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PHYSICS

BOOKS - U-LIKE PHYSICS (HINGLISH)

CURRENT ELECTRICITY

Ncert Textbook Exercises

1. The storage battery of a car has an emf of 12

V. If the internal resistance of the battery is 0.4


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aMNe2unkj3XH

(), what is the maximum current that can be

drawn from the battery ?

° View Text Solution

2. A battery of emf 10 V and internal resistance
32 is connected to a resistor. If the current in
the circuit is 0.5 A, what is the resistance of
the resistor ? What is the terminal voltage of

the battery when the circuit is closed ?

° View Text Solution



https://dl.doubtnut.com/l/_aMNe2unkj3XH
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3. Three resistors 12,2(2 and 32 are
combined in series. What is the total
resistance of the combination ?

(b) If the combination is connected to a
battery of emf 12 V and negligible internal
resistance, obtain the potential drop across

each resistor.

o View Text Solution

4. (a) Three resistors 22,42 and 5{) are

combined in parallel. What is the total


https://dl.doubtnut.com/l/_H9xHlwsIgMnU
https://dl.doubtnut.com/l/_ssaUhP8uxXtT

resistance of the combination ?

(b) If the combination is connected to a
battery of emf 20 V and negligible internal
resistance, determine the current through
each resistor, and the total current drawn

from the battery.

o View Text Solution

5. At room temperature (27.0°C) the
resistance of a heating element is 100€2 . What

is the temperature of the element if the


https://dl.doubtnut.com/l/_ssaUhP8uxXtT
https://dl.doubtnut.com/l/_sAr7q4vwOHJY

resistance is found to be 117€), given that the

temperature coefficient of the material of the

resistoris 1.70 x 10~ 4°C~1?

o View Text Solution

6. A negligibly small current is passed through
a wire of length 15 m and uniform cross-

2 and its resistance is

section 6.0 x 10~ 'm
measured to be 5.0 (2. What is the resistivity of

the material at the temperature of the

experiment ?

| e |


https://dl.doubtnut.com/l/_sAr7q4vwOHJY
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& View Text Solution I

7. A silver wire has a resistance of 21 () at
27.5°C, and a resistance of 2.7 2 at 100°C .
Determine the temperature coefficient of

resistivity of silver.

° View Text Solution

8. A heating element using nichrome
connected to a 230 V supply draws an initial

current of 3.2 A which settles after a few


https://dl.doubtnut.com/l/_1iiXZ5zLEETp
https://dl.doubtnut.com/l/_iBEkTGhavTBP
https://dl.doubtnut.com/l/_g7X8n2rAEjI9

seconds to a steady value of 2.8 A. What is the
steady temperature of the heating element if
the room temperature is 27.0°C ?
Temperature coefficient of resistance of
nichrome averaged over the temperature

range involved is 1.70 x 10~ *°C 1.

o View Text Solution

9. Determine the current in each branch of the

network shown in Fig.


https://dl.doubtnut.com/l/_g7X8n2rAEjI9
https://dl.doubtnut.com/l/_qS1B1MTBrSfR

o View Text Solution

10. (a) In a metre bridge the balance point is
found to be at 39.5 cm from the end A, when
the resistor Y is of 125 (2 . Determine the
resistance of X. Why are the connections
between resistors in a Wheatstone or metre

bridge made of thick copper strips ?


https://dl.doubtnut.com/l/_qS1B1MTBrSfR
https://dl.doubtnut.com/l/_I8WJJYkY2yye

(b) Determine the balance point of the bridge
above if X and Y are interchanged.

(c ) What happens if the galvanometer and cell
are interchanged at the balance point of the

bridge? Would the galvanometer show any

current ?
X Y
[T ls&
"'.. G
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o View Text Solution



https://dl.doubtnut.com/l/_I8WJJYkY2yye

11. A storage battery of emf 8.0 V and internal
resistance 0.5 €2 is being charged by a 120 (2
d.c. supply using a series resistor of 155 €} .
What is the terminal voltage of the battery
during charging ? What is the purpose of

having a series resistor in the charging circuit

?

o View Text Solution



https://dl.doubtnut.com/l/_XHNeYe7HSwBv

12. In a potentiometer arrangement, a cell of
emf 1.25 V gives a balance point at 35.0 cm
length of the wire. If the cell is replaced by
another cell and the balance point shifts to

63.0 cm, what is the emf of the second cell ?

o View Text Solution

13. The number density of free electrons in a
copper conductor as  estimated s

8.5 x 10%®m ™3 . How long does an electron


https://dl.doubtnut.com/l/_wQAo7rJ5fPsF
https://dl.doubtnut.com/l/_dL38XPD6KyrQ

take to drift from one end of a wire 3.0 m long
to its other end ? The area of cross-section of
the wire is 2.0 x 10~ %m? and it is carrying a

current of 3.0 A.

° View Text Solution

Additional Exercises

1. (a) Six lead-acid type of secondary cells each

of emf 2.0 V and internal resistance 0.015 (2

are joined in series to provide a supply to a


https://dl.doubtnut.com/l/_dL38XPD6KyrQ
https://dl.doubtnut.com/l/_hYh5RIRVPZiU

resistance of 85 (). What are the current
drawn from the supply and its terminal
voltage ?

(b) A secondary cell after long use has an emf
of 1.9 V and a large internal resistance of 380
(2 . What maximum current can be drawn from
the cell ? Could the cell drive the starting

motor of a car?

° View Text Solution



https://dl.doubtnut.com/l/_hYh5RIRVPZiU

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

(

pa = 2.63 x 1073Qm, pc, = 1.72 x 10 °m

, relative density of Al = 2.7 , of Cu = 8.9)

o View Text Solution



https://dl.doubtnut.com/l/_CJEpjj1D0ixm

3. What conclusion can you draw from the
following observations on a resistor made of

alloy manganin ?

[ Curenti) Voltage (V) | Curremtit) Voltage (V)
0.2 | 3. i 3.0 [ 592 |

0.4 7.87 | 4.0 78.8

‘ 0.6 | 118 5.0 98.6
0. | 157 6.0 1185

10 19.7 70 1382
30 39.4 . 8.0 158.0

o View Text Solution

4., A steady current flows in a metallic
conductor of non-uniform cross-section.

Which of these quantities is constant along


https://dl.doubtnut.com/l/_uDkOxlO1eGY7
https://dl.doubtnut.com/l/_zDpHQIzAJUqP

the conductor: current, current density,

electric field, drift speed ?

° View Text Solution

5. Is Ohm's law universally applicable for all
conducting elements? If not, give examples of

elements which do not obey Ohm's law.

° View Text Solution



https://dl.doubtnut.com/l/_zDpHQIzAJUqP
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6. A low voltage supply, from which one needs
high currents must have very low internal

resistance. Why

o View Text Solution

7. A high tension (HT) supply of, say, 6 kV must

have a very large internal resistance. Why?

° View Text Solution



https://dl.doubtnut.com/l/_INyRC7ON5SP2
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8. Choose the correct alternative :

(a) Alloys of metals usually have (greater/less)
resistivity than that of their constituent
metals.

(b) Alloys usually have much (lower/higher)
temperature coefficients of resistance than
pure metals.

(c) The resistivity of the alloy manganin is
nearly independent of increases rapidly with
increase of temperature.

(d) The resistivity of a typical insulator (e.g.,


https://dl.doubtnut.com/l/_kTcPPWvk7ssj

amber) is greater than that of a metal by a

1022
factor of the order of ( ) X
103

o View Text Solution

9. Given n resistors each of resistance R, how
will you combine them to get the (i) maximum
(ii) minimum effective resistance ? What is the

ratio of the maximum to minimum resistance ?

o View Text Solution



https://dl.doubtnut.com/l/_kTcPPWvk7ssj
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10. Given the resistances of 12, 22, 3Q2 how

will we combine them to get an equivalent

resistance of (i)

11 (11 (6
(?)Q, (%) (?)Q, (441)62, (iv) (ﬁ)ﬂ
?

o View Text Solution

11. Determine the equivalent resistance of

networks shown in Fig. (i) and (ii).


https://dl.doubtnut.com/l/_gfZWkTeA9q0H
https://dl.doubtnut.com/l/_OAN3DVFC7DUc
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=

o View Text Solution

12. Determine the current drawn from a 12 V
supply with internal resistance 0.5€2 by the
infinite network shown in Fig. Each resistor

has 1€ resistance.

10 10 10 142 10

O (12V.054

110 10 in 10 10

o View Text Solution
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Fig. shows a potentiometer with a cell of 2.0V

13.

and internal resistance 0.40 () maintaining a
potential drop across the resistor wire AB. A
standard cell which maintains a constant emf

of 1.02 V (for very moderate currents up to a


https://dl.doubtnut.com/l/_LmlNrO3p9hYA
https://dl.doubtnut.com/l/_EZI4jXo7388Q

few mA) gives a balance point at 673 cm
length of the wire. To ensure very low currents
drawn from the standard cell, a very high
resistance of 600 k{2 is put in series with it,
which is shorted close to the balance point.
The standard cell is then replaced by a cell of
unknown emf and the balance point found
similarly, turns out to be at 82.3 cm length of
the wire.

(@) What is the value of € ? (b) What purpose
does the high resistance of 600 k(2 have ? (c)
Is the balance point affected by this high

resistance ? (d) Would the method work in the


https://dl.doubtnut.com/l/_EZI4jXo7388Q

above situation if the driver cell of the
potentiometer had an emf of 1.0 V instead of
2.0 V? (e) Would the circuit work well for
determining an extremely small emf, say of the
order of a few mV (such as the typical emf of a
thermo-couple) ? If not, how will you modify

the circuit ?

o View Text Solution

14. Fig. shows a 2.0 V potentiometer used for

the determination of internal resistance of a


https://dl.doubtnut.com/l/_EZI4jXo7388Q
https://dl.doubtnut.com/l/_Sut1QD5COVNe

1.5 V cell. The balance point of the cell in open
circuit is 76.3 cm. When a resistor of 9.52 is
used in the external circuit of the cell, the
balance point shifts to 64.8 cm length of the
potentiometer wire. Determine the internal

resistance of the cell.

o View Text Solution



https://dl.doubtnut.com/l/_Sut1QD5COVNe

Case Based Source Based Integrated Questions

1. Answer question on the basis of your
understanding of the following paragraph and
the related studied concepts :

Bulk matter is made up of many molecules,
which are so closely packed that the electrons
are no longer attached to individual nuclei. In
metallic conductors some of the electrons are
practically free to move within the bulk
material. Ordinarily, the electrons will be

moving due to thermal motion during which


https://dl.doubtnut.com/l/_zb7g5MVp3HeW

they collide with the fixed ions. An electron
colliding with an ion emerges with the same
speed as before the collision. However, the
direction of its velocity after the collision is
completely random and there is no
preferential direction for the velocities of the
electrons. So number of electrons travelling in
any direction will be equal to the number of
electrons travelling in the opposite direction
and there will be no net flow of electrons and
hence no net current.
N

When an external electric field E is applied

across a piece of conductor, electrons will be


https://dl.doubtnut.com/l/_zb7g5MVp3HeW

E

— € o

accelerated at a = — . If a was the
m

velocity of electron after the last collision then

velocity wv; after a time t will be

e

vi= U + at

The average velocity of the electrons at time t

: —,

is the average of allv * s. However, average

=, .

