtnut.com/l/_K6xXJN41GUjU
https://dl.doubtnut.com/l/_HkkhNh2xN0vT

19. A carbon resistor is marked in coloured
bands in the sequence blue,green ,orange and
gold. What is the resistance and tolerance value

of the resistor?

o Watch Video Solution

20. The sequence of bands market on a carbon
resistor are yellow,red,orange and silverWhat is

its (i) resistance and (ii) tolerance?

o Watch Video Solution



https://dl.doubtnut.com/l/_qXM6EwEcwjvA
https://dl.doubtnut.com/l/_zjsUHWFSJUQj

21. What percent will be the equivalent
resistance of two resistances 2(2 and 32 in
their parallel combination with respect to their

equivalent resistance in series combination?

o Watch Video Solution

22. With two resistances 22 and 32 In parallel a
third resistance of 4} is connected in

series.Find their equivalent resistance.

o Watch Video Solution



https://dl.doubtnut.com/l/_7ryLRZQUdPmM
https://dl.doubtnut.com/l/_mZ0IvkFvuSZv

23. Equivalent resistances of two resistors in
their series and parallel combinations are 1012
and 2.1Q) respectively.Find out the values of two

resistances.

o Watch Video Solution

24. The equivalent resistances of two
resistances in parallel combination is one-
fourth of their equivalent resistance in series
combination.If one of the resistance is 1012

then find the other.


https://dl.doubtnut.com/l/_JOQUFIap87hk
https://dl.doubtnut.com/l/_2b9WPMBgegof

o Watch Video Solution

25. There are 14 resistances each of magnitude
1Q). Keeping three of them in series in each
row,four rows are arranged in parallel. The
remaining two resistances are connected in
series with the previous combination.Determine

the equivalent resistance of the whole network.

° Watch Video Solution



https://dl.doubtnut.com/l/_2b9WPMBgegof
https://dl.doubtnut.com/l/_sneDlcxTvsMz

26. The resistance of an electrical appliance is
200€2 and it can withstand a maximum current
of 0JAA dc source ,which can send 1A main
current,is connected with this appliance,How
much resistance should be connected In

parallel with the appliance to run it with safety?

o Watch Video Solution

27.The ratio of three resistances is 1:2: 3 if the
greatest resistance be 12 ohm then what will be

the equivalent resistance of the three


https://dl.doubtnut.com/l/_bWBME91bQ8kh
https://dl.doubtnut.com/l/_FOWdtbUg1Lug

resistances in their (i) series combination and

(ii) Parallel combination?

° Watch Video Solution

28. Emf of an electric cell is 21V and its internal
resistance is 0.1(). When the two poles of the
cell are connected with an external resistance, a
potential difference of 2.08 V is obtained.

Determine the value of the external resistance.

° Watch Video Solution



https://dl.doubtnut.com/l/_FOWdtbUg1Lug
https://dl.doubtnut.com/l/_a3i8yIZCoviQ
https://dl.doubtnut.com/l/_WzptpBwkyTLs

29. Emf of an electric cell is 1.5V and its internal
resistance Is 2€2. With this cell 1€2, 2€2 and 102
resistances are arranged in series .Determine
the terminal potential differences of the

resistances and the lost volt.

° Watch Video Solution

30. A cell of emf 21 V and 0.1} internal
resistance sends 100 mA current in an external
circuit. Determine the external

resistance,terminal potential difference across


https://dl.doubtnut.com/l/_WzptpBwkyTLs
https://dl.doubtnut.com/l/_3UDTFckRvkLc

that resistance and internal potential drop of

the cell.

° Watch Video Solution

31. Electric current is sent through a resistance
of 20} from a battery of emf 2V and of
negligible internal resistance .During
measurements of current with the help of an
ammeter , 20% error is incurredWhat is the

resistance of the ammeter?

o Watch Video Solution



https://dl.doubtnut.com/l/_3UDTFckRvkLc
https://dl.doubtnut.com/l/_KimNCgoOuofm

32. Internal resistance of an electric cell is 1€.
Error is incurred during the measurement of its
emf with the help a voltmeterWhat is the

resistance of the voltmeter?

o View Text Solution

33. Current is sent from an electric cell of emf
30 V and of negligible internal resistance
through a resistance of 2002. When an
ammeter is introduced into the circuit is given

a reading of 147 mA. Determine the resistance


https://dl.doubtnut.com/l/_wrMWj8DnBOcP
https://dl.doubtnut.com/l/_o7EoI4ii0vAH

of the ammeter and also the percentage error

in the measurements of current.

° Watch Video Solution

34. An electric cell of emf 2V and of negligible
internal resistance is connected in series with a
coil of resistance a 202 and a galvanometer of
resistance 200€2, a 20€2 resistances is parallel
with  the  galvanometer,find out the

galvanometer current.

o Watch Video Solution



https://dl.doubtnut.com/l/_o7EoI4ii0vAH
https://dl.doubtnut.com/l/_PYCc7uScT0PY

35. Internal resistance of each of 30 identical
cells is 3€2. To get the maximum current
through an external resistance of 10€),the cells
are arranged in m rows such that eah row

contains n cells Determine m and n.

° Watch Video Solution

36. Emf of each of 15 cells is 2V and internal
resistance of each is 0.1€)2. The cells are
arranged in a parallel combination containing 3

rows of 5 cells each. Determine the emf and


https://dl.doubtnut.com/l/_xtqTv5TCeUce
https://dl.doubtnut.com/l/_zovO388Ad1aL

internal resistance of the entire combination of

cells.

° Watch Video Solution

37. 5 electric cells are connected in series .Emf
of each cell is 1.5 V and internal resistance is
0.12When this combination of cells is
connected with an external circuit of resistance
42, what will be the current through that
resistance? What resistance should be
connected instead of 42 so that the current

will be halved?


https://dl.doubtnut.com/l/_zovO388Ad1aL
https://dl.doubtnut.com/l/_6Yr0zlTzlJqz

o Watch Video Solution

38. When a resistance of 4.5¢2 is connected with
10 identical cells in series, a current of 2.5 A
flows through it . IF a 10.5¢2 resistance replaces
the 4.5} resistance , then the current becomes
half the previous value,Determine the emf and

internal resistance of each cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_6Yr0zlTzlJqz
https://dl.doubtnut.com/l/_l5ejM5WyCHgp

39. Calculate the number of electrons crossing
a given cross section in 1second to constitute a

current of 1A.Given charge of an electron-

1.6 x 10~ Y.

o Watch Video Solution

40. The number of free electrons per unit
volume in a metallic conductor is 10*2cm ~ 2 The
area of cross section of the conductor is 1mm?

