
PHYSICS

BOOKS - HC VERMA PHYSICS (HINGLISH)

ELECTRIC CURRENT IN CONDUCTORS

Examples

1. An electorn beam has an aperture . A totak of 

electons go through any perpendicular cross section per second. Find(a)

the current and (b) the current density in the beam.

Watch Video Solution

1.0mm2 6.0 × 1016

2. Calculate the drift speed of the electrons when 1A of current exists in a

copper wire of cross section 2 .The number of free electrons in mm2 1cm3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3sRS32jiql8r
https://dl.doubtnut.com/l/_9L09Yeyrxu4X


of copper is .

Watch Video Solution

8.5 × 1022

3. Calculate the resistance of an aluminium wire of length 50 cmand cross

sectional area . The resistivity of aluminium is 

Watch Video Solution

2.0mm2

(ρ) = 2.6 × 10− 8(Ω)m.

4. A resistor develops 400J of thermal energy in 10 s when a current of 2A

is pased through it. (a) Find its resistance . (b) If the current is increased

to 4 A, what will be the energy developed in 10 s.

Watch Video Solution

5. A battery of emf 2.0 V and internal resistance supplies a current

of 100 mA. Find (a) the potential de�erence across the terminals of the

0.50(Ω)

https://dl.doubtnut.com/l/_9L09Yeyrxu4X
https://dl.doubtnut.com/l/_S3V9039vk8jG
https://dl.doubtnut.com/l/_fYT48zr3bq5s
https://dl.doubtnut.com/l/_ZTAEiYwl1nwX


battary and (b) the thermal energy develop in the battery in 10 s.

Watch Video Solution

6. Find the equvalent resistance of the metwork shown in �gure between

the point A and B. 

Watch Video Solution

7. Find the value of R in �gure so that there is no current in the

50(Omega) resistor. 

https://dl.doubtnut.com/l/_ZTAEiYwl1nwX
https://dl.doubtnut.com/l/_bNAcpCNztOGJ
https://dl.doubtnut.com/l/_9IFBRGZ1MijD


A. 20

B. 30

C. 40

D. 50

Answer: A

Watch Video Solution

8. The ammeter shown in �gure consists of a coil connected in

parallel to a  shunt. Find the reading of the ammeter. 

480(ω)

20(ω)

https://dl.doubtnut.com/l/_9IFBRGZ1MijD
https://dl.doubtnut.com/l/_rrqDacwLD37s


Watch Video Solution

9. A capacitor of capacitance  is charged by connecting it to a

battery of emf 12 V and internal resistance . (a) Find the time

constant of the circuit. (b) Find the time taken before 99% of maximum

charge is stored on the capacitor.

Watch Video Solution

100(μ)F

2(Ω)

10. The plates of a  capacitor charged to 

1.0k(ohm)`. Find the

50(μ)F

400(μ)Careco ∩ ectedthrougharesis tan ceof

https://dl.doubtnut.com/l/_rrqDacwLD37s
https://dl.doubtnut.com/l/_WstKd3V60sgF
https://dl.doubtnut.com/l/_BLKrsA8jOp1V


Worked Out Examples

charge remaining on the capacitor 1s after the connection is made.

Watch Video Solution

1. An electorn moves in a circle of radius 10cm with a constant speed of

.Find the electric current at a point on the circle.

Watch Video Solution

4.0 × 106ms− 1

2. A current 4.0 A exist in a wire of cross-sectional area . If each

cubic metre of the wire contains  free electrons, then the drift

spped is

Watch Video Solution

2.0mm2

12.0 × 1028

https://dl.doubtnut.com/l/_BLKrsA8jOp1V
https://dl.doubtnut.com/l/_LucTNaBecyjA
https://dl.doubtnut.com/l/_vDFHz58gC80H


3. Find the resistance of a copper coil of total wire-length 10m and area of

cross section 1.0mm^(2). What would be the resistance of a similar coil of

aluminium? The resistivity of copper  and that of

aluminium

Watch Video Solution

= 1.7 × 10− 8(Ω)m

2.6 × 10− 8(Ω).

4. A parallel-plate capacitor has plates of area  separated by a

distance of 1mm. It is �lled with the dielectric mica and connected to a

battery of emf 6 volts. Find the leakage current through the capacitor.