value of w 's is zero. As collisions of the

electrons occur at random times, let 7 be the

average time between successive collision and

then the average velocity electrons s

— . .
expressed as v 4 (known as the drift velocity)

and is given as:


https://dl.doubtnut.com/l/_zb7g5MVp3HeW

%
— el
Vg= — —T

m
This drift motion of electrons is responsible
for establishment of an electric current in the
conductor on applying an external electric
field across it. The magnitude of current is
given as : I = nAevy, where n= number
density of free electrons and A = cross-section
area of the conductor. It is to be noted here
that drift speed is estimated to be of the

order of 10 °ms ! for currents in the range

of a few amperes.


https://dl.doubtnut.com/l/_zb7g5MVp3HeW

Define drift velocity. On what factors does it

depend ?

o View Text Solution

2. Answer question on the basis of your
understanding of the following paragraph and
the related studied concepts :

Bulk matter is made up of many molecules,
which are so closely packed that the electrons
are no longer attached to individual nuclei. In

metallic conductors some of the electrons are


https://dl.doubtnut.com/l/_zb7g5MVp3HeW
https://dl.doubtnut.com/l/_xyoo5beZYe4L

practically free to move within the bulk
material. Ordinarily, the electrons will be
moving due to thermal motion during which
they collide with the fixed ions. An electron
colliding with an ion emerges with the same
speed as before the collision. However, the
direction of its velocity after the collision is
completely random and there is no
preferential direction for the velocities of the
electrons. So number of electrons travelling in
any direction will be equal to the number of
electrons travelling in the opposite direction

and there will be no net flow of electrons and


https://dl.doubtnut.com/l/_xyoo5beZYe4L

hence no net current.
. % . .
When an external electric field E is applied

across a piece of conductor, electrons will be

%
— eb —

accelerated at a = — . If a was the

m
velocity of electron after the last collision then
velocity v after a time t will be
— = =
vi=u + at
The average velocity of the electrons at time t
: —7,
is the average of allv * s. However, average

=, .

value of u 's is zero. As collisions of the

electrons occur at random times, let 7 be the

average time between successive collision and


https://dl.doubtnut.com/l/_xyoo5beZYe4L

then the average velocity electrons s
— . .
expressed as v 4 (known as the drift velocity)

and is given as:

%
— eE
Vg= — —T

m
This drift motion of electrons is responsible
for establishment of an electric current in the
conductor on applying an external electric
field across it. The magnitude of current is
given as : I = nAevq, where n= number
density of free electrons and A = cross-section

area of the conductor. It is to be noted here

that drift speed is estimated to be of the


https://dl.doubtnut.com/l/_xyoo5beZYe4L

order of 10 °ms ! for currents in the range
of a few amperes.

If the electron drift speed is so small and the
electron charge is small, how can we still
obtain large amounts of current even in a thin

conducting wire ?

o View Text Solution

3. Answer question on the basis of your
understanding of the following paragraph and

the related studied concepts :


https://dl.doubtnut.com/l/_xyoo5beZYe4L
https://dl.doubtnut.com/l/_1ommP6dhBlhI

Bulk matter is made up of many molecules,
which are so closely packed that the electrons
are no longer attached to individual nuclei. In
metallic conductors some of the electrons are
practically free to move within the bulk
material. Ordinarily, the electrons will be
moving due to thermal motion during which
they collide with the fixed ions. An electron
colliding with an ion emerges with the same
speed as before the collision. However, the
direction of its velocity after the collision is
completely random and there is no

preferential direction for the velocities of the


https://dl.doubtnut.com/l/_1ommP6dhBlhI

electrons. So number of electrons travelling in
any direction will be equal to the number of
electrons travelling in the opposite direction
and there will be no net flow of electrons and
hence no net current.

N

When an external electric field E is applied

across a piece of conductor, electrons will be

%
— eb —
accelerated at a = — . If a was the
m

velocity of electron after the last collision then
velocity wv: after a time t will be
— =

.= U + at

The average velocity of the electrons at time t


https://dl.doubtnut.com/l/_1ommP6dhBlhI

: —7,
is the average of allv * s. However, average
. ..
value of w 's is zero. As collisions of the
electrons occur at random times, let 7 be the
average time between successive collision and
then the average velocity electrons s
— . .

expressed as v 4 (known as the drift velocity)
and is given as:

%
— eE
Vg= — —T

m
This drift motion of electrons is responsible
for establishment of an electric current in the

conductor on applying an external electric

field across it. The magnitude of current is


https://dl.doubtnut.com/l/_1ommP6dhBlhI

given as : I = nAev;, where n= number
density of free electrons and A = cross-section
area of the conductor. It is to be noted here
that drift speed is estimated to be of the
order of 10 °ms ! for currents in the range
of a few amperes.

Are the paths of electrons straight lines
between successive collisions in the (i)
absence of electric field, (ii) presence of

electric field ?

o View Text Solution



https://dl.doubtnut.com/l/_1ommP6dhBlhI
https://dl.doubtnut.com/l/_WMhoiU8O2dTC

4. Answer question on the basis of your
understanding of the following paragraph and
the related studied concepts :

Bulk matter is made up of many molecules,
which are so closely packed that the electrons
are no longer attached to individual nuclei. In
metallic conductors some of the electrons are
practically free to move within the bulk
material. Ordinarily, the electrons will be
moving due to thermal motion during which
they collide with the fixed ions. An electron
colliding with an ion emerges with the same

speed as before the collision. However, the


https://dl.doubtnut.com/l/_WMhoiU8O2dTC

direction of its velocity after the collision is
completely random and there is no
preferential direction for the velocities of the
electrons. So number of electrons travelling in
any direction will be equal to the number of
electrons travelling in the opposite direction
and there will be no net flow of electrons and
hence no net current.
N

When an external electric field E is applied

across a piece of conductor, electrons will be

%
el
m

— —
accelerated at a = . If a was the

velocity of electron after the last collision then


https://dl.doubtnut.com/l/_WMhoiU8O2dTC

velocity wv; after a time t will be
— = =
Vi= U + at
The average velocity of the electrons at time t
: —7,
is the average of allv * s. However, average
>, -
value of u 's is zero. As collisions of the
electrons occur at random times, let 7 be the
average time between successive collision and
then the average velocity electrons s
— . .

expressed as v 4 (known as the drift velocity)
and is given as:

%
— el
v

i= ——T
m

This drift motion of electrons is responsible


https://dl.doubtnut.com/l/_WMhoiU8O2dTC

for establishment of an electric current in the
conductor on applying an external electric
field across it. The magnitude of current is
given as : I = nAev;, where n= number
density of free electrons and A = cross-section
area of the conductor. It is to be noted here
that drift speed is estimated to be of the
order of 10 "3ms ! for currents in the range
of a few amperes.

Guess the order of magnitude of thermal
speed of free electrons in a conductor in the

absence of an external electric field.

l ° View Text Solution


https://dl.doubtnut.com/l/_WMhoiU8O2dTC

5. Answer question on the basis of your
understanding of the following paragraph and
the related studied concepts :

Bulk matter is made up of many molecules,
which are so closely packed that the electrons
are no longer attached to individual nuclei. In
metallic conductors some of the electrons are
practically free to move within the bulk
material. Ordinarily, the electrons will be
moving due to thermal motion during which

they collide with the fixed ions. An electron


https://dl.doubtnut.com/l/_WMhoiU8O2dTC
https://dl.doubtnut.com/l/_45P8KYRTRvZ6

colliding with an ion emerges with the same
speed as before the collision. However, the
direction of its velocity after the collision is
completely random and there is no
preferential direction for the velocities of the
electrons. So number of electrons travelling in
any direction will be equal to the number of
electrons travelling in the opposite direction
and there will be no net flow of electrons and
hence no net current.
N

When an external electric field E is applied

across a piece of conductor, electrons will be


https://dl.doubtnut.com/l/_45P8KYRTRvZ6

E

— € o

accelerated at a = — . If a was the
m

velocity of electron after the last collision then

velocity wv; after a time t will be

e

vi= U + at

The average velocity of the electrons at time t

: —,

is the average of allv * s. However, average

=, .

value of w 's is zero. As collisions of the

electrons occur at random times, let 7 be the

average time between successive collision and

then the average velocity electrons s

— . .
expressed as v 4 (known as the drift velocity)

and is given as:


https://dl.doubtnut.com/l/_45P8KYRTRvZ6

%
— el
Vg= — —T

m
This drift motion of electrons is responsible
for establishment of an electric current in the
conductor on applying an external electric
field across it. The magnitude of current is
given as : I = nAevy, where n= number
density of free electrons and A = cross-section
area of the conductor. It is to be noted here
that drift speed is estimated to be of the

order of 10 °ms ! for currents in the range

of a few amperes.


https://dl.doubtnut.com/l/_45P8KYRTRvZ6

What is the rate of flow of electric field

through the conductor ?

° View Text Solution

6. Study the table given below:

Serial No. 1 2 3 4 5 : 6 7 | 9_
CurrentI(A) | 02 | 0.4 | 06 | 05 | 10 | 20 5.0
[Vottage V)] 39 [ 78 117 [157 [ 195 [ 390 s I 780 | 97.5

u—|
6.0 _70 8.0
117 i_ 156

The above table gives |-V relationship for a
manganin coil prepared from a wire of cross-
section area 1 x 10~ "m? and length 4.1 m.
Now answer the following questions :

(a) Does the maganin coil behave as an ohmic


https://dl.doubtnut.com/l/_45P8KYRTRvZ6
https://dl.doubtnut.com/l/_rb0uMK5eUbLy

resistor ?

(b) What is its electrical resistance ?

(c) Determine the resistivity of manganin.

(d) Compare the resistivity of manganin with
that of copper.

(e) Why do you consider manganin an ideal

choice for preparing standard resistors ?

o View Text Solution

7.The following table gives the lengths of four

aluminium rods of uniform cross-section their


https://dl.doubtnut.com/l/_rb0uMK5eUbLy
https://dl.doubtnut.com/l/_cSsYBGSuRYYn

diameters and potential difference maintained
across the opposite ends of the rods. All the
four rods are maintained at the same

temperature.

the rod the rod difference

| Serial no. ‘ Length of Diameter of Potential
| L [ D v

21 | D 3V
3 | 3L D 2V
4. 3L D

Now answer the following questions :

(a) Which rod has maximum resistance ? (b)
Which rod carries the maximum current ? (c)
In which rod is the drift speed of electrons
maximum ? (d) In which rod does the

dissipation of electric energy take place at a


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

maximum rate ? Give reason for each of your

answer.

° View Text Solution

8. An ideal battery of emf 12 V is connected

across an electric network shown here.