and the strength of current through the

conductor is 1A. Determine the drift velocity of


https://dl.doubtnut.com/l/_MfVsZa4zRti4
https://dl.doubtnut.com/l/_WriVwEkG7ToQ

the free electrons,(Given that the charge of an

electron — 1.6 x 10~ Q)

° Watch Video Solution

41. Estimate the average drift speed of
conduction electrons in a copper wire of cross

sectional area 1.0 x 10~ “m?

carrying a current
of 1.5 AAssume that the number density of

conduction electrons is 9 x 10%°m 3 charge of

an electron =—1.6 x 10~ '°C.

o Watch Video Solution



https://dl.doubtnut.com/l/_WriVwEkG7ToQ
https://dl.doubtnut.com/l/_MWMIEANnwiMH

Exercise Problem Set li

1. A metallic wire is stretched to increase its
length by 20% .What will be the percentage

change of its resistance?

o Watch Video Solution

2. A wire of unifrom cross section is made from
1g of copper whose resistance is 0.2(2
Determine the length and cross sectional area

of the wire. Given the density of copper


https://dl.doubtnut.com/l/_BvF59Kycopuj
https://dl.doubtnut.com/l/_AmZcFfO88Wad

3

= 9g.cm and its resistivity

— 1.8 x 107 %Q. em.

° Watch Video Solution

3. A wire of 150 resistance is gradually
stretched to double its length . IT is then cut
into two equal parts. These parts are then
connected in parallel across a 3.0 volt battery

Find the current drawn from the battery.

O Watch Video Solution



https://dl.doubtnut.com/l/_AmZcFfO88Wad
https://dl.doubtnut.com/l/_riqkN3OZMqHj
https://dl.doubtnut.com/l/_NEi0oOhaYcTy

4. According to the definition of International
ohm, the resistance of a uniform column of
mercury of length 106.3cm and of mass
14.4521g. When kept is melting ice, becomes 12
(i) IF the temperature coefficient of resistance
of mercury be 9 x 10 ™% C L. then what will be
the resistance of that mercury column in
boiling water?

(i) IF the density of mercury be 13.59 g.cm 3
and its coefficient of volume expansion be
1.8 x 107* C ' then what will be the

resistivity of mercury at the temperature of

boiling water.


https://dl.doubtnut.com/l/_NEi0oOhaYcTy

o Watch Video Solution

5. The coefficient of linear equation of copper is
17 x 107 % /° C and its temperature coefficient
of resistance is 42.5 x 10°4 C~! . IF the
resistivity of copper at 0°C be 1.55 x 10~ °Q

cm. then what will be its resistivity at 100° C?

o Watch Video Solution

6. Two wires are of lengths 1 cm and 2 cm and

their diameters are 1T mm and 2 mm


https://dl.doubtnut.com/l/_NEi0oOhaYcTy
https://dl.doubtnut.com/l/_9lvBsH2zuvcE
https://dl.doubtnut.com/l/_cWWZiltlJug6

respectively. The wires are joined in series and
on this combination a potential difference of
4.5V is applid.If both the wires are made of the
same material , determine the terminal

potential difference across the shorter wire.

o Watch Video Solution

7. With a series combination of 1) and 2
resistances another series combination of
resistances 5{) and 7} cell is joined and the

main current of the circuit becomes 0.5 AWhat


https://dl.doubtnut.com/l/_cWWZiltlJug6
https://dl.doubtnut.com/l/_rVzzYHIjvDv5

is the terminal potential differences across the

1€) resistances?

° Watch Video Solution

8. A quadrilateral ABCD is made of conducting
wires AB = 3Q, BC =2Q,CD = 4Q and
AD = 6€) .The points A and B are connected
with an electric cell and a mains current of 200
mA is obtained.What is the potential difference

between C and D?

o Watch Video Solution



https://dl.doubtnut.com/l/_rVzzYHIjvDv5
https://dl.doubtnut.com/l/_XecRnATKwLS3

9. 5A current is divided into three parallel
branches in a circuit.The ratio of the lengths of
the wires in the branches is 2:3:4 and that of
their diameters is 3:4:5 IF the wires are made
of the same materials,find the current in each

branch.

o Watch Video Solution

10. An electric cell of emf 10 V and of internal
resistance 1) is connected in series with the

parallel combination of three resistances of


https://dl.doubtnut.com/l/_DeTZJr4wiI3Z
https://dl.doubtnut.com/l/_A5A5unkRP6E2

3Q2, 5€2 and 8().Calculate the currents through

the three resistances.

° Watch Video Solution

1. Three resistances 82, 202 and 402 are
connected in parallel and the combination is
joined to a cell of emf 2.1 V. IF current through
the lowest resistances is 0.25A, determine the

terminal resistance of the cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_A5A5unkRP6E2
https://dl.doubtnut.com/l/_gxbX15waFDJT
https://dl.doubtnut.com/l/_eYpeoLGIhdlp

12. An electric cell is sending electric currents
through a resistance of 10€). IF a shunt of 1Q is
connected with that resistance then the
current through the 1082 resistance becomes
half of the previous value.What is the resistance
of the cell?IF the current through the shunt be

0.9A, then what will be the emf of the cell?

o Watch Video Solution

13. A parallel combination of three resistances

of 62, 1202 and 122 is connected in series with


https://dl.doubtnut.com/l/_eYpeoLGIhdlp
https://dl.doubtnut.com/l/_v4WpJj4cXopt

an electric cell of emf 1.5 V and internal
resistance2(). Find out the currents through

the three resistances.

o Watch Video Solution

14. Three resistances of 4}, 52 and 12{) are
connected in parallel.A battery of emf 10 v and
internal resistance 0.5¢). Is connected with that
combination .Find out the currents through
this battery and through each of this three

resistances.



https://dl.doubtnut.com/l/_v4WpJj4cXopt
https://dl.doubtnut.com/l/_OoRnek8tfg94

{ ™ Vvvaldil vidcO o501Uution ]

15. The resistances of a galvanometer is 200f
and full-scale deflection is obtained for a
current of 5mA. The galvanometer is connected
with a source of electricity through a resistance
of 58() in series. The emf of the cell is 30V and
its internal resistance is negligibly small .Find
out the resistance of the shunt that should be

connected with the galvanometer in parallel.

° Watch Video Solution



https://dl.doubtnut.com/l/_OoRnek8tfg94
https://dl.doubtnut.com/l/_YZAYBHgvAxw6
https://dl.doubtnut.com/l/_byIUSTZAxEIl

16. Current is sent through a galvanometer of
resistance 50€) from a battery of emf 30V and
of negligible internal resistance.There is a
shunt of resistance 2{) connected in parallel
with the galvanometer.Find out the resistance
that should be connected in series with the
battery to get a current of 10mA through the

galvanometer.