Resistivity of mica .

Watch Video Solution

10cm2

= 1 × 1013(Ω)m

5. Find the resistance of a hollow cylindrical conductor of length 1.0m and

inner and outer radii 1.0mm and 2.0mm respectively. The resistivity of the

material is .

Watch Video Solution

2.0 × 10− 8(Ω)m

https://dl.doubtnut.com/l/_E610UP24kQmo
https://dl.doubtnut.com/l/_E1gX3NB2qgng
https://dl.doubtnut.com/l/_LQcMyUwpjidp


Watch Video Solution

6. A battery of emf 2V and internal resistance is connected across a

resistance in 1 second?

Watch Video Solution

0.5(Ω)

7. A battery of emf 2.0 volts and internal resistance is being

charged with a current of 5.0A. What is the potential di�erence between

the terminals of the battery?

Watch Video Solution

0.10(Ω)

8. Shown n batteries connected to form a circuit. The resistances denote

the internal resistances of the batteries which are related to the emf's as

where K is a constant. The solid dots represent the terminals

of the batteries. Find (a)the current through the circuit and (b) the

ri = k(ε)i

https://dl.doubtnut.com/l/_LQcMyUwpjidp
https://dl.doubtnut.com/l/_cuSLJ0wsRToB
https://dl.doubtnut.com/l/_O3ZfUHu1Blkt
https://dl.doubtnut.com/l/_wpBdOqwxhiZr


potential di�erence between the terminals of the ith battery. 

Watch Video Solution

9. A copper rod of length 20cm and cross-sectional area is joined

with a similar aluminium rod as shown in �gure .Find the resistance of

the combination between the ends, Resistivity of copper

and that of aluminium . 

Watch Video Solution

2mm2

= 1.7 × 10− 8(Ω)m = 2.6 × 10− 8(Ω)m

https://dl.doubtnut.com/l/_wpBdOqwxhiZr
https://dl.doubtnut.com/l/_s6yEBElzhmA5


10. A wire of resistance is bent to form a complete circle.Find its

resistance between two diametrically opposite points. 

A. 1.5

B. 2.5

C. 3.5

D. 4.5

10(Ω)

https://dl.doubtnut.com/l/_4l0R7Gu0DCvl


Answer: B

Watch Video Solution

11. �nd the currents in the di�erent resistor shown in �gure. 

Watch Video Solution

12. Find the current supplied by the battery in the circuit shown in �gure. 

h id l i

https://dl.doubtnut.com/l/_4l0R7Gu0DCvl
https://dl.doubtnut.com/l/_ZmcsfYH3YZmx
https://dl.doubtnut.com/l/_5gyrVMTN9WOv


Watch Video Solution

13. Find the equivalent resistance between the point a and b of the

network shown in �gure. 

A. 3

B. 2

C. 1

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5gyrVMTN9WOv
https://dl.doubtnut.com/l/_8Z4OQYDAQ5Sh


14. Find the e�ective resistance between the points A and B in �gure. 

Watch Video Solution

15. Find the equivalent resistance of the network shown in �gure between

the points a and b when (a) the switch S is open and (b) the switch S is

https://dl.doubtnut.com/l/_h2Wu5HX2YDCi
https://dl.doubtnut.com/l/_Xh5uV2ISQU5m


closed . 

Watch Video Solution

16. Each resistor shown in �gure has a resistance of and the battery

has an emf of 6 V.Find the current supplied by the battery .

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_Xh5uV2ISQU5m
https://dl.doubtnut.com/l/_A2sIMEqAiVyj


17. Find the equivalent resistances of the nerwork shown in �gure

between the points A and B. 

Watch Video Solution

18. In the circuit shown in �gure E,F, G and H are cell of emf 2,1,3, and 

respectively. The resistances 2,1,3 and 1(Omega)are their respective

internal resistance .Calculate (a)the potential di�erence between B and D

and (b) the potential di�erences across the terminals of each of each of

1V

https://dl.doubtnut.com/l/_4ff8RXccdCoF
https://dl.doubtnut.com/l/_hlp4knVsAjGD


the cells G and H. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

V .
21

12

V .
2

13

V .
21

14

V .
21

13

19. Find the equivalent resistance between the point a and b of the circuit

shown in �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_hlp4knVsAjGD
https://dl.doubtnut.com/l/_ye3P6rUpJP1U


Watch Video Solution

20. Find the currents going through the three resistors

`R_(v),R_(2)andR_(3) in the circuit of �gure. 