Ry =20

L] @

"

Now answer the following questions:

e=12V
R]=‘n

The equivalent resistance of the network is :


https://dl.doubtnut.com/l/_cSsYBGSuRYYn
https://dl.doubtnut.com/l/_Bw1kzkIR0C2H

A. 2Q)

B. 402

C. 1.6Q2

D. 1082

Answer: B

° View Text Solution

9. An ideal battery of emf 12 V is connected

across an electric network shown here.


https://dl.doubtnut.com/l/_Bw1kzkIR0C2H
https://dl.doubtnut.com/l/_k1MTV3Su8MA6

iy Ry
r:il""u"-;.__ % i %Fh:iﬂ

Now answer the following questions:

Net current drawn by the circuit from the

battery is:

A. 6A

B. 1A

C.3A

D. 2A

Answer: C



https://dl.doubtnut.com/l/_k1MTV3Su8MA6

View Text Solution

10. An ideal battery of emf 12 V is connected

across an electric network shown here.
Ry=20

. . .‘@.‘.

e=12V

'{ R;=41) Ri=4 0

Now answer the following questions:

The reading of ammeter A is

A. 3A

B. 1.5A


https://dl.doubtnut.com/l/_k1MTV3Su8MA6
https://dl.doubtnut.com/l/_8gZqvXahAXWl

C.1A

D. 2A

Answer: B

° View Text Solution

Multiple Choice Questions

1. Which of the following characteristics of

electrons determines the «current In a

conductor ?


https://dl.doubtnut.com/l/_8gZqvXahAXWl
https://dl.doubtnut.com/l/_KM4667zEgpcb

A. Drift velocity alone.

B. Thermal velocity alone.

C. Both drift velocity and thermal velocity.

D. Neither drift nor thermal velocity.

Answer: A

o View Text Solution

2. The potential difference applied to an X-ray

tube is 5 kV and the current through it is 3.2


https://dl.doubtnut.com/l/_KM4667zEgpcb
https://dl.doubtnut.com/l/_XLNNOoFmVjUd

mA. The number of electrons striking the

target per second is

A5 x 106

B.2 x 10'6

C.1 x 10"

D.4 x 109

Answer: B

° View Text Solution



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

3. A metallic wire of resistance 122 is bent to

form a square. The resistance between two

diagonal points would be

A. 1292

B. 24()

C. 602

D. 32

Answer: D

o View Text Solution



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

4. Two batteries of emf £; and ey(ey > €1)
and internal resistances r 1 and 7

respectively are connected in parallel as

shown in Fig. Then

T
L |
e
—
-
il

A. the equivalent emf g, of the two cells is

betweene; and ez i.e, £1 < €¢q < €2


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

B. the equivalent emf €., is smaller than g;
C.the g, is given by ., = €1 + €5 always .
D.e,, is independent of internal

resistances r{ and rq

Answer: A

o View Text Solution

5. A steady current flows in a metallic

conductor of non-uniform cross-section. The


https://dl.doubtnut.com/l/_rmhBNYrCsUDU
https://dl.doubtnut.com/l/_KlrKYx5rt3Pm

quantity(s) remaining constant along the

length of conductor is/are

A. current, electric field and drift velocity.

B. drift speed only

C. current and drift speed.

D. current only.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_KlrKYx5rt3Pm

6. Constanton or manganin is widely used in

wire wound standard resistors because of

their

A. temperature independent resistivity.

B.very weakly temperature dependent

resistivity.

C.strong dependence of resistivity on

temperature.

D. mechanical strength.


https://dl.doubtnut.com/l/_3TouCSg8etHI

Answer: B

o View Text Solution

7. A cell can be balanced against 100 cm and
110 cm of a potentiometer wire respectively
with and without being short circuited
through a resistance of 10 2 . Its internal

resistance is

A.O

B. 1.0Q2


https://dl.doubtnut.com/l/_3TouCSg8etHI
https://dl.doubtnut.com/l/_X6EE9FD3r402

C. 0.5Q

D. 2.0Q2

Answer: B

° View Text Solution

8. A current of 3 A flows through the 2{2

resistor shown in the circuit. The power


https://dl.doubtnut.com/l/_X6EE9FD3r402
https://dl.doubtnut.com/l/_XQqdivpyNSwE

dissipated in the 5 (Q resistor is

20

S

40

il

10 50

i
-

A. 5 watt.

B. 4 watt.

C. 2 watt.

D. 1 watt

Answer: A

| =


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

I O View Text Solution

9. The Kirchhoff's first law (Zz — O) and

second law (ZiR: Zs) , Where the

symbols have their usual meanings, are
respectively based on
A. conservation of charge, conservation of
momentum.
B. conservation of energy, conservation of

charge.


https://dl.doubtnut.com/l/_XQqdivpyNSwE
https://dl.doubtnut.com/l/_rLduTmhcDVba

C. conservation of momentum,

conservation of charge.

D. conservation of charge, conservation of

energy.

Answer: D

o View Text Solution

10. If a wire is stretched to make it 0.1% longer,

its resistance will


https://dl.doubtnut.com/l/_rLduTmhcDVba
https://dl.doubtnut.com/l/_3sEA92RIi516

A. decrease by 0.2%

B. decrease by 0.05%

C. increase by 0.05%

D. increase by 0.2%

Answer: D

o View Text Solution

11. The equivalent resistance between the

points A and B in A the circuit shown in Fig. is


https://dl.doubtnut.com/l/_3sEA92RIi516
https://dl.doubtnut.com/l/_pj3boZ5pIoSo

Aw

R,=50

A. 3.12Q)

B. 1.56¢2

C. 6.24()

D. 12.48()

Answer: A

R:=50

° View Text Solution



https://dl.doubtnut.com/l/_pj3boZ5pIoSo

12. Three resistances P, Q, R each of 2 12 and an
unknown resistance S form the four arms of a
Wheatstone bridge circuit. When a resistance
of 62 is connected in parallel to S, the bridge
gets balanced. What is the value of S?

A. 302

B. 652

C. 1Q

D. 22

Answer: A


https://dl.doubtnut.com/l/_OFMmNyungj5o

° View Text Solution

13. The resistance of a wire is 5{2 at 50°C and

6€2 at 100° C . The resistance of the wire at

0° C will be

A. 3}

B. 212

C. 102

D. 412

Answer: D


https://dl.doubtnut.com/l/_OFMmNyungj5o
https://dl.doubtnut.com/l/_SrUkYPokXfoj

° View Text Solution

14. A current of 2 A flows through a 2€2 resistor
when connected across a battery. The same
battery supplies a current of 0.5 A when
connected across a 9 2 resistor. The internal

resistance of the battery is

A. 10}

B. 212


https://dl.doubtnut.com/l/_SrUkYPokXfoj
https://dl.doubtnut.com/l/_TANC4DUR9fAj

| =

Answer: C

o View Text Solution

15. See the electrical circuit shown in Fig.
Which of the following equations is a correct

equation forit ?

R
WA
| VAWAA
I‘I l'q r|
e AN, |
L}


https://dl.doubtnut.com/l/_TANC4DUR9fAj
https://dl.doubtnut.com/l/_awFPXt5piPHd

A el — (7'1 —I—Zg)R — ’1:17"1 =0
B.82—?:2’I°2—81 —’1:1’)"1 =0
C.—¢&9 — (21 ‘|—i2)R—|—i2T2 =0

D.e; — (7'1 + ’Lg)R + ’1217“1 =0

Answer: A

o View Text Solution

16. The colour sequence in a carbon resistor is
red, brown, orange and silver. The resistance

of the resistor is


https://dl.doubtnut.com/l/_awFPXt5piPHd
https://dl.doubtnut.com/l/_oGDYuMW0DH8h

A21 x 10°Q +£10%

B.23 x 10'Q + 10 %

C.21 x 10°Q + 5%

D.12 x 10°Q + 5%

Answer: A

o View Text Solution

17. If length of a given wire increases by 10%
due to stretching, the resistance of the wire

increases by


https://dl.doubtnut.com/l/_oGDYuMW0DH8h
https://dl.doubtnut.com/l/_ahug3R9KGqjv

A.0.21

B.0.2

C. 0.1

D. 0.05

Answer: A

o View Text Solution

18. Drift speed v, of electrons in a conductor
varies with the strength of electric field E as

per the relation :


https://dl.doubtnut.com/l/_ahug3R9KGqjv
https://dl.doubtnut.com/l/_kb2fXVwYnNyj

Avgx E

. 1
Vg X E

C.vy x E?

D. v; does not depends on E

Answer: A

o View Text Solution

19. Electric field E, current density J and
conductivity o of a conductor are correlated

as per the relation :


https://dl.doubtnut.com/l/_kb2fXVwYnNyj
https://dl.doubtnut.com/l/_YoqgLbhPz1tj

AE=0cJ

B E— 2
o
o
C.E=—
J
D.J = E’0
Answer: B

° View Text Solution

20. Which of the following has a negative

temperature gradient ?


https://dl.doubtnut.com/l/_YoqgLbhPz1tj
https://dl.doubtnut.com/l/_jYyEamHvDxUA

A. Copper

B. Iron

C. Nickel

D. Carbon

Answer: D

o View Text Solution

21. An electron revolves in a circular loop with
a frequency of 6 x 10% cps. The current in the

loop is


https://dl.doubtnut.com/l/_jYyEamHvDxUA
https://dl.doubtnut.com/l/_SXXF5otFqlZZ

A.0.96 mA

B.0.96uA

C.28.8mA

D.0.96A4

Answer: A

o View Text Solution

22. We have two wires A and B of same mass

and same material. The diameter of wire A is

half of that of B. If the resistance of the wire A


https://dl.doubtnut.com/l/_SXXF5otFqlZZ
https://dl.doubtnut.com/l/_3pyyhIC9y0TQ

is 24 () , then the resistance of the wire B will

be

A. 12Q)

B. 32

C. 1.5

D. 48()

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_3pyyhIC9y0TQ

23.The current | in the adjoining circuit is

O\

1 A\ )4

L

30 () C

Answer: C


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

° View Text Solution

24. Three resistors of resistance 22, 5{2 and
3} respectively are connected in parallel
across a battery of 10 volts and negligible
resistance. The potential difference across 5 (2

resistor is

A. 5V
B. 2V

C.3V


https://dl.doubtnut.com/l/_ulUGbocGgKeI
https://dl.doubtnut.com/l/_JgM3YK5djJfR

D. 10V

Answer: D

o View Text Solution

25. In the adjacent circuit given here, the

current passing through 62 resistor is

AYATATA
1.2 A 40}
- R L .
_ AANAN
61}

A.04A


https://dl.doubtnut.com/l/_JgM3YK5djJfR
https://dl.doubtnut.com/l/_mv5pBgC4kkmI

B. 0.48A

C.0.72A

D. 0.8A

Answer: B

o View Text Solution

26. A wire of resistance 16 () is cut into 4 equal
parts. These parts are then connected in
parallel. The equivalent resistance of the

combination is


https://dl.doubtnut.com/l/_mv5pBgC4kkmI
https://dl.doubtnut.com/l/_55uYRIvQKieO

A. 161}

B. 402

C. 6402

D. 102

Answer: D

o View Text Solution

27. What is the current | in the circuit shown in

adjoining Fig.?