° Watch Video Solution



https://dl.doubtnut.com/l/_byIUSTZAxEIl

17. A shunt is connected with a galvanometer in
1 :
such a way that 90 part of the main current
flows through the galvanometer.F another
shunt replaces the previous one then
galvanometer current decreases by 10%. IF the
main current in each case be the same then
what percent of the first will be the resistance

of the second shunt?

o Watch Video Solution



https://dl.doubtnut.com/l/_YzWq3eJldnF1

18. A resistor of magnitude 45€) is connected to
an electric cell of emf 12V and of 32 internal
resistance. An ammeter of resistance 4.5¢2 and
a voltmeter of resistance 4052 are properly
connected with the resistorWhat percentage
errors is flowing current and potential

difference will occur?

° Watch Video Solution

19. Two resistor of magnitudes 300€2 and 400¢2

are connected with a source of 60 V emf in


https://dl.doubtnut.com/l/_q6dU3myDlAmf
https://dl.doubtnut.com/l/_sYYHSYwYZVHP

series. A voltmeter connected across 4002
reads 30V.What will be the voltmeter reading

when it is connected across 3001).

o Watch Video Solution

20. A number of cells of negligible resistance
are connected with battery of 12V with two
resistances in series.A voltmeter of resistances
50002 while connected with these two
resistances reads 4V and 6V respectivelyFind

the magnitude of the resistances.

| n|nl,l,l,|",l,,f~,l n®


https://dl.doubtnut.com/l/_sYYHSYwYZVHP
https://dl.doubtnut.com/l/_Q1LI4up2J98U

{ ™ vvaldil vidcO S01Uution ]

21. A cell AB of resistance 5002 is connected to
a battery of emf 12 V and of negligible internal
resistance.The reading of a voltmeter is 5V
when it is connected between one end of the
cell and the coil centre.What is the resistance of

the voltmeter?

° View Text Solution



https://dl.doubtnut.com/l/_Q1LI4up2J98U
https://dl.doubtnut.com/l/_LnQ4q1b5FBUA

22. A certain circuit with resistance R-10012 is
powered by a direct current source. An
ammeter with an internal resistance 1) is
connected to the circuit to measure the current
What was the current in the circuit before the
ammeter was connected if the ammeter shows

5A?

° Watch Video Solution

23. 5 Identical cells are connected in series to

form a row, 3 such rows are connected in


https://dl.doubtnut.com/l/_1z9vYcChSOyL
https://dl.doubtnut.com/l/_ISHfP56cOvm6

parallel to form a combination of cells. The
combination sends 1A current through an
external resistance of 9. But if the resistance
of the external circuit be 192 then the currents
is reduced to half of its previous value.
Determine the em and internal resistance of

each coil.

o Watch Video Solution

24. The emf of a dry cell is 1.5 V , when an
ammeter and a resistance are connected with

the series combination of two dry cells in


https://dl.doubtnut.com/l/_ISHfP56cOvm6
https://dl.doubtnut.com/l/_KTcQBqPv5ZmN

series,then the ammeter reads 1A,and when the
cells are connected in parallel the reading of
the ammeter becomes 0.75A What is the
internal resistance of the dry cell? Draw the

circuit diagrams?

o Watch Video Solution

25. A series combination of n identical cells has
two cells P and Q with reverse polarities.IF emf
of each cell is e and internal resistance is r,
what is the potential difference across each of

the cells P and Q?


https://dl.doubtnut.com/l/_KTcQBqPv5ZmN
https://dl.doubtnut.com/l/_L5JWx9KFe8eA

° View Text Solution

Exercise Hot Numerical Problems

1. The ratio of the length of three metallic wires
of the same mass and made of the same
material is 1:2:3 when these three wires are
connected in parallel and an external source of
emf is connected with the combination,what
will be the ratio of the current strengths

through the wires?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_L5JWx9KFe8eA
https://dl.doubtnut.com/l/_VN7YsG17ao1K

2. A shunt of resistance r; is connected in
parallel with a galvanometer of resistance G. A
steady source of internal resistance r sends
current  through the galvanometer.Now,
removing the shunt r{ another resistances r, is
connected in series with the galvanometer. (i) IF
the galvanometer current in either case be the
same , show that rG = ryry, (ii) if r=0 and
ry =79 = — then show that the ratio of

galvanometer currents in the two cases is

n+1

n


https://dl.doubtnut.com/l/_VN7YsG17ao1K
https://dl.doubtnut.com/l/_IwNTSAL9Arzs

o Watch Video Solution

3. A wire of uniform cross section has a
resistance of 9€). It is cut into three equal
pieces. Each piece is stretched uniformly to
three times its length and all the three
stretched pieces are  connected in
parallel. Assuming that stretching of wire does
not cause any change in density of their
material ,calculate the total resistance of the

combination described.

o Watch Video Solution



https://dl.doubtnut.com/l/_IwNTSAL9Arzs
https://dl.doubtnut.com/l/_3JnAS2QsP5kS

4. A 2m long metallic wire is broken into two
unequal points P and Q. P part of the wire is
uniformly extended into another wire R. Length
of R is twice the length of P and resistance of R
is equal to that of Q. Find the ratio of
resistances of P and R and also the ratio of

lengths of P and Q.

° Watch Video Solution



https://dl.doubtnut.com/l/_3JnAS2QsP5kS
https://dl.doubtnut.com/l/_Fm0rFroG9VYO

5. PQRS is a square of side | m long and is made
up of wire of resistances r{2/m. Similar wires
are connected across the diagonals PQ and QS
show that the effective resistance of the

framework between the corner P and R is

(2 — /3)lr .

° Watch Video Solution

Entrance Corner Assertion Reason Type


https://dl.doubtnut.com/l/_SZAa4mdkeA4R

1. Statement I:IF a conducting wire is stretched

to twice its length, the resistance became twice.

Statement Il: For a fixed wire, the resistance is

proportional to its length.

A. Statement | is truestatement Il is

true,;statement Il is a correct explantion

for statement |

B. Statement | is true,statement Il is truel

Statement Il is not a correct explanation

for statement I.


https://dl.doubtnut.com/l/_TQvToYtm5QDU

C. Statement | is true,statement Il is false

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution

2. Statement I The drift velocity of free
electrons is v; when a current | passes through
a copper wire. The drift velocity is halved when
the same current passes through another

copper wire of double the diameter.


https://dl.doubtnut.com/l/_TQvToYtm5QDU
https://dl.doubtnut.com/l/_w8rPZ5ajLEHt

Statement Il: For the same current, the drift

velocity of free electrons in a metal wire is

inversely proportional to the area of cross

section of the wire.