Watch Video Solution

21. Twelve wire, each having resistance r, are joined to form a cube as

shown in �gure.Find the equivalent resistance between the end of a face

https://dl.doubtnut.com/l/_ye3P6rUpJP1U
https://dl.doubtnut.com/l/_7UB0Oi2ZHKs8
https://dl.doubtnut.com/l/_3ANMF3plxHjI


diagonal such as . 

Watch Video Solution

a and c

22. Find the equivalent resistance of the circuit of the previous problen

between the ends of an edge such as a and b in �gure. 

https://dl.doubtnut.com/l/_3ANMF3plxHjI
https://dl.doubtnut.com/l/_LadFgG0iJEbt


Watch Video Solution

23. Find the equivalent resistance between thepoints a and b of the

in�nite ladder shown in �gure. 

Watch Video Solution

24. Find the equivalent resistance of the network shown in �gure between

the points . a and b

https://dl.doubtnut.com/l/_LadFgG0iJEbt
https://dl.doubtnut.com/l/_3iw7Y1zm6mN3
https://dl.doubtnut.com/l/_RNDXqSWykz4c


Watch Video Solution

25. (a)Find the current I supplied by the battery in the network shown in

�gure in steady state. (b)�nd the charge on the capacitor. 

https://dl.doubtnut.com/l/_RNDXqSWykz4c
https://dl.doubtnut.com/l/_EvfNBKKNIXhu


Watch Video Solution

26. A part of a circuit in steady state along with the currents �owing in

the branches,the values of resistances,etc, is shown in �gure.Calculate the

https://dl.doubtnut.com/l/_EvfNBKKNIXhu
https://dl.doubtnut.com/l/_IAPBGCPoOqYy


energy stored in the capacitor. 

Watch Video Solution

27. (a)�nd the potential drops across the two resistors shown in �gure.

(b) A voltmeter of resistance is used to measure the potential

drop across the  resistor.What will be the measured potential

drop? 

Watch Video Solution

(600Ω)

(300Ω)

https://dl.doubtnut.com/l/_IAPBGCPoOqYy
https://dl.doubtnut.com/l/_fVxjG6I1BRtF


28. A galvanometer has a coil of resistance  showing a full-scale

de�ection at 50(mu)A. What resistance should be added to use it as (a) a

voltmeter of range 50 V (b) an ammeter of range 10 mA?

Watch Video Solution

100(Ω)

29. The electric �eld between the plates of a parallel-plate capacitor of

capacitance (4.4 mu)s`

when the plates are connected by a thin wire. Find the resistance of the

wire.

Watch Video Solution

2.0(μ)Fdrops → o ≠ thirdofits ∈ itialvalue ∈

30. A capacitor is connected to a 12 V battery through a resistance of

.It is found that the potential di�erence across the capacitor rises

to 4.0 V in 1(mu)s. �nd the capacitance of the capacitor.

(10Ω)

https://dl.doubtnut.com/l/_fVxjG6I1BRtF
https://dl.doubtnut.com/l/_f8pQkahefHtT
https://dl.doubtnut.com/l/_UBQxUH06Iayl
https://dl.doubtnut.com/l/_LjQjTwrUmEGJ


Worked Out Example

Watch Video Solution

31. A capacitor charged to  is discharged by connecting the two

plates at .If the potential di�erence across the plates drops to 1.0 V

at t=10 ms,what will be the potential di�erence at t=20 ms?

Watch Video Solution

50V

t = 0

32. A  capacitor having a charge of is discharged

through a wire aof resistance . Find the heat dissipated in the wire

between 25 to `50 (mu)s after the connections are made.