https://dl.doubtnut.com/l/_55uYRIvQKieO
https://dl.doubtnut.com/l/_8pFakdL6DjaF

201

4+

3V ——
20

2Q

—4

A. 2A

B.1.2A

C.1A

D. 0.5A

Answer: A

20

o View Text Solution



https://dl.doubtnut.com/l/_8pFakdL6DjaF
https://dl.doubtnut.com/l/_mg9QLQJrImer

28. The current passing through 20f2
resistance in the circuit arrangement shown

here will be

A.O.1A

B. 0.2A


https://dl.doubtnut.com/l/_mg9QLQJrImer

C. 0.5A

D.O

Answer: D

o View Text Solution

29.The current in a simple series circuit is 5 A,
When an additional resistance of 22 s
inserted, the current drops to 4 A. The original

resistance of the circuit was


https://dl.doubtnut.com/l/_mg9QLQJrImer
https://dl.doubtnut.com/l/_NE362mlK93GE

A. 8()

B. 102

C. 1.2502

D. 2.5}

Answer: A

o View Text Solution

30. The terminal potential difference of a cell

is greater than its emf when it is


https://dl.doubtnut.com/l/_NE362mlK93GE
https://dl.doubtnut.com/l/_n6F9M95gQXqh

A. being discharged

B. being charged

C. in open circuit

D. short circuited

Answer: B

o View Text Solution

31. A cell of emf 2.0 V and internal resistance
0.1 2 is connected with a resistance of 3.91).

The voltage across the cell terminals will be


https://dl.doubtnut.com/l/_n6F9M95gQXqh
https://dl.doubtnut.com/l/_tlHrrKwhu8xN

A.0.50V

B.1.90 V

C.195V

D.20V

Answer: C

o View Text Solution

32. Two batteries, one of emf 18 V and internal
resistance 2 (2 and the other of emf 12 V and

internal resistance 12 , are connected in


https://dl.doubtnut.com/l/_tlHrrKwhu8xN
https://dl.doubtnut.com/l/_aIabPk7A07aY

parallel as shown in Fig. The voltmeter V will

record a reading of

+@_
18V
s [ T
1 20
12V
o
A. 15V
B. 14V
C. 30V

D. 18V


https://dl.doubtnut.com/l/_aIabPk7A07aY

Answer: B

o View Text Solution

33. A battery of emf 6 V and negligible internal
resistance is connected to the terminals of a
potentiometer wire of length 4 m. The wire is
of uniform cross-section and its resistance is
100 () . The difference of potential between
two points separated by 40 cm on the wire will

be


https://dl.doubtnut.com/l/_aIabPk7A07aY
https://dl.doubtnut.com/l/_e36gByANcdgV

A.04V

B.0.6V

C.1.0V

D. 2V

Answer: B

o View Text Solution

34. AB is a uniform resistance wire of 1 m
length. The galvanometer G shows no

deflection when the length AC = 20 cm. The


https://dl.doubtnut.com/l/_e36gByANcdgV
https://dl.doubtnut.com/l/_FupvvfXK4VGx

resistance R is equal to

R 80 O

—
—
-

A. 2()

B. 82

C. 2012

D. 4012

Answer: C

[ o View Text Solution


https://dl.doubtnut.com/l/_FupvvfXK4VGx

35. A potentiometer consists of a wire of
length 4 m and resistance 20} . If it is
connected to a cell of emf 20 volt, the
potential difference per unit length of the wire

will be

A 0.5Vm !

B.2Vm !

C.5Vm !

D.1.0Vm !


https://dl.doubtnut.com/l/_FupvvfXK4VGx
https://dl.doubtnut.com/l/_kKW18bLYU5Z0

Answer: A

o View Text Solution

Fill In The Blanks

1. Electric current density is a

whereas electric current is a

o View Text Solution



https://dl.doubtnut.com/l/_kKW18bLYU5Z0
https://dl.doubtnut.com/l/_qmuehReSNglq

2. The drift velocity of free electrons in metals

is of the order of

o View Text Solution

3. Temperature coefficient of resistance

for Is positive but for and is

negative.

o View Text Solution



https://dl.doubtnut.com/l/_laK9g422odsy
https://dl.doubtnut.com/l/_wmiArv1vYiW2

4. The resistivity of a material depends

on and

o View Text Solution

5. Charge carriers responsible for flow of

electricity in gases at low pressure are  and

o View Text Solution



https://dl.doubtnut.com/l/_o8Gf8QHsE4Is
https://dl.doubtnut.com/l/_fqWcm0EfOcKU

6Q

L

-
. 3V

-{-

In the circuit shown here current flowing

through 3€2 resistor is

° View Text Solution



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

7. A resistance R is connected across of a cell
of emf € and internal resistance r and the
potential difference between the terminals of
cell is found to be V. The internal resistance of

the cell is given by the relation r =

o View Text Solution

8. Conductance is the of resistance and its

Sl units is

o View Text Solution



https://dl.doubtnut.com/l/_IKvi1f84qYoM
https://dl.doubtnut.com/l/_7peuoBRL6tXX

9. The resistance of a carbon resistor having
bonds of colours brown, black and brown

IS

° View Text Solution

10. Three resistances of 3 () each are
connected in the form of an equilateral
triangle. The effective resistance between any

two corners is

o View Text Solution



https://dl.doubtnut.com/l/_7peuoBRL6tXX
https://dl.doubtnut.com/l/_Fds29Qn41nhY
https://dl.doubtnut.com/l/_JtwFhtVGrNym

11. Sensitivity of a potentiometer can be

increased by the length of potentiometer

wire.

o View Text Solution

12. A cell is balanced on 125 cm length of a
potentiometer wire. Now the cell is short

circuited by a resistance of 2 ) and the


https://dl.doubtnut.com/l/_JtwFhtVGrNym
https://dl.doubtnut.com/l/_iadHp1nAgX2W
https://dl.doubtnut.com/l/_kYl2kdgGSxL2

balance is obtained at 100 cm. The internal

resistance of the cell is

° View Text Solution

3V

—_-‘:

ot .

— I

13.

Refer to V-l graph shown here, the emf of


https://dl.doubtnut.com/l/_kYl2kdgGSxL2
https://dl.doubtnut.com/l/_WtOFcdospuyt

voltage supply is and internal resistance

° View Text Solution

14. A potential difference V is applied across a
given copper wire. If its diameter is doubled
keeping all other factors constant, the drift

velocity of electrons

o View Text Solution



https://dl.doubtnut.com/l/_WtOFcdospuyt
https://dl.doubtnut.com/l/_Xr41upOU38cV

15. A metre bridge works on the principle of

o View Text Solution

16. A car battery of emf 12 V and internal
resistance 0.1 {2 is being charged at a constant
current of 5 A. The potential difference

between the two terminals of the battery is

o View Text Solution



https://dl.doubtnut.com/l/_LIQqMGdMFHf9
https://dl.doubtnut.com/l/_x2OUUaTK72RR

17. Alloys used to make standard resistors have

o View Text Solution

18. Potential difference between the terminals
of a cell/battery is equal to its emf when the

cell/batteryis .

o View Text Solution



https://dl.doubtnut.com/l/_x2OUUaTK72RR
https://dl.doubtnut.com/l/_prFxK2eBceQL
https://dl.doubtnut.com/l/_o1jCumHqHz3N

True Or False

1. If the temperature of a metallic conductor is
increased, the drift velocity of electrons in the

conductor decreases.

° View Text Solution

2. Temperature coefficient of resistivity of
manganin is very high and due to this reason

manganin is used as a resistance wire.

I ° View Text Solution


https://dl.doubtnut.com/l/_j4KKoHA2gnMa
https://dl.doubtnut.com/l/_eiM5iIByz6Bu

3. Resistivity of alloys is, in general, less than

that of pure metals.

o View Text Solution

4. If both the length and radius of a metallic
wire are doubled then its resistance remains

unchanged.

o View Text Solution



https://dl.doubtnut.com/l/_eiM5iIByz6Bu
https://dl.doubtnut.com/l/_n3a96ZbkrjDY
https://dl.doubtnut.com/l/_TyjI0XoDMoOu
https://dl.doubtnut.com/l/_ts5gSBGcKptR

5. The colour sequence in a carbon resistor is

yellow, blue and green. Its resistance is

46 x 10°Q

o View Text Solution

6. Potential difference across the terminals of
a cell becomes zero when the terminals are

connected by a metallic wire.

o View Text Solution



https://dl.doubtnut.com/l/_ts5gSBGcKptR
https://dl.doubtnut.com/l/_O92S3a32C8As
https://dl.doubtnut.com/l/_6v6Te8kPikRp

7. In a wheatstone's bridge arrangement we
can interchange the cell and galvanometer
without affecting the balance condition of the

bridge.

° View Text Solution

8. Kirchhoff's junction rule is based on the law

of conservation of electrical energy.

o View Text Solution



https://dl.doubtnut.com/l/_6v6Te8kPikRp
https://dl.doubtnut.com/l/_n4Zj64XiFxRc

9. S| unit of electromotive force of a cell is

NC 1

o View Text Solution

10. Potential difference across the terminals of

a cell is always less than its emf.

o View Text Solution

Assertion Reason Type Questions


https://dl.doubtnut.com/l/_X1ANXm4UFuzv
https://dl.doubtnut.com/l/_CumtuM3gA1lI
https://dl.doubtnut.com/l/_zGMMFeeyCngg

1. Assertion (A): There is no current in the

metals in the absence of an electric field.

Reason (R) : Motion of free electrons are

randomly directed in the absence of an

electric field.

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of


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

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer: A

o View Text Solution

2. Assertion (A): In our domestic electric circuit
an electric bulb glows immediately when the

switch is put in ON mode.


https://dl.doubtnut.com/l/_zGMMFeeyCngg
https://dl.doubtnut.com/l/_ukbGdX9z1CP2

Reason (R) : The drift velocity of electrons in

metal wires is very high.

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.


https://dl.doubtnut.com/l/_ukbGdX9z1CP2

D. If the assertion is false but reason is

true.

Answer: C

o View Text Solution

3. Assertion (A): A potentiometer of longer
length is preferred for precise measurement.

Reason (R) : The potential gradient for a
potentiometer of longer length with a given

source of emf becomes small.


https://dl.doubtnut.com/l/_ukbGdX9z1CP2
https://dl.doubtnut.com/l/_CkMK9W3WEBSc

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer: A


https://dl.doubtnut.com/l/_CkMK9W3WEBSc

o View Text Solution

4. Assertion (A): The alloys manganin and
constant on are used to make standard

resistors.
Reason (R) : Resistivity of nichrome is
maximum amongst all alloys.

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.


https://dl.doubtnut.com/l/_CkMK9W3WEBSc
https://dl.doubtnut.com/l/_hBQLpeuNYR0w

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_hBQLpeuNYR0w

5. Assertion (A): The conventional direction of
current is taken to be the direction of flow of
positive charge.

Reason (R) : Direction of current flow is
opposite to the direction of flow of electrons

in a conductor.

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.


https://dl.doubtnut.com/l/_X4DfONb6hE2m

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_X4DfONb6hE2m

Very Short Answer Questions

1.Is electric current a scalar or a vector ? Why?

° View Text Solution

2. Why is the terminal voltage of a cell less

than its emf?

o View Text Solution



https://dl.doubtnut.com/l/_1q8p2Hz4JQEp
https://dl.doubtnut.com/l/_Y439ZzWNjMYJ

3. What is the difference between terminal

voltage and emf of a cell ?

° View Text Solution

4. A wire of resistivity p is stretched to twice

its length. What will be its new resistivity ?

o View Text Solution



https://dl.doubtnut.com/l/_ELbACbo04C9P
https://dl.doubtnut.com/l/_C6PnPSxhHFiQ

5. electrical conductivity, has the SI unit "ohm-

metre”. Identify the physical quantity.

° View Text Solution

6. Define electrical conductivity of a metallic

wire. Write its S| unit.

o View Text Solution



https://dl.doubtnut.com/l/_NjPjWN6QM9Sb
https://dl.doubtnut.com/l/_cTuxR3lOgbg5

7. Show variation of resistivity of copper as a

function of temperature in a graph.

° View Text Solution

8. Show on a graph the variation of resistivity

with temperature for a typical semiconductor

o View Text Solution



https://dl.doubtnut.com/l/_TyBXWzJoSTFz
https://dl.doubtnut.com/l/_NBustSRrL2sR

9. A wire of resistance 8R is bent in the form of

a circle. What is the effective resistance

between the ends of a diameter AB ?

o View Text Solution

10. Define the term 'drift velocity' of charge
carriers in a conductor and write its
relationship with the current flowing through

it.