A.Statement | is truestatement Il s

true,sstatement Il is a correct explantion

for statement |

B. Statement | is truestatement Il is truel

Statement Il is not a correct explanation

for statement I.

C. Statement | is true,statement Il is false


https://dl.doubtnut.com/l/_w8rPZ5ajLEHt

D. Statement | is false, statement Il is true.

Answer: C

o Watch Video Solution

3. Statement I: The voltmeter reading does not
denote the correct emf of an electric cell,when
the terminals of the cell are directly connected
to the voltmeter.

Statement II: As every electric cell has some
internal resistance,the current in the external

circuit is reduced to some extent.


https://dl.doubtnut.com/l/_w8rPZ5ajLEHt
https://dl.doubtnut.com/l/_MfttA3s6rbxX

A. Statement | is truestatement Il is

true,statement Il is a correct explantion

for statement |

B. Statement | is true,statement Il is true

Statement Il is not a correct explanation

for statement I.

C.Statement | is true,statement Il is false

D. Statement | is false, statement Il is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MfttA3s6rbxX

4. Statement I: IF a current flows through a wire
of non-uniform cross section, potential
difference per unit length of the wire in the
direction of current is same at different points.

Statement II:V=IR and the current in the wire is

same throughout.

A. Statement | is truestatement Il is

truesstatement Il is a correct explantion

for statement |


https://dl.doubtnut.com/l/_MfttA3s6rbxX
https://dl.doubtnut.com/l/_sEqs0vK9YNuI

B. Statement | is truestatement Il is truel

Statement Il is not a correct explanation

for statement I.

C. Statement | is true,statement Il is false

D. Statement | is false, statement Il is true.

Answer: B

° View Text Solution

5. Statement I: Out of galvanometer ,ammeter

and voltmeter , resistance of ammeter is lowest


https://dl.doubtnut.com/l/_sEqs0vK9YNuI
https://dl.doubtnut.com/l/_ApK8TuCQMfOt

and resistance of voltmeter is highest.

Statement II: AN ammeter is connected in series

and a voltmeter is connected in parallel, in a

circuit.

A.Statement | is truestatement Il s

true,sstatement Il is a correct explantion

for statement |

B. Statement | is truestatement Il is truel

Statement Il is not a correct explanation

for statement I.

C. Statement | is true,statement Il is false


https://dl.doubtnut.com/l/_ApK8TuCQMfOt

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

6. Statement I: A current flows in a conductor
only when there is an electric field within the
conductor.

Statement II: The drift velocity of electron

decreases in presence of electric field.


https://dl.doubtnut.com/l/_ApK8TuCQMfOt
https://dl.doubtnut.com/l/_YHH7xAVHzXuf

A. Statement | is truestatement Il is

true,statement Il is a correct explantion

for statement |

B. Statement | is truestatement Il is truel

Statement Il is not a correct explanation

for statement I.

C.Statement | is true,statement Il is false

D. Statement | is false, statement Il is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YHH7xAVHzXuf

Entrance Corner Multiple Correct Answers Type

1. Brown,black orange and gold are the
respective colours of the characteristic rings on
a carbon resistor. Which of the following values

of its resistance are definitely wrong?

A. 10.6k(2

B. 10.2k(2

C. 9.8kQ2

D. 9.4k


https://dl.doubtnut.com/l/_YHH7xAVHzXuf
https://dl.doubtnut.com/l/_Bmc4PFsfRkZP

Answer: A::D

o Watch Video Solution

2. Three 4() resistances can be connected in
different combinations, The probable values of

the equivalent resistance are

A. 12()

B. 652

10
C. —}

3
4
D. =
3


https://dl.doubtnut.com/l/_Bmc4PFsfRkZP
https://dl.doubtnut.com/l/_meIiPASDABD2

Answer: A::B::D

o Watch Video Solution

3. Ey, E, and 7y, 7y are respectively. The emf's
and internal resistances of two cells. The
current through an external resistance R when
it is connected to the first cell is equal to that
when it is connected to the second. Here, the

probable relations are

A.El = EQ,Tl = T9


https://dl.doubtnut.com/l/_meIiPASDABD2
https://dl.doubtnut.com/l/_2E7UqvYXARdt

B.El > E2,7°1 > (D)

C.E1 < EQ,’I"l < To

D.El > E2,7°1 < Ty

Answer: A::B::C

o Watch Video Solution

4. A voltmeter and an ammeter are connected
in series to an ideal cell of emf E. The voltmeter
readings is V and the ammeter reading is I.

Choose the correct options.


https://dl.doubtnut.com/l/_2E7UqvYXARdt
https://dl.doubtnut.com/l/_kKKxCk1ukF3D

A. the voltmeter resistance is T

B.the potential difference across the
ammeter is (E-V)

CV <E

D. voltmeter resistance + ammeter

resistance =—
I

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_kKKxCk1ukF3D

5. A galvanometer has a resistance of 1002 and
a full scale range of 50uA. It can be used as a
voltmeter or as a higher range ammeter,
provided a resistance is added to it. Pick the
correct range and resistance combination (s).
A. 50V range with 10K resistance in series
B. 10V range with 200k(2 resistance in series

C.5 mA range with 1€} resistance in parallel

D. 10mA range with 1€ resistance in parallel

Answer: B::C



https://dl.doubtnut.com/l/_hAUn1Dldsn1Z

‘ o View Text Solution I

Entrance Corner Comprehension Type

1. The resistance R of a conducting wire
depends on its material , length | and area of
cross section A. The resistivity of the material of
the wire is p = (RA)l the value of p is for
different materials .It is very low for conducting
materials like metals,Besides, the resistance of a
conductor also depends on its temperature. IF

the resistance of a conductor is Ry at 0° C and


https://dl.doubtnut.com/l/_hAUn1Dldsn1Z
https://dl.doubtnut.com/l/_xTAFjjUh73SF

R, at t°C, then R; = Ry(1 + at) where a is
called the temperature coefficient of resistance.
The resistance increases with temperature for
metallic conductors but decreases for
graphite@a few metal alloys,and  for
semiconductors like silicon and germanium.

The resistance of a metal wire increases by 10%
when its temperature rises from 10°C to
110°C.The  temperature  coefficient  of

resistance of the metal is

A.0.02°C !

B.0.01°C !


https://dl.doubtnut.com/l/_xTAFjjUh73SF

C.0.002°C !

D.0.001°C !

Answer: D

° Watch Video Solution

2. The resistance R of a conducting wire
depends on its material , length | and area of

cross section A. The resistivity of the material of

. RA .
the wire is p = —— the value of p is for

[

different materials .It is very low for conducting


https://dl.doubtnut.com/l/_xTAFjjUh73SF
https://dl.doubtnut.com/l/_LZFvxypWQ2e3

materials like metals,Besides, the resistance of a
conductor also depends on its temperature. IF
the resistance of a conductor is Ry at 0° C and
R, at t°C, then R; = Ry(1 + at) where a is
called the temperature coefficient of resistance.
The resistance increases with temperature for
metallic conductors but decreases for
graphitea few metal alloys,and  for
semiconductors like silicon and germanium.

The length of this metal wire is doubled by
stretching What will be the change in its

resistance?


https://dl.doubtnut.com/l/_LZFvxypWQ2e3

A. 100% increase

B. 200% increase

C.300% increase

D. 500% increase

Answer: C

o Watch Video Solution

3. The resistance R of a conducting wire
depends on its material , length | and area of

cross section A. The resistivity of the material of


https://dl.doubtnut.com/l/_LZFvxypWQ2e3
https://dl.doubtnut.com/l/_c168jhZLRkMC

RA

the wire is p = 4 the value of p is for
different materials .It is very low for conducting
materials like metals,Besides, the resistance of a
conductor also depends on its temperature. IF
the resistance of a conductor is Ry at 0° C' and
Ry at t°C, then R; = Ry(1 + at) where a is
called the temperature coefficient of resistance.
The resistance increases with temperature for
metallic conductors but decreases for
graphite@a few metal alloys,and  for
semiconductors like silicon and germanium.

The temperature of this new wire is again


https://dl.doubtnut.com/l/_c168jhZLRkMC

raised from 10°C to 110°C The percentage

increase of his resistance would be

A.0.05

B. 0.

C.0.2

D.04

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_c168jhZLRkMC

4. The resistance R of a conducting wire
depends on its material , length | and area of
cross section A. The resistivity of the material of
the wire is p = RTA the value of p is for
different materials .It is very low for conducting
materials like metals,Besides, the resistance of a
conductor also depends on its temperature. IF
the resistance of a conductor is Ry at 0° C' and
R; at t°C, then R; = Ry(1 + at) where a is
called the temperature coefficient of resistance.

The resistance increases with temperature for

metallic conductors but decreases for


https://dl.doubtnut.com/l/_zG3blBnPG203

graphite@a few metal alloys,and  for

semiconductors like silicon and germanium.

The temperature coefficient of resistance of a

semiconductor is

A. zero

B. positive

C. negative

D. positive or negative depending on the

material

Answer: C



https://dl.doubtnut.com/l/_zG3blBnPG203

{ ™ Vvvaldil vidcO S0I1Uution ]

5. If a current passes through a metal
conducting wire of area of cross section A, the

drift velocity of free electrons inside the metal

1

ne

is vy = , Where the amount of electric
charge of an electron =e and the number of free
electrons per unit volume of the metal=n. The

: : o Vv
applied electric field on the wire is E = T
where a potential difference V exists between
two points, | apart, along the length of the wire.

IF R is the resistance of the wire between those

two points, then the resistivity of its material is


https://dl.doubtnut.com/l/_zG3blBnPG203
https://dl.doubtnut.com/l/_eu3UPITnS67G

RA . .
p = T.Be5|des the mobility (u) of the free
electrons inside a wire is defined as their drift
velocity for a unit applied electric field.
Two copper wires have both lengths and radii in
the ratio 1: 2 if the ratio between the electric
currents flowing through them is also 1:2,

what would be the ratio between the drift

velocities of free electrons?

Al:1

B.1:2

C.2:1

D.4:1


https://dl.doubtnut.com/l/_eu3UPITnS67G

Answer: C

o Watch Video Solution

6. If a current passes through a metal
conducting wire of area of cross section A, the

drift velocity of free electrons inside the metal

1

ne

Is vy = , where the amount of electric

charge of an electron =e and the number of free

electrons per unit volume of the metal=n. The

v

applied electric field on the wire is E = R

where a potential difference V exists between


https://dl.doubtnut.com/l/_eu3UPITnS67G
https://dl.doubtnut.com/l/_c2jJyO50RMTj

two points, | apart, along the length of the wire.
IF R is the resistance of the wire between those
two points, then the resistivity of its material is
RA ..

p = T.Beades the mobility (u) of the free
electrons inside a wire is defined as their drift
velocity for a unit applied electric field.

The radii of two wires of the same metal are in
the ratio 1:2 The same potential difference is
applied between two points at a distance | on

each of the wires.The ratio between the drift

velocities of the free electrons in two wires is

Al:1


https://dl.doubtnut.com/l/_c2jJyO50RMTj

B.1:2

C.2:1

D.1:4

Answer: A

o Watch Video Solution

7. If a current passes through a metal
conducting wire of area of cross section A, the

drift velocity of free electrons inside the metal

1
neA

Is vy = , where the amount of electric


https://dl.doubtnut.com/l/_c2jJyO50RMTj
https://dl.doubtnut.com/l/_Q4Gx6EBSpKXs

charge of an electron =e and the number of free
electrons per unit volume of the metal=n. The
: : . Vv
applied electric field on the wire is E = T
where a potential difference V exists between
two points, | apart, along the length of the wire.
IF R is the resistance of the wire between those
two points, then the resistivity of its material is
RA : .
p = T.Be5|des the mobility (u) of the free
electrons inside a wire is defined as their drift
velocity for a unit applied electric field.
The radii of two wires ,made of two different

metals are in the ratio 1: 2, The number density

of free electrons in the first metal is double


https://dl.doubtnut.com/l/_Q4Gx6EBSpKXs

that in the second metal. IF the current in the
first wire is 1A, then the current in the second

wire producing the same drift velocity is

A 1A
B. 2A
C.4A

D. 8A

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4Gx6EBSpKXs
https://dl.doubtnut.com/l/_jTPGp721Xp26

8 If a current passes through a metal
conducting wire of area of cross section A, the

drift velocity of free electrons inside the metal

1
neA

charge of an electron =e and the number of free

is vy = , Where the amount of electric

electrons per unit volume of the metal=n. The

v

applied electric field on the wire is E = T

where a potential difference V exists between

two points, | apart, along the length of the wire.