° View Text Solution



https://dl.doubtnut.com/l/_6vWOB2V3bprt
https://dl.doubtnut.com/l/_56CjFkOwIPEm

11. Write the expression for the drift velocity of
charge carriers in a conductor of length 'l

across which a potential difference V' is

applied.

o View Text Solution

12. How does drift velocity of electrons in a
metallic conductor vary with increase in

temperature ? Give reason.

o View Text Solution



https://dl.doubtnut.com/l/_56CjFkOwIPEm
https://dl.doubtnut.com/l/_pbLd0BXaApR9
https://dl.doubtnut.com/l/_b9JhgnaKyXNU

13. A conductor of length L is connected across
d.c. source of emf € . If the conductor is
replaced by another of the same material and
area of cross-section but of length = 5 L, by

what factor will the drift velocity change ?

o View Text Solution

14. Two conducting wires X and Y of same

diameter but different materials are joined in


https://dl.doubtnut.com/l/_b9JhgnaKyXNU
https://dl.doubtnut.com/l/_U68aqsJby68F
https://dl.doubtnut.com/l/_iysx4klKVC7i

series across a battery. If the number density
of electrons in X is twice that in Y, find the
ratio of drift velocity of electrons in the two

wires.

° View Text Solution

15. IV graph for a given metallic wire at two
temperatures 17 and 75 is as shown in Fig.

Which of the two temperatures is lower and


https://dl.doubtnut.com/l/_iysx4klKVC7i
https://dl.doubtnut.com/l/_0zbVFP7ZP31E

why?

Ty /(1)

(2)

v

o View Text Solution

16. Two wires of equal length, one of copper

and the other of manganin have the same


https://dl.doubtnut.com/l/_0zbVFP7ZP31E
https://dl.doubtnut.com/l/_JmrikE9uPeZu

resistance. Which wire is thicker ?

o View Text Solution

17. Nichrome and copper wires of same length
and same radius are connected in series.
Current | is passed through them. Which wire

gets heated up more ? Justify your answer.

° View Text Solution



https://dl.doubtnut.com/l/_JmrikE9uPeZu
https://dl.doubtnut.com/l/_lK2iQk2TyTao

18. Write an expression for the resistivity of a
metallic conductor showing its variation over

a limited range of temperatures.

o View Text Solution

19. Why are alloys, manganin and constantan

used to make standard resistance coils ?

° View Text Solution



https://dl.doubtnut.com/l/_6z0BNecrpZPo
https://dl.doubtnut.com/l/_r37obrM9SUVN

20. When electrons drift in a metal from lower
to higher potential, does it mean that all the
free electrons of the metal are moving in the

same direction ?

o View Text Solution

21. How does the random motion of free
electrons in a conductor get affected when a

potential difference is applied across its ends?

o View Text Solution



https://dl.doubtnut.com/l/_FHivLvXIJhqq
https://dl.doubtnut.com/l/_4q0L5LwTLhqP

22. Define the term ‘Mobility' of charge carriers

in a conductor. Write its Sl unit.

o View Text Solution

23. How does the mobility of electrons in a
conductor change, if the potential difference
applied across the conductor is doubled,
keeping the length and temperature of the

conductor constant ?

o View Text Solution



https://dl.doubtnut.com/l/_4q0L5LwTLhqP
https://dl.doubtnut.com/l/_FXkWV1gkTQ0w
https://dl.doubtnut.com/l/_fxx5xKgIDdvq

24. Two identical slabs, of a given metal, are
joined together, in two different ways, as

shown in Fig.(i) and (ii). What is the ratio of


https://dl.doubtnut.com/l/_fxx5xKgIDdvq
https://dl.doubtnut.com/l/_mmyJSlnZwgKy

the resistances of these two combinations ?

(ii)

° View Text Solution



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

25. A carbon resistor is shown in the Fig. Using

colour code, write the value of the resistance.

Violet
Green +l ¢ Red

—))) )

° View Text Solution

26. The three coloured bands on a carbon
resistor are red, green and yellow respectively.

Write the value of its resistance.

° View Text Solution



https://dl.doubtnut.com/l/_WaV9k5MaAblT
https://dl.doubtnut.com/l/_rDXg2I9nHPRD

27. Two students A and B were asked to pick a
resistor of 15 kW from a collection of carbon
resistors. A picked a resistor with bands of
colours : brown, green, orange but B chose a
resistor with bands of black, green, red. Who

picked the correct resistor ?

o View Text Solution



https://dl.doubtnut.com/l/_rDXg2I9nHPRD
https://dl.doubtnut.com/l/_PkUMjn2BWwSZ

28. Graph showing the variation of current
versus voltage for a material Ga As (a
semiconductor) is shown in the Fig. Identify
the region of (i) negative resistance, (ii) where

Ohm's law is obeyed.

l[mAi

F--h-'ﬂ- L
I ——————

P - -

—V(volit)

o View Text Solution



https://dl.doubtnut.com/l/_Y1edIbOQqGcb

29. Two identical cells, each of emf € , having
negligible internal resistance, are connected in
parallel with each other across an external
resistance R. What is the current through this

resistance ?

o View Text Solution

30. In a metre bridge, two unknown

resistances R and S, when connected in the


https://dl.doubtnut.com/l/_N57BqP96PP3U
https://dl.doubtnut.com/l/_f3J7Li5Rl4u6

two gaps, give a null point at 40 cm from one

end. What is the ratio of Rand S?

o View Text Solution

31. In an experiment on metre bridge the
balancing length on wire is 'I'' What would be
its value, if the radius of the metre bridge wire

is doubled ? Justify your answer.

o View Text Solution



https://dl.doubtnut.com/l/_f3J7Li5Rl4u6
https://dl.doubtnut.com/l/_x0hIEWoXUxmW

32. What is the effect of interchanging the
position of cell and galvanometer in a

Wheatstone bridge ?

o View Text Solution

33. Why are the connections between resistors

in @ metre bridge made of thick copper strips ?

° View Text Solution



https://dl.doubtnut.com/l/_59C1z4TnI4Xh
https://dl.doubtnut.com/l/_MN3mvSYryjDO

34. Why is it generally preferred to obtain
balance point near the middle of bridge wire

in metre bridge experiment ?

o View Text Solution

35. Why is a potentiometer preferred over a

voltmeter for measuring the emf of a cell ?

° View Text Solution



https://dl.doubtnut.com/l/_33accdpaO2SD
https://dl.doubtnut.com/l/_1A3dCie1FRxx

36. A resistance R is connected across a cell of
emf e and internal resistance r. A
potentiometer now measures the potential
difference between the terminals of the cell as
V. Write the expression for r in terms of ¢, V

and R.

o View Text Solution

37. The variation of potential difference V with

length | in case of two potentiometers A and B


https://dl.doubtnut.com/l/_RPCARCAY3gMq
https://dl.doubtnut.com/l/_qb4RUMC9JZQh

is as shown in Fig. Which one of these two will
you prefer for comparing emfs of two primary

cells ?

- <

_...i.f

o View Text Solution



https://dl.doubtnut.com/l/_qb4RUMC9JZQh

38. What is the advantage of using thick

metallic strips to join wires in a potentiometer

?

o View Text Solution

39. A 10 V battery of negligible internal
resistance is connected across a 200 V battery

and a resistance of 38 () as shown in the Fig.


https://dl.doubtnut.com/l/_JIy4EFojduFl
https://dl.doubtnut.com/l/_TZnMirU03Oz5

Find the value of the current in circuit.

0V
I

e AAAN {;
3L 00V

° View Text Solution

Short Answer Questions

1. Draw V-l graph for ohmic and non-ohmic

materials. Give one example for each.



https://dl.doubtnut.com/l/_TZnMirU03Oz5
https://dl.doubtnut.com/l/_xGXFbG4H3SYP

\ ° View Text Solution

2. Draw a graph showing variation of resistivity
with temperature for nichrome. Which
property of nichrome is used to make

standard resistance coils ?

° View Text Solution

3. Explain the term 'drift velocity' of electrons

in a conductor. Hence obtain the expression


https://dl.doubtnut.com/l/_xGXFbG4H3SYP
https://dl.doubtnut.com/l/_4MIqBB0MRQdk
https://dl.doubtnut.com/l/_bndTFSX2h0nS

for the current through a conductor in terms

of drift - Temperature T velocity.

° View Text Solution

4. Prove that the current density of a metallic
conductor is directly proportional to the drift

speed of electrons.

° View Text Solution



https://dl.doubtnut.com/l/_bndTFSX2h0nS
https://dl.doubtnut.com/l/_Zn7t4l6kEzhC

5. Write a relation between current and drift
velocity of electrons in a conductor. Use this
relation to explain how the resistance of a
conductor changes with the rise in

temperature.

o View Text Solution

6. Using the concept of drift velocity of charge

carriers in a conductor, deduce the


https://dl.doubtnut.com/l/_Ys8sEU27NgVG
https://dl.doubtnut.com/l/_rPlnR7xn1YgE

relationship between current density and

resistivity of the conductor.

° View Text Solution

7. How does the resistivity of : (i) a conductor
and (ii) a semiconductor vary with

temperature ? Give reason for each case.

° View Text Solution



https://dl.doubtnut.com/l/_rPlnR7xn1YgE
https://dl.doubtnut.com/l/_72AZwyBpfIIM

8. Using the mathematical expression for the
conductivity of a material, explain how it varies
with temperature for (i) semiconductors, (ii)

good conductors.

o View Text Solution

9. Define mobility of a charge carrier. Write the
relation expressing mobility in terms of

relaxation time. Give its Sl unit.

o View Text Solution



https://dl.doubtnut.com/l/_51FE6lbGnv1R
https://dl.doubtnut.com/l/_2Nvi4jbiiIXS

10. Derive an expression for drift velocity of
free electrons in a conductor in terms of

relaxation time.

o View Text Solution

11. 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 A. Assume the density of

conduction electrons to be9 x 10%®m ~3.


https://dl.doubtnut.com/l/_2Nvi4jbiiIXS
https://dl.doubtnut.com/l/_UOCyGROU58EL
https://dl.doubtnut.com/l/_NMmUGbDEt9mM

° View Text Solution

12. A voltage of 30 V is applied across a carbon
resistor with first, second and third rings of
blue, black and vyellow colours respectively.
Calculate the value of current in milliampere

through the resistor.

° View Text Solution



https://dl.doubtnut.com/l/_NMmUGbDEt9mM
https://dl.doubtnut.com/l/_brwU0lgzCjqV

13. The sequence of coloured bands in two
carbon resistors Ry and Rj is (i) brown, green,
blue and (ii) orange, black, green. Find the

ratio of their resistances.

o View Text Solution

14. The number density of free electrons in a

3.How

copper conductor is 8.5 x 10%®m ~
long does an electron take to drift from one

end of a wire 3.0 m long to its other end ? The


https://dl.doubtnut.com/l/_MAKL4KCQIuI7
https://dl.doubtnut.com/l/_ZKwEAowwnh5T

area of cross section of the wire is
2.0 x 10~ %m? and is carrying a current of 3.0

A.

o View Text Solution

15. A cylindrical metallic wire is stretched to
increase its length by 5%. Calculate the

percentage change in its resistance.

o View Text Solution



https://dl.doubtnut.com/l/_ZKwEAowwnh5T
https://dl.doubtnut.com/l/_zWk2kfJakhiD

16. Two wires X, Y have the same resistivity, but
their cross-sectional areas are in the ratio 2:3
and lengths in the ratio 1:2. They are first
connected in series and then in parallel to a
d.c. source. Find out the ratio of the drift
speeds of the electrons in the two wires for

the two cases.

o View Text Solution



https://dl.doubtnut.com/l/_hgnIkmmx3BXR

17. A cell of emf ' € ' and internal resistance 'r'
is connected across a variable resistor 'R'. Plot
a graph showing the variation of terminal
potential 'V' with resistance R. Predict from the
graph the condition under which 'V' becomes

equal to ‘¢’

o View Text Solution

18. A cell of emf "¢’ and internal resistance 'r'

is connected across a variable resistor 'R'. Plot


https://dl.doubtnut.com/l/_OQBAk8SqvVNA
https://dl.doubtnut.com/l/_l45NDDLOgjxQ

a graph showing variation of terminal voltage
'V' of the cell versus the current 'l'. Using the
plot, show how the emf of the cell and its

internal resistance can be determined.