IF R is the resistance of the wire between those

two points, then the resistivity of its material is
RA : .

p = T.Be5|des the mobility (u) of the free

electrons inside a wire is defined as their drift


https://dl.doubtnut.com/l/_jTPGp721Xp26

velocity for a unit applied electric field.
The current through unit cross section of a
conductor,called the electric current density J, is

related with the applied electric field E as

A J=pE
1
B.J=—F
P
C.J =uklk
1
D.J=—F
U
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jTPGp721Xp26

Entrance Corner Integer Answer Type

1. A uniform copper wire of resistance R is
halved and the two parts are connected in
parallel .IF now the equivalent resistance is R’

then what is the ratio of R to R'?

o Watch Video Solution

2. A few day cells have an emf of 1.5V and an
internal resistance of 0.5() each. How many of

these cells connected in series would produce a


https://dl.doubtnut.com/l/_q6NEprzaBaOc
https://dl.doubtnut.com/l/_S996cofmirsj

current of 0.6A through a resistance of 10f2 in

the external circuit.

° Watch Video Solution

3. A metal wire has resistance 4} and 122
respectively at temperature 20°C and 500° C
What will be the resistance (in (2) of the wire at

80° C?

o Watch Video Solution



https://dl.doubtnut.com/l/_S996cofmirsj
https://dl.doubtnut.com/l/_OPlr7PGmn8dJ

4. A cell has an emf of 3V and an internal
resistance r. The circuit current is 0.75A when it
is connected to an external resistance of 1. IF
the poles are connected directly what will be

the current (in A)?

° Watch Video Solution

5. 32 cells each of emf 3V are connected in
series and kept in a boxBut some are

connected in reverse manner.Externally , the


https://dl.doubtnut.com/l/_QJ6wHZi4y9s0
https://dl.doubtnut.com/l/_X42EAAOQopCv

combination shows an emf of 84V.How many

number of cells are connected reversely?

o Watch Video Solution

Examination Archive With Solutions Wbchse

1. Establish the relation between drift velocity
of electron and current density in metallic

conductor.

o Watch Video Solution



https://dl.doubtnut.com/l/_X42EAAOQopCv
https://dl.doubtnut.com/l/_4NoeeFvvs88O
https://dl.doubtnut.com/l/_fE95cRjYQkdw

2. A conductor of uniform cross-section is
carrying a current of 1 ampere. The number of
free electrons flowing across the cross section
of the conductor per second is

A.6.25 x 10'®

B.6.25 x 10"

C.6.25 x 106

D.6.025 x 10?3

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_fE95cRjYQkdw

3. With the help of a circuit diagram explain the

function of a shunt used in a galvanometer.

o Watch Video Solution

4. Length,diameter and specific resistance of
two wires of different materials are each in the
ratio 2: 1.0ne of the wires has a resistance of 10

ohm. Find the resistance of the other wire.

o Watch Video Solution



https://dl.doubtnut.com/l/_fE95cRjYQkdw
https://dl.doubtnut.com/l/_y0p0srOfVQ2I
https://dl.doubtnut.com/l/_HKakK3a8xUBV

5. What should be the value of the shunt to be
connected in the parallel to a galvanometer to
resistance G, so that — part of the main

n

current will pass through the shunt?

o Watch Video Solution

6. Equal number of identical cells are joined in
series and again in parallelUnder what
conditions,will the currents in both the cases

be the same?

l o Watch Video Solution


https://dl.doubtnut.com/l/_JuPEfL51AKLu
https://dl.doubtnut.com/l/_uiferm7YUduP

7. Two cells each of emf e but internal
resistances r; and r, are connected in series
through an external resistance R. IF the
potential difference across the first cell is zero
while current flows,the relation of R in terms of

r1and ry is

A.R:r1+r2

B.R:T1—7’2

1

CR= 5(’?1 —|—’l°2)


https://dl.doubtnut.com/l/_uiferm7YUduP
https://dl.doubtnut.com/l/_2WVVSUyZf1Oj

D.R = —(Tl - ’I"z)

Answer:

o Watch Video Solution

8. Draw a graph representing the change in

specific resistance with temperature.

o View Text Solution



https://dl.doubtnut.com/l/_2WVVSUyZf1Oj
https://dl.doubtnut.com/l/_ErdlJ87qvxhK

9. Find the equivalent resistance between the

two ends A and B of the following circuit:

&2

o View Text Solution

10. Define lost volt,State the factors on which

the internal resistance of a cell depends.

o Watch Video Solution



https://dl.doubtnut.com/l/_KhjAQ9hqn6DZ
https://dl.doubtnut.com/l/_vST1klkitLUr

11. Two wires are having length , resistivity and
their radius in the ratio of 1:3 . Resistance of the
thinner wire is 10(2, then the resistance of the
other wire will be

A. 4012

B. 2012

C. 1092

D. 5(}

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_B4grYhL2YrYh

12. A wire of resistance R is stretched till its
length becomes n times its original length.

What will be its new resistance?

o Watch Video Solution

13. Of ammeter and voltmeter whose resistance

is greater and why?

o Watch Video Solution



https://dl.doubtnut.com/l/_B4grYhL2YrYh
https://dl.doubtnut.com/l/_quxHXxNs96Ib
https://dl.doubtnut.com/l/_uSXaav4rMic2
https://dl.doubtnut.com/l/_UWlb07hXXl5F

14. What will be the charge on the capacitor is

the circuit given below

—N‘VWW\—-Lf
T
R ¥

o View Text Solution

15. Find the energy stored to the capacitor.

° View Text Solution



https://dl.doubtnut.com/l/_UWlb07hXXl5F
https://dl.doubtnut.com/l/_23EUurBCl4KI

16. Two cells of emf FE;.FE, and internal
resistance rq, 7y respectively are connected to
parallel combination. Determine the equivalent

emf of the combination.

o Watch Video Solution

17. Estimate the average drift velocity of

conduction electron of a copper wire of cross

2

section 2.0 x 10 *cm carrying a current of

2.0AAssume the density of conduction

electrons to be 9 x 10%®m ~3.


https://dl.doubtnut.com/l/_jd1oVxlI52b0
https://dl.doubtnut.com/l/_kfn4tgI9QiMO

o Watch Video Solution

18. Under what condition will the terminal
potential difference be more than the emf of a

cell?

o Watch Video Solution

Examination Archive With Solutions Wbjee



https://dl.doubtnut.com/l/_kfn4tgI9QiMO
https://dl.doubtnut.com/l/_uLykDt9WRe3j

1. Four cells each of emf E are internal
resistance r, are connected In series across an
external resistance R. By mistake one of the
cells is connected in reverse. Then the current

in the external circuit is

2F
A ———
4r + R

3 3E
“4r + R

3FE
C.——
3r + R

2F
D.———
3r + R

Answer: A



https://dl.doubtnut.com/l/_iJgt2uYN46RY

‘ ° Watch Video Solution

2. A circuit consists of three batteries of emf
E, =1V, Ey, = 2V and E3 = 3V and internal
resistances 12, 22 and 1) respectively which
are connected in parallel as shown in
fig.1106.The potential difference between points
Pand Qs

2A1Q

20 10 20 30
——"WWA——WW e MWW ——| MWW —o—f oYW A—
m n :—I P q }_;- S h_ u

A 1.0V


https://dl.doubtnut.com/l/_iJgt2uYN46RY
https://dl.doubtnut.com/l/_hI3PX5TFJ8Xb

B.2.0V

C.2.2V

D.3V

Answer: B

o View Text Solution

3. A metal wire of circular cross section has a
resistance R;.The wire is now stretched
without breaking so that its length is doubled

and the density is assumed to remain the same


https://dl.doubtnut.com/l/_hI3PX5TFJ8Xb
https://dl.doubtnut.com/l/_Qtfj8cjSU5KT

IF the resistance of the wire now becomes R,

then Ry: Ry is

Al:1

B.1:2

C.4:1

D.1:4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Qtfj8cjSU5KT

4. The equal resistances, 400{2 each are
connected in series with a 8V battery. IF the
resistance of first one increases by 0.5%, the
charge required in the resistance of the second
one in order to keep the potential difference

across it unaltered is to

A.increase it by 12

B. increase it by 2}

C.increase it by 412

D. decrease it by 412


https://dl.doubtnut.com/l/_VHuhFeXTHJwi

Answer: B

° Watch Video Solution

5. Two wire of same radius having lengths t;
and t5 and resistivities p; and ps are connected

in series. The equivalent resistivity will be

A p1lz + pa2l
" pLtop2
5 p1li + pa2lo
L+
C p1li — pal2

I, — 1,
o, pila — paly
I + s



https://dl.doubtnut.com/l/_VHuhFeXTHJwi
https://dl.doubtnut.com/l/_GiGU8v83UBim

Answer: B

o Watch Video Solution

6. The effective resistance between A and B in

the figure 1107 is 1—729 if each side of the cube

has 1{) resistances.The effective resistances

between the same two points when the link AB

is removed is

oo

i (i) Silver ® 2.7x10°°
(i) Graphite ® 16x10°
é/(iii) Paper ©® 3x1073 ?
iﬁ(iv) Aluminium ® 10'? h



https://dl.doubtnut.com/l/_GiGU8v83UBim
https://dl.doubtnut.com/l/_3G65nudC9OAM

Answer: C

o View Text Solution

7. Four resistors 100€2, 2002, 3002 and 40012
are connected to form four sides of a square.

The resistors can be connected in any order.


https://dl.doubtnut.com/l/_3G65nudC9OAM
https://dl.doubtnut.com/l/_k7oy1WU1PiiE

What is the maximum possible equivalent

resistances across the diagonal of the square?

A. 21012

B. 24012

C. 30012

D. 25012

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_k7oy1WU1PiiE

8. What will the current through the 2002
resistor in the given circuit a long time after

the switch K is made on?

1 (i) Ammeter reading (in A) when ?

| ® 2
only the key K is closed - 5

S .. N, —

(ii) Veoltmeter reading (in V) when ® ]

only the key K, is clesed i '
‘(i) Ammeter reading (in A) when
both the keys K; and K, are ©

clesed

T
W

—

(201

(iv) Voltrﬁeter;eadlng (in V) when
both the keys K, and K, are{ @ ; !

clesed i

A. zero


https://dl.doubtnut.com/l/_rwozzpM58WKa

B. 100mA

C.10mA

D. TmA

Answer: C

o View Text Solution

Examination Archive With Solutions Jee Main

1. When 5V potential difference is applied

across a wire of length 0.1 m, the drift speed of


https://dl.doubtnut.com/l/_rwozzpM58WKa
https://dl.doubtnut.com/l/_d1ui3zgd90R4

electron a 2.5 x 10" *m. s~ !. IF the electron
density in the wire is 8 x 10®m 3 | the
resistivity of the material is close to

A.1.6 x 107°Q. m.

B.1.6 x 10~ "Q.m

C.1.6 x 10°%Q. m.

D.1.6 x 10 °°Q. m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_d1ui3zgd90R4
https://dl.doubtnut.com/l/_sDIpa4dt9Ubo

2. The temperature dependance if resistances

of Cu and undoped Sl in the temperature range

300-400K, is best described by

A. linear increase for Cu,linear increase for Sl

B.linear increase for  Cu,exponential

increase for SI

C. linear increase for Cu,expontial decrease

for SI

D. linear decrease for Cu,linear decrease for

Sl


https://dl.doubtnut.com/l/_sDIpa4dt9Ubo

Answer: C

O Watch Video Solution

3. In the given circuit the current in each

resistance is

(11) fotenﬁl dlffcreﬁcc across battcryl (inV)! @ 14
(111) Current through A (1n A) © 11

1v) Potentlal dlffercnce dCI‘.SSh 3 .Q resis-] @ 3
‘ tance (1nV)



https://dl.doubtnut.com/l/_sDIpa4dt9Ubo
https://dl.doubtnut.com/l/_ohpKV5cSXfzd

A 1A

B. 0.25A

C.0.5A

D. zero

Answer: D

o View Text Solution

4.In the given circuit diagram when the current
reaches steady state in the circuit,the charge

on the capacitor of capacitance C will be


https://dl.doubtnut.com/l/_ohpKV5cSXfzd
https://dl.doubtnut.com/l/_cYUMNIbp52q6

A. CE

CErq
TPy
CEr,
T+ T2
CErq

ry+7r

Answer: C

° View Text Solution

Examination Archive With Solutions Aipmt



https://dl.doubtnut.com/l/_cYUMNIbp52q6

1. AB and C are voltmeters of resistance R, 1.5R
and 3R respectively as shown in the figure
1.113.when some potential difference is applied
between X and Y the voltmeter readings are

V4, Vg and V¢ respectively. Then

A-VA:VB:VC

B'VA#VB: :VC

C-VA:VB#VC

D°VA7£VB7AVC


https://dl.doubtnut.com/l/_6x23RChT6hZh

Answer: A

o View Text Solution

2. Across a metallic conductor of non-uniform
cross section a constant potential difference is
applied.The quantity which remains constant
along the conductor is