° View Text Solution

19. Two cells of emfs 1.5 V and 2.0 V having
internal resistances 0.2€2 and 0.32 respectively
are connected in parallel. Calculate the emf

and internal resistance of the equivalent cell.

° View Text Solution



https://dl.doubtnut.com/l/_l45NDDLOgjxQ
https://dl.doubtnut.com/l/_oZOYy5qkBrol

20. A battery of emf 12 V and internal
resistance 2 {2 is connected to a 4 () resistor
as shown in the Fig. Show that a voltmeter
when placed across the cell and across the

resistor, in turn, gives the same reading.

\
%
12V, 20
I |
— AW M—

o View Text Solution



https://dl.doubtnut.com/l/_oZOYy5qkBrol
https://dl.doubtnut.com/l/_nDTYXGCN1fi9

21. A battery of emf 10 V and internal
resistance 3€) is connected to a resistor. If the
current in the circuit is 0.5 A, find (i) the
resistance of the resistor, (ii) the terminal

voltage of the battery.

o View Text Solution

22. A battery of emf € and internal resistancer,
when connected across an external resistance

of 12 1 , produces a current of 0.5 A. When


https://dl.doubtnut.com/l/_nDTYXGCN1fi9
https://dl.doubtnut.com/l/_TqdmGJsV2wVf
https://dl.doubtnut.com/l/_VwXZpyDReDvK

connected across a resistance of 25(), it
produces a current of 0.25 A. Determine the

emf and internal resistance of the cell.

o View Text Solution

23.The reading on a high resistance voltmeter,
when a cell is connected across it, is 2.2 V.
When a 5 ) resistance is connected across the
terminals of the cell in parallel with the
voltmeter, the reading is 1.8 V. Determine the

internal resistance of the cell.

| e |


https://dl.doubtnut.com/l/_VwXZpyDReDvK
https://dl.doubtnut.com/l/_5GidxvpY8Rqy

L ® View Text Solution I

24. Obtain the formula for the 'power loss' (i.e.,
power dissipated) in a conductor of resistance

R, carrying a current |.

° View Text Solution

25.The adjoining graph shows the variation of
terminal potential difference V, across a
combination of three cells in series to a

resistor, versus the current, I:


https://dl.doubtnut.com/l/_5GidxvpY8Rqy
https://dl.doubtnut.com/l/_vrVMQHhPz14s
https://dl.doubtnut.com/l/_QWMI0L7hF8fe

(i) Calculate the emf of each cell. (ii) For what
current I, will the power dissipation of the

circuit be maximum ?

V(W)

. | (A)

o View Text Solution



https://dl.doubtnut.com/l/_QWMI0L7hF8fe

26. Two cells of emf 2¢ and € and internal
resistance 2r and r respectively, are connected
in parallel. Obtain the expressions for the
equivalent emf and the internal resistance of

the combination.

o View Text Solution

27. A 10 V cell of negligible internal resistance
is connected in parallel across a battery of emf

200V and internal resistance 38 {2 as shown in


https://dl.doubtnut.com/l/_KKPZBsxa59ZC
https://dl.doubtnut.com/l/_LuGMC107BLwh

the Fig. Find the value of current in the circuit.

10V

o View Text Solution

28. Two bulbs are rated

(P, V) and (P, V).Iftheyare connected

(1) in series and (ii) in parallel across a supply


https://dl.doubtnut.com/l/_LuGMC107BLwh
https://dl.doubtnut.com/l/_wlxR1uWsjVzx

V, find the power dissipated in the two

combinations in terms of P; and Ps.

° View Text Solution

29. A cell of emf € and internal resistance r is
connected to two external resistances, R; and
Ry and a perfect ammeter. The current in the
circuit is measured in four different situations:
() Without any external resistance in the
circuit, (ii) with resistance R; only (iii) with R4

and R, in series combination, (iv) with R; and


https://dl.doubtnut.com/l/_wlxR1uWsjVzx
https://dl.doubtnut.com/l/_BXBQ2U6SeL15

R, in parallel combination.

The currents measured in the four cases are
042 A 105 A 14 A and 4.2 A, but not
necessarily in that order. Identify the currents
corresponding to the four cases mentioned

above

o View Text Solution

30. Two cells €; and ¢5 in the given circuit
diagram have an emf of 5 V and 9 V and

internal resistance of 03  and 120


https://dl.doubtnut.com/l/_BXBQ2U6SeL15
https://dl.doubtnut.com/l/_bbmg2MyqAiHf

respectively. Calculate the value of current

flowing through the resistance of 3 2.

£y L,
1 | i
II ]
611
450 WA
=AM
In

° View Text Solution

31. Draw the diagram of Wheatstone bridge.
Why does no current flow through the

galvanometer when the bridge is balanced ?

° View Text Solution



https://dl.doubtnut.com/l/_bbmg2MyqAiHf
https://dl.doubtnut.com/l/_kOgUl9am4EH6

32. Explain the principle on which the working
of a potentiometer is based. Why is the use of
a potentiometer preferred over that of a

voltmeter for measurement of emf of a cell ?

o View Text Solution

33. Two students X and Y perform an
experiment on potentiometer separately using
the circuit diagram shown here. Keeping other

things unchanged


https://dl.doubtnut.com/l/_kOgUl9am4EH6
https://dl.doubtnut.com/l/_lRZn5VQpG6KB
https://dl.doubtnut.com/l/_4dRS0jbRZQdC

(i) X increases the value of resistance R (ii) Y
decreases the value of resistance S in the set
up. How would these changes affect the

position of the null point in each case and why

?

o View Text Solution

34. In a potentiometer arrangement for
determining the emf of a cell, the balance
point of the cell in open circuit is 350 cm.

When a resistance of 92 is used in the


https://dl.doubtnut.com/l/_4dRS0jbRZQdC
https://dl.doubtnut.com/l/_h41QeB1CTOXk

external circuit of the cell, the balance point
shifts to 300 cm. Determine the internal

resistance of the cell.

o View Text Solution

35. In the given circuit, assuming point A to be
at zero potential, use Kirchhoff's rules to

determine the potential at point B.

o View Text Solution



https://dl.doubtnut.com/l/_h41QeB1CTOXk
https://dl.doubtnut.com/l/_Vhd2xhcLZ89P

36. Use Kirchhoff's rules to determine the
potential difference between the points A and
D when no current flows in the arm BE of the

electric network shown in the Fig.

° View Text Solution

37. A wire of 15 () resistance is gradually

stretched to double its original length. It is


https://dl.doubtnut.com/l/_t5D3LVlTggWb
https://dl.doubtnut.com/l/_mjLxGi1zSOW0

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.

° View Text Solution

38. Calculate the current drawn from the

battery in the given network .

Ry=201 -

o View Text Solution



https://dl.doubtnut.com/l/_mjLxGi1zSOW0
https://dl.doubtnut.com/l/_qRDKuuwf26ag

39. Using Kirchhoff's rules in the circuit shown
determine (a) the voltage drop across the

unknown resistor R, and (b) the current | in

the arm EF.
1A aY 20
A “ —Ii——-—-...ﬂ.,..ﬁ.,.-'-...—-l—- ]
SY  an
E — - AN —e—— F
c - VWA D

o View Text Solution



https://dl.doubtnut.com/l/_qRDKuuwf26ag
https://dl.doubtnut.com/l/_d92atUIeENL1

40. The circuit in Fig. shows two cells
connected in opposition to each other. Cell €4,
is of emf 6 V and internal resistance 22 and
the cell €5 is of emf 4 V and internal resistance
8 (). Find the potential difference between the

points A and B.

o View Text Solution



https://dl.doubtnut.com/l/_qwf7m7TPCWZM
https://dl.doubtnut.com/l/_Z21UFwzlgQEw

41. Figure shows two circuits each having a
galvanometer and a battery of 3 V. When the
galvanometer in each arrangement do not

show any deflection, find the ratio of R_l
2

Taw

Ra 80

Py
Sh%a
(B}

o View Text Solution

42. Two cells, of voltage 10 V and 2 V and

internal resistances 10} and 5€2 respectively,


https://dl.doubtnut.com/l/_Z21UFwzlgQEw
https://dl.doubtnut.com/l/_iG93N8ZD7iHZ

are connected in parallel as shown in Fig. Find
the effective voltage and effective resistance

of the combination.

o View Text Solution

Long Answer Questions |



https://dl.doubtnut.com/l/_iG93N8ZD7iHZ
https://dl.doubtnut.com/l/_rzDW0jrPvxTL

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

closed ?

o View Text Solution

2. The electron drift arises due to the force
experienced by electrons in the electric field

inside the conductor. But force should cause


https://dl.doubtnut.com/l/_rzDW0jrPvxTL
https://dl.doubtnut.com/l/_7Qz0XADBCppC

acceleration. Why then do the electrons

acquire a steady average drift speed ?

° View Text Solution

3. If the electron drift speed is so small and
the electron's charge is small, how can we still
obtain large amounts of current in a

conductor ?

o View Text Solution



https://dl.doubtnut.com/l/_7Qz0XADBCppC
https://dl.doubtnut.com/l/_1SX0DushzpFT

4. When electrons drift in a metal from lower
to higher potential, does it mean that all the
'free’ electrons of the metal are moving in the

same direction ?

o View Text Solution

5. Are the paths of electrons straight lines
between successive collisions (with the
positive ions of the metal) in the (i) absence of

electric field, (ii) presence of electric field ?

| & |


https://dl.doubtnut.com/l/_01YKnkzNIlZq
https://dl.doubtnut.com/l/_GxNZBRwTX5hy

| ¥ View Text Solution |

6. Define the terms (i) drift velocity, (ii)
relaxation time. A conductor of length L is
connected to a d.c. source of emf ¢ . If this
conductor is replaced by another conductor of
same material and same area of cross-section
but of length 3L, how will the drift velocity

change ?

o View Text Solution



https://dl.doubtnut.com/l/_GxNZBRwTX5hy
https://dl.doubtnut.com/l/_nUfQWr2Pu65w

7. Derive an expression for the resistivity of a
good conductor in terms of the relaxation

time of electrons.

o View Text Solution

8. 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.

| & |


https://dl.doubtnut.com/l/_06Ltqh9aSE7S
https://dl.doubtnut.com/l/_fBxl0bkDRqxk

| ¥ View Text Solution |

9. Define the term current density of a metallic
conductor. Deduce the relation connecting
current density (J) and the conductivity (o) of
the conductor when an electric field E is

applied to it.

o View Text Solution

10. (a) Deduce the relation between current |

flowing through a conductor and drift velocity


https://dl.doubtnut.com/l/_fBxl0bkDRqxk
https://dl.doubtnut.com/l/_SOfr4KMRpAj8
https://dl.doubtnut.com/l/_DjNbhQyW7zuQ

7d of the electrons.

(b) Figure shows a plot of current | flowing
through the cross section of a wire versus the
time t. Use the plot to find the charge flowing

in 10 s through the wire.