A. current density

B. current

C. drift velocity


https://dl.doubtnut.com/l/_6x23RChT6hZh
https://dl.doubtnut.com/l/_bbXsTjA6kv6j

D. electric field

Answer: B

o Watch Video Solution

Examination Archive With Solutions Neet

1. In the electrical circuit shown in the fig.1.114

the current | through the side AB is

o2


https://dl.doubtnut.com/l/_bbXsTjA6kv6j
https://dl.doubtnut.com/l/_qdGOrYTya3ru

Answer: A

o View Text Solution

2. A cell of emf E and internal resistance r is
connected to a variable external resistor R. the
graph which gives the terminal voltage of cell V

with respect to R is


https://dl.doubtnut.com/l/_qdGOrYTya3ru
https://dl.doubtnut.com/l/_KVO00VECtaiD

A e

B. s

C. e

D. e

Answer: B

° Watch Video Solution

3. A carbon resistor of (47 £ 4.7)k} is to be
marked with rings of different colours for its

identification. The colour code sequence will be


https://dl.doubtnut.com/l/_KVO00VECtaiD
https://dl.doubtnut.com/l/_4yjEOCx6RAsy

A. Yellow-Green-Violet-Gold

B. Yellow-Violet-Orange-Silver

C. Violet-Yellow-Orange-Silver

D. Green-Orange-Violet-Gold

Answer: B

o Watch Video Solution

4. A set of n equal resistors, of value R each, are
connected in series to a battery of emf E and

internal resistance R. The current drawn is |I.


https://dl.doubtnut.com/l/_4yjEOCx6RAsy
https://dl.doubtnut.com/l/_DLQVDUn2mPo6

Now, the n resistors are connected in parallel to

the same battery. Then the current drawn from

battery becomes 10I. The value of n is

A. 20

B. 11

C.10

D.9

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DLQVDUn2mPo6
https://dl.doubtnut.com/l/_Ey1G1AVylHaO

5. A battery consists of a variable number n of
identical cells (having internal resistances r
each) which are connected in series.The
terminals of the battery are short-circuited and
the current | is measured. Which of the graphs
shows the correct relationship between | and

n?


https://dl.doubtnut.com/l/_Ey1G1AVylHaO

Answer: C

O Watch Video Solution

1. Two wires of equal length, one of copper and

the other of manganin have the same

resistance .Which wire is thicker ?

O Watch Video Solution



https://dl.doubtnut.com/l/_Ey1G1AVylHaO
https://dl.doubtnut.com/l/_Iqg1o37fm0Y5

2. Define relaxation time of the free electrons
drifting in a conductor.How is it related to the
drift velocity of free electrons? Use this relation
to deduce the expression for the electrical

resistivity of the material.

° Watch Video Solution

3. Explain the term drift velocity of electrons in
a conductor.Hence obtain the expression for
the current through a conductor in terms of

drift velocity.


https://dl.doubtnut.com/l/_CLi2KZZyezPC
https://dl.doubtnut.com/l/_HIl2NHLIpnIC

o Watch Video Solution

4. A cell of emf E and internal resistance r is
connected across a variable resistor R. Plot a
graph showing variation terminal voltage V of
the of the cell Versus the current I. Using the
plotshow how the emf of the cell and its

internal resistance can be determined.

O Watch Video Solution



https://dl.doubtnut.com/l/_HIl2NHLIpnIC
https://dl.doubtnut.com/l/_Lr772IYOSAdc

5. Estimate the average drift speed of

conduction electrons in a copper wire of across

2

sectional area 1.0 x 10~ "m? carrying a current

of 1.5AAssume the density of conduction

electrons to be 9 x 10%8m ~3.

° Watch Video Solution

6. Two metallic resistors are connected first in
series and then in parallel across a dc supply.
Plot of IV graph is shown for the two cases.

Which one represents a parallel combination of


https://dl.doubtnut.com/l/_0OaWiny5RDFW
https://dl.doubtnut.com/l/_TiUSdcwdThK8

the resistors and why?

=

L

° View Text Solution

7. Define the electric resistivity of conductor.

Plot a graph showing the variation of resistivity
with temperature in the case of a (a) conductor
(b) semiconductor .Briefly explain, how the
difference in the behaviour of the two can be
explained in terms of number density of charge

carriers and relaxation time.

| n|", - n o~ _1 n®


https://dl.doubtnut.com/l/_TiUSdcwdThK8
https://dl.doubtnut.com/l/_Q1yuIuNOoRce

{ ™ VIEW ICXL SOIULION )|

8. Define mobility of a charge carrierWhat is its

relation with relaxation time?

O Watch Video Solution

9. When 5V potential difference is applied
across a wire of length 0.1 m, the drift speed of
electron a 2.5 x 10 “m /s IF the electron
density in the wire is 8 x 10®m ™3 | the

resistivity of the material of wire.

| - |


https://dl.doubtnut.com/l/_Q1yuIuNOoRce
https://dl.doubtnut.com/l/_THJSQ9fJDny5
https://dl.doubtnut.com/l/_Pry8OaghFBVv

| QJ Watch Video Solution

10. Two identical cells of emf 1.5V each joined in
parallel supply energy to an external circuit
consisting of two resistance of 7{) each joined
in parallel. A very high resistance voltmeter
reads the terminal voltage of cells to be
1.4V.Calculate the internal resistance of each

cell.

o Watch Video Solution



https://dl.doubtnut.com/l/_Pry8OaghFBVv
https://dl.doubtnut.com/l/_nvxudssfG0E2

11. Derive an expression for drift velocity of
electrons in a conductor. Hence deduce Ohm's

law.

° Watch Video Solution

12. A wire whose cross sectional area is
increasing linearly from its one end to the
other, is connected across of battery of V
volts.Which of the following quantities remain

constant in the wire?


https://dl.doubtnut.com/l/_ZqqBchkOJRTt
https://dl.doubtnut.com/l/_sqnZPOvQ5w8n

a) drift speed b) current density c) electric

current d) electric field

° Watch Video Solution

13. In the figurell19 an ammeter A and a
resistor of 42 are connected to the terminals of
the source. The emf of the source is 12V having
an internal resistance of 2(). Calculate the

voltmeter an ammeter readings.

s

o View Text Solution



https://dl.doubtnut.com/l/_sqnZPOvQ5w8n
https://dl.doubtnut.com/l/_hYHybmHAZaii

14. Define the term 'conductivity' of a metallic

wire. Write its Sl unit.

o Watch Video Solution

15. Using the concept of free electrons in a
conductor, derive the expression for the
conductivity of a wire in terms of number
density and relaxation time. Hence obtain the
relation between current density and the

applied electric field E.

l o Watch Video Solution


https://dl.doubtnut.com/l/_OTZAWo0lbNl6
https://dl.doubtnut.com/l/_Bfwzprhw8ohr

16. A 10 V cell of negligible internal resistance is
connected In parallel acorss a battery of emf
200 V and internal resistance 38(2 as shown in
the fig.l.21 Find the value of current in the

circuit.

Lo

o View Text Solution



https://dl.doubtnut.com/l/_Bfwzprhw8ohr
https://dl.doubtnut.com/l/_OwYqv5LsaJX0