.
10 4
-
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o View Text Solution



https://dl.doubtnut.com/l/_DjNbhQyW7zuQ
https://dl.doubtnut.com/l/_UKXG8TfTOMOx

1. (a) Define the term conductivity of a
metallic wire. Write its Sl unit.

(b) 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.

o View Text Solution



https://dl.doubtnut.com/l/_UKXG8TfTOMOx

12. A cell of emf ¢ and internal resistance 'r' is
connected across a variable load resistor 'R'.
Draw the plots of the terminal voltage V'
versus (i) R and (ii) the current I.

It is found that when R =4 ), the current is 1
A and when R is increased to 9 () , the current
reduces to 0.5 A. Find the values of the emf ¢

and internal resistancer.

o View Text Solution



https://dl.doubtnut.com/l/_pgA2GUYkH7KW

13. A number of identical cells, n, each of emf ¢
, internal resistance r connected in series are
charged by a d.c. source of emf € , using a
resistor R.

(i) Draw the circuit arrangement.

(i) Deduce the expressions for (a) the
charging current and (b) the potential

difference across the combination of the cells.

o View Text Solution



https://dl.doubtnut.com/l/_qPC7u8H2aI6z

14. Two cells of emf €1 and €5 having internal
resistances r; and 7y respectively are
connected in parallel as shown in Fig. Deduce
the expressions for the equivalent emf and
equivalent internal resistance of a cell which
can replace the combination between the

pointsB; and B, .

L9
s
b
Ak
a0 ™
I.-:.... ‘.I_l
1 By B; |
E | Y
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‘ "
By #1;


https://dl.doubtnut.com/l/_TrYXNJwT6ElX

° View Text Solution

15. (a) The potential difference applied across
a given resistor is altered so that the heat
produced per second increases by a factor us
9. By what factor docs the applied potential
difference change?

(b) In the figure shown, an ammeter A and a
resistor of 4() are connected to the terminals
of the source. The emf of the source is 12 V

having an internal resistance of 2() . Calculate


https://dl.doubtnut.com/l/_TrYXNJwT6ElX
https://dl.doubtnut.com/l/_LDFnnwQ7NlM1

the voltmeter and ammeter readings.

@_
s

H =4[}

° View Text Solution

16. The temperature coefficient of resistivity
for two materials A and B are 0.0031/°C', and
0.0068 / ° C' respectively. Two resistors R; and

R3, made from material A and B respectively,


https://dl.doubtnut.com/l/_LDFnnwQ7NlM1
https://dl.doubtnut.com/l/_vyQln7T3ZaAd

have resistances of 200 (2 and 100 2 at 0°C'.
Show the colour code of a carbon resistor that
would have a resistance equal to the series
combination of R; and R, at a temperature of
100° C' (Neglect the ring corresponding to the

tolerance of the carbon resistor).

° View Text Solution

17. In the circuit shown , find the current

through resistors.


https://dl.doubtnut.com/l/_vyQln7T3ZaAd
https://dl.doubtnut.com/l/_GZfSjWPPjGWZ
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o View Text Solution

18. Use Kirchhoff's rules to obtain the balance

condition in a Wheatstone bridge.

o View Text Solution



https://dl.doubtnut.com/l/_GZfSjWPPjGWZ
https://dl.doubtnut.com/l/_jff8S3gqxnTM
https://dl.doubtnut.com/l/_VsHo7750oUS6

19. With the help of a circuit diagram, explain
the working principle of metre bridge. How is
it used to determine the unknown resistance
of a given wire ? Write the necessary

precautions to minimise error in the result.

o View Text Solution

20. State the working principle of a
potentiometer. With the help of the circuit
diagram explain how a potentiometer is used

to compare the emfs of two primary cells.


https://dl.doubtnut.com/l/_VsHo7750oUS6
https://dl.doubtnut.com/l/_EvIayz9rE8uW

Obtain the required expression used for

comparing the emfs.

° View Text Solution

21. Write the principle of working of a
potentiometer. Describe briefly, with the help
of a circuit diagram, how a potentiometer is
used to determine the internal resistance of a

cell.

° View Text Solution



https://dl.doubtnut.com/l/_EvIayz9rE8uW
https://dl.doubtnut.com/l/_KrxhtYEZCnfj
https://dl.doubtnut.com/l/_KHADPveTlvqE

22. A resistance of RS} draws current from a
potentiometer as shown in Fig. The
potentiometer has a total resistance Ry{). A
voltage Vis supplied to the potentiometer.
Derive an expression for the voltage across R
when the sliding contact is in the middle of

the potentiometer.

e - v.

o View Text Solution



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

23. A student uses the circuit diagram of a

potentiometer as shown in Fig.

# o—
E* G
I—T _

. 4 I
* A 4y J!

(a) For a steady current | passing through the
potentiometer wire, he gets a null point for
the cell £;and not for ¢, . Give reason for this
observation and suggest how this difficulty

can be resolved.


https://dl.doubtnut.com/l/_KHADPveTlvqE
https://dl.doubtnut.com/l/_rCzUwJqmDLSD

(b) What is the function of resistance R used
in the circuit? How will the change in its value
affect the null point ?

(c ) How <can the sensitivity of the

potentiometer be increased?

o View Text Solution

24, (i) State the principle of working of a metre
bridge.
(i) In a metre bridge balance point is found at

a distance [; with resistances R and S as


https://dl.doubtnut.com/l/_rCzUwJqmDLSD
https://dl.doubtnut.com/l/_tvszdVU48iB3

shown in the figure.

When an unknown resistance X is connected
in parallel with the resistance S, the balance
point shifts to a distance I. Find the expression

for X in terms of [, [y and S.

S R T A

'I! i=p

o View Text Solution



https://dl.doubtnut.com/l/_tvszdVU48iB3

25. (i) Calculate the equivalent resistance of
the given electrical network between points A
and B.

(i) Also calculate the current through CD and
ACB, if a 10 V d.c. source is connected between

A and B and the value of R is assumed as 2().

o View Text Solution



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

26. The Fig. shows experimental set up of a
metre bridge. When the two unknown
resistances X and Yare inserted, the null point
Dis obtained 40 cm from the end A. When a
resistance of 10{2 is connected in series with X,
the null point shifts by 10 cm. Find the
position of the null point when the 1012
resistance is instead | A connected in series

with resistance ‘Y. Determine the values of the


https://dl.doubtnut.com/l/_ES2nlG6qUJGf

resistances X and Y.

X Y

=T my S

_I
-q

o View Text Solution

27.1n a metre bridge the null point is found at
a distance of 60.0 cm from A. If now a
resistance of 5¢2 is connected in series with S,

the null point occurs at 50 cm. Determine the


https://dl.doubtnut.com/l/_ES2nlG6qUJGf
https://dl.doubtnut.com/l/_8O9MKD8qzyXq

values of R and S.

° View Text Solution

28. The reading of an ideal ammeter, in the
circuit shown here, equals (i) | when key Kj is
closed but key Ks is open , (ii) g when both
keys K; and Ks are closed. Find the

expression for the resistance of X in terms of


https://dl.doubtnut.com/l/_8O9MKD8qzyXq
https://dl.doubtnut.com/l/_1Hs0lMpVZv4y

the resistance R and S.

o View Text Solution

29. For the potentiometer circuit shown in the
given figure, points X and Y represent the two
terminals of an unknown emf € . A student
observed that when the jockey is moved from

the end A to the end B of the potentiometer


https://dl.doubtnut.com/l/_1Hs0lMpVZv4y
https://dl.doubtnut.com/l/_5Gx06gJn4r6t

wire, the direction of the deflection in the
galvanometer remains in the same direction.
What may be the two possible faults in the
circuit that could result in this observations ?
If the galvanometer deflection at the end B is
(i) more, (ii) less, than that at the end A which
of the two faults," listed above, would be there
in the circuit ? Give reasons in support of your

answer in each case.



https://dl.doubtnut.com/l/_5Gx06gJn4r6t

I &J View Text Solution I

30. (a) For the circuit shown in the figure, how
would the balancing length be affected, if (i)
R is decreased, (ii) R2 is increased, the other
factors remaining the same in the circuit ?
Justify your answer in each case.

(b) Why is a potentiometer preferred over a

voltmeter ? Give reason.

—"H - (=) P
LR il ]E
| )0
R K



https://dl.doubtnut.com/l/_5Gx06gJn4r6t
https://dl.doubtnut.com/l/_nDhOOQn54kio

o View Text Solution

31. Two cells of emf 1.5 V and 2 V and internal
resistance 12 and 2} respectively are
connected in parallel to pass a current in the
same direction through an external resistance
of 5.

(i) Draw the circuit diagram.

(i) Using Kirchhoff's laws, calculate the current
through each branch of the circuit and

potential difference across the 5} resistor.

l o View Text Solution


https://dl.doubtnut.com/l/_nDhOOQn54kio
https://dl.doubtnut.com/l/_jX70nDpl9FbT

32. Calculate the value of the resistance R in
the circuit shown in Fig. so that the current in
the circuit is 0.2 A. What would be the

potential difference between points B and E ?

.Y 024 50 c
o
150 30 0 = iil.'lil
Iy L'“H.H
m 02A E o
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https://dl.doubtnut.com/l/_jX70nDpl9FbT
https://dl.doubtnut.com/l/_T5fBASg01fyV

o View Text Solution

33. Using Kirchhoff's rules determine the value
of unknown resistance R in the circuit so that
no current flows through 4 €} resistance. Also

find the potential difference between A and D.

11 g

Rad =a
<T
Oy

° View Text Solution



https://dl.doubtnut.com/l/_T5fBASg01fyV
https://dl.doubtnut.com/l/_zNDJXu7YmhXE

34. State Kirchhoff's rules of current
distribution in an electrical network. Using
these rules determine the value of the current

I in the electric circuit of Fig.

20 {3

° View Text Solution



https://dl.doubtnut.com/l/_zNDJXu7YmhXE
https://dl.doubtnut.com/l/_BSMg63y7RP4g

35. State Kirchhoff's rules. Use these rules to
write the expressions for the currents I, I,

and I3 in the circuit diagram shown in Fig.

|, Er=2V ry m 4 Q)
Ay AP
|
Ez=1V
I : r;e30
Che—o7 AneAs—e— D
|
_ ¥
E'I'—!- Ey=4V =20
- {: FE VY Y S |

o View Text Solution



https://dl.doubtnut.com/l/_Twk62btio27r

36. State Kirchhoff's rules. Apply these rules to
the loops PRSP and PRQP to write the
expressions for the currents I, I, and I3 in

the given circuit of Fig.

5 _El.'!ﬂ ¥ !E
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° View Text Solution



https://dl.doubtnut.com/l/_ODOKtRC6wTO9

37. In the circuit shown ,
Rl — 49, R2 = Rg - 159, R4 = 3012 and
e = 10V . Calculate the equivalent resistance

of the circuit and the current in each resistor.

° View Text Solution



https://dl.doubtnut.com/l/_6QkrpjnzCSsU

38. Two cells of same emf ¢ but internal
resistances r; and ry are connected in series
to an external resistor R. What should be the
value of R so that the potential difference

across the terminals of the first cell becomes

Zero.
K 5
———]
Fq r]l
R
g gy e

o View Text Solution



https://dl.doubtnut.com/l/_AUPiZvj3PUaP
https://dl.doubtnut.com/l/_jsmz8BHHhfwj

39. In the electric network shown in the Fig.,
use Kirchhoff's rules to calculate the power

consumed by the resistance R = 4()

=12V
r= 2 g
By b AN A O
R R=410 -
11'I'L1 D
EL . 1 2
k =6V

° View Text Solution



https://dl.doubtnut.com/l/_jsmz8BHHhfwj

40. Using Kirchhoff's rules, calculate the
potential difference between B and D in the
circuit diagram as shown in Fig.

2V I
!
a0 T

I
'Y ﬂ_.-r'r’
1 | —
1y

° View Text Solution



https://dl.doubtnut.com/l/_6Il5vJsOeJcm

41. Two heating elements of resistances R;
and Ry when operated at a constant supply of
voltage, V, consume powers P; and P,
respectively. Deduce the expressions for the
power of their combination when they are, in
turn, connected in (i) series and (ii) parallel

across the same voltage supply.

o View Text Solution



https://dl.doubtnut.com/l/_SISp8Txq2YTQ

42. A potentiometer wire of length 1 m is
connected to a driver cell of emf 3 V as shown
in the Fig. When a cell of 1.5 V emf is used in
the secondary circuit, the balance point is
found to be 60 cm. On replacing this cell and
using a cell of unknown emf, the balance point
shifts to 80 cm.

(i) Calculate unknown emf of the cell.

(i) Explain with reason, whether the circuit
works, if the driver cell is replaced with a cell
of emf 1V.

(iii) Does the high resistance R, used in the


https://dl.doubtnut.com/l/_CnsS4sq7fcIF

secondary circuit affect the balance point?

Justify your answer.

v
{®

15¥

° View Text Solution

43. A 10 m long wire of uniform cross-section
and 202 resistance is used in a potentiometer.

The wire is connected in series with a battery


https://dl.doubtnut.com/l/_CnsS4sq7fcIF
https://dl.doubtnut.com/l/_7wlhHbdFaMXT

of 5V along with an external resistance of 480
2. If an unknown emf E is balanced at 6.0 m
length of the wire, calculate (i) the potential
gradient of the potentiometer wire, (ii) the

value of unknown emf.

o View Text Solution

44, A circuit using a potentiometer and
battery of negligible internal resistance is set
up as shown in Fig. to develop a constant

potential gradient along the wire AB. Two cells


https://dl.doubtnut.com/l/_7wlhHbdFaMXT
https://dl.doubtnut.com/l/_U1YpoVbn68V0

of emfs £; and €5 are connected in series as
shown in combinations (1) and (2). The balance
points are obtained respectively at 400 cm

and 240 cm from the point A. Find (i) =L , (ii)
€2

balancing length for the cell £ only.

e (-}
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o View Text Solution



https://dl.doubtnut.com/l/_U1YpoVbn68V0

45. In the Fig., a long uniform potentiometer
wire AB is having a constant potential
gradient along its length. The null points for
the two primary cells of emf ¢; and &5
connected in the manner shown are obtained
at a distance of 120 cm and 300 cm from the
end A. Find (7)ey /&9 and (ii) position of null

point for the cell €;. How is the sensitivity of a


https://dl.doubtnut.com/l/_MWTs3ujFlZ1a

potentiometer increased ?

"'I| — w—
- Aoy
- 120 em—» |
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° View Text Solution

46. Two conductors are made of the same
material and have the same length. Conductor
A is a solid wire of diameter 1 mm. Conductor

B is a hollow tube of outer diameter 2 mm and


https://dl.doubtnut.com/l/_MWTs3ujFlZ1a
https://dl.doubtnut.com/l/_QgNnnA4x1Rtq

inner diameter 1 mm. Find the ratio of

resistances R4 to Rp

o View Text Solution

47. A potentiometer wire of length 1 m has a
resistance of 10 () . It is connected to a 6 V
battery in series with a resistance of 5 () .
Determine the emf of the primary cell which

gives a balance point at 40 cm.

o View Text Solution



https://dl.doubtnut.com/l/_QgNnnA4x1Rtq
https://dl.doubtnut.com/l/_A0m1L1fMi4PO

Long Answer Questions li

1. (i) Define the term drift velocity.

(ii) On the basis of electron drift, derive an
expression for resistivity of a conductor in
terms of number density of free electron and
relaxation time. On what factors does
resistivity of a conductor depend ?

(i) Why alloys like constantan and manganin

are used for making standard resistors ?

o View Text Solution



https://dl.doubtnut.com/l/_cL2FCZc5yO3Y
https://dl.doubtnut.com/l/_0dsJkJ8Gnoww

2. (i) Derive an expression for drift velocity of
electrons in a conductor. Hence deduce Ohm's
law.

(i) A wire whose cross-sectional area is
increasing linearly from its one end to the
other, is connected across a battery of V volts.
Which of the following quantities remain
constant in the wire ?

(a) drift speed (b) current density (c) electric
current (d) electric field

Justify your answer.

o View Text Solution



https://dl.doubtnut.com/l/_0dsJkJ8Gnoww

3. (i) State the two Kirchhoff's laws. Explain
briefly how these rules are justified.

(ii) The current is drawn from a cell of emf E
and internal resistance r connected to the
network of resistors each of resistance r as
shown in the Fig. Obtain the expression for (a)

the current draw from the cell and (b) the


https://dl.doubtnut.com/l/_0dsJkJ8Gnoww
https://dl.doubtnut.com/l/_oSXcboEdk9RU

power consumed in the network.

“E.r |

° View Text Solution

4. (a) State Kirchhoff's rules for an electric
network. Using Krichhoff's rules, obtain the

balance condition in terms of the resistances


https://dl.doubtnut.com/l/_oSXcboEdk9RU
https://dl.doubtnut.com/l/_HDFzHZ2KUFT9

of four arms of Wheatstone bridge,

(b) In the meterbridge experimental set up,
shown in the Fig., the null point 'D' is obtained
at a distance of 40 cm from end A of the
meterbridge wire. If a resistance of 10} is
connected in series with R;, null point is
obtained at AD = 60 cm. Calculate the values of

Rl and R2

EJ._
# =

|
| ¥

o View Text Solution



https://dl.doubtnut.com/l/_HDFzHZ2KUFT9

5. State the two rules that serve as general
rules for analysis of electrical circuits. Use
these rules to write the three equations that
may be used to obtain the values of the three
unknown currents in the branches (shown) of

the circuit

o View Text Solution



https://dl.doubtnut.com/l/_ES0yiKUN8v0K
https://dl.doubtnut.com/l/_FLCb8OpdWQBC

6. (i) State the principle of working of a
potentiometer.

(ii) In the following potentiometer circuit AB is
a uniform wire of length 1 m and resistance 10
(2 . Calculate the potential gradient along the

wire and balance length AO (=1).

f"" 150
i
r' ﬂv“b
A 9 a
120 t@
ww{l
1.5V
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o View Text Solution



https://dl.doubtnut.com/l/_FLCb8OpdWQBC
https://dl.doubtnut.com/l/_01mieQHMgVeD

7. (a) State the working principle of a
potentiometer. With the help of the circuit
diagram, explain how a potentiometer is used
to compare the emfs of two primary cells.
Obtain the required expression used for
comparing the emfs.

(b) Write two possible causes for one sided

deflection in a potentiometer experiment.

o View Text Solution



https://dl.doubtnut.com/l/_01mieQHMgVeD

8. (a) State the working principle of a
potentiometer with the help of a circuit
diagram.

(b) Explain how the internal resistance of a cell
is determined. (c ) How do the following affect
the potentiometer circuit when (i) the internal
resistance of the driver cell increases, (ii) the
series resistor connected to the driver cell is

reduced ? Justify your answer.

o View Text Solution



https://dl.doubtnut.com/l/_BAnLFPDN1XQa

Self Assessment Test Section A Multiple Choice

Questions

1. When a piece of aluminium wire of finite

length is drawn through a series of dies to

reduce its diameter to half its value, its

resistance will become

A. 2 times.

B. 4 times.

C. 8 times.

D. 16 times


https://dl.doubtnut.com/l/_kqRkMfT5rAER

Answer: D

o View Text Solution

2. A carbon resistor has 4 bands of white,
brown, red and silver colours respectively. The
value of resistance is

A (2.2+10% )kQ

B. (3.3 £5% )k

C. (5.6 &= 10 % )kQ

D. (9.1 & 10 % )k


https://dl.doubtnut.com/l/_kqRkMfT5rAER
https://dl.doubtnut.com/l/_tZ0GaPsuDf78

Answer: D

o View Text Solution

3. A strip of copper and another of germanium

are couled from 300 K to 80 K. The resistance

of

A.copper as well as germanium strip

increases.

B.copper as well as germanium strip

decreases.


https://dl.doubtnut.com/l/_tZ0GaPsuDf78
https://dl.doubtnut.com/l/_xUkj9Zxhf5wS

C.copper strip decreases but that of

germanium strip increases.

D. copper strip increases but that of

germanium strip decreases.

Answer: C

o View Text Solution

4. In the arrangement of resistances shown

here, the effective resistance between the


https://dl.doubtnut.com/l/_xUkj9Zxhf5wS
https://dl.doubtnut.com/l/_WAsbcW1frpWL

points Aand B is

S0 na 1502

I R 1 180 .

100 200 00

A. 2012

B. 30Q2

C. 90

D. 1102

Answer: A

O View Text Solution



https://dl.doubtnut.com/l/_WAsbcW1frpWL

5. A battery of 6 volts is connected to the
terminals of 3 m long wire of uniform
thickness and resistance Fig. of the order of 60
Q). The difference of potential between two
points separated by 50 cm on the wire will be
A 1V
B. 1.5V

C.2V

D. 3V

Answer: A


https://dl.doubtnut.com/l/_VmYH2GHGE7ot

° View Text Solution

6. Find out the current flowing through 2{2

resistance in the given circuit.

A. 5A

B. 2A

C.0


https://dl.doubtnut.com/l/_VmYH2GHGE7ot
https://dl.doubtnut.com/l/_KlJoPyEoJO1f

D. 4A

Answer: C

o View Text Solution

Self Assessment Test Section A Fill In The Blanks

1. The magnitude of drift velocity per unit

electric field is known as

° View Text Solution



https://dl.doubtnut.com/l/_KlJoPyEoJO1f
https://dl.doubtnut.com/l/_jOEHjmkcS915
https://dl.doubtnut.com/l/_CtHJBwyqJ0S1

2. Internal resistance of a cell is

proportional to surface area of electrodes
immersed into the electrolyte and

proportional to the separation between the

electrodes.

° View Text Solution

Self Assessment Test Section C



https://dl.doubtnut.com/l/_CtHJBwyqJ0S1

1. State Kirchhoff's rules of current
distribution in an electrical network. Using

these rules determine the value of the current

I; in the electric circuit of Fig.
20 0

° View Text Solution



https://dl.doubtnut.com/l/_VeJz4pqVq081

2. What is end error in a metre bridge ? How is
it overcome ? The resistances in the two arms
of the metre bridge are R=5{) and S
respectively. When the resistance S is shunted
with an equal resistance, the new balance
length found to be 1.5[;, where [; is the initial

balancing length. Calculate the value of S.

-y [?EL

o View Text Solution



https://dl.doubtnut.com/l/_gLeLbuFSk2ge
https://dl.doubtnut.com/l/_OHPumxgA2IQP

3. (a) Two cells of emf €1 and €5 having internal
resistances r; andr, respectively are
connected in parallel as shown in Fig. Deduce
the expressions for the equivalent emf and
equivalent internal resistance of a cell which
can replace the combination between the
points By and B, . (b) Calculate the current
shown by the ammeter in the circuit diagram

given below

I o View Text Solution ‘


https://dl.doubtnut.com/l/_OHPumxgA2IQP



https://dl.doubtnut.com/l/_OHPumxgA2IQP