Watch Video Solution

5.0(μ)F (20(μ)C)

(5.0Ω)

1. Find the equivalent resistances between the points a and c of the

network shown in �gure. Each resistance is equal to . r

https://dl.doubtnut.com/l/_LjQjTwrUmEGJ
https://dl.doubtnut.com/l/_XxrC5l9Hhoh2
https://dl.doubtnut.com/l/_8i7ekCKKDv5M
https://dl.doubtnut.com/l/_K13qLerfsfGu


Short Answer

View Text Solution

1. Suppose you have three resistor each of value .List all the

di�erent resistances you can obtian using them.

Watch Video Solution

(30Ω)

2. A proton beem is going from west. Is there an electric current ? If yes,

in what direction?

Watch Video Solution

https://dl.doubtnut.com/l/_K13qLerfsfGu
https://dl.doubtnut.com/l/_ESvJR4Uqbyse
https://dl.doubtnut.com/l/_VvcHfvyVZRKl
https://dl.doubtnut.com/l/_MDraxiQvxKiG


3. In an electolyte, the positive ions move form left to right and the

negative ions from right to left.Is there a net current? If yes, in wht

direction?

Watch Video Solution

4. In a TV tube, the electrons are accelerated from the rear to the front.

What is the direction of the current?

Watch Video Solution

5. The drift speed is de�ned as where 

(Delta t).

(Delta l//Delta

t)`as (Delta t (rarr)0)?

Watch Video Solution

vd = (Δl/Δt)

(Δl)isthedis tan cedr if ted ∈ alongtime

Whydon' twedef ∈ ethedr if tspeedasthe lim itof

https://dl.doubtnut.com/l/_MDraxiQvxKiG
https://dl.doubtnut.com/l/_IUME9wwZvdQa
https://dl.doubtnut.com/l/_dFJRj1CVsjML
https://dl.doubtnut.com/l/_20pbemPyy88p


6. One of your friends argues that he has read in previous chapters that

there can be no electric �eld inside a conductor. And hence there can be

no current through it.What is the fallacy in this argument?

Watch Video Solution

7. When a current is established in a wire, the free electrons drift in the

direction opposite to the current, Does the number of free electrons in

the wire continuously decrease?

Watch Video Solution

8. A fan with copper winding in its motor consumes less power as

compared to an otherwise similar fan having aluminium winding.Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_20pbemPyy88p
https://dl.doubtnut.com/l/_u0vW3TlynTr8
https://dl.doubtnut.com/l/_s7lkk9oOZnkj


9. The thermal energy developed in a current-carrying resistor is given by

and also by should we say that U is proportional to

or to i?

Watch Video Solution

U = i2Rt U = V it. i2

10. Do "work done by the battery" and "the thermal energy

developed"represent two names of the same physical quantity?

Watch Video Solution

11. Is work dome by a battery always equal to the thermal energy develop

in electrical circuits? What happens if a capacitor is connected in the

circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_Xpu0nnhUFsso
https://dl.doubtnut.com/l/_DhyoxICNa608
https://dl.doubtnut.com/l/_yhKh2Qb9Lm7Z


12. A nonideal battery is connected to a resistor. Is work done by thr

battery equal to the hermal energy developed in the resistor?Does your

answer change If the battery is ideal?

Watch Video Solution

13. Sometimes it is said that "heat is developed" in a resistance when

there is an electric eurrent in it .Recall that heat is de�ned as the energy

being transferred due to the temperature di�erence, Is the statement

under quotes technically correct?

Watch Video Solution

14. we often say "a current is going through the wire " What goes through

the wire,the charge or the current ?

Watch Video Solution

https://dl.doubtnut.com/l/_bweIIDU5x9zo
https://dl.doubtnut.com/l/_vujCK7m9Fk3Q
https://dl.doubtnut.com/l/_J6unZ1yzQtxB
https://dl.doubtnut.com/l/_8GZSluHUaSqe


Objective 1

15. Would you prefer a vlotmeter or a potentiomer to measure the emf of

a battery?

Watch Video Solution

16. Does a conductor become charged when a current is passed through

it?

Watch Video Solution

17. Can the potential di�erence across a battery be greater than its emf?

Watch Video Solution

1. A metallic resistor is connected across a battery.If the number of

collisions if the free electrons with the lattice is somehow decreased in

https://dl.doubtnut.com/l/_8GZSluHUaSqe
https://dl.doubtnut.com/l/_q2VZReXOId5W
https://dl.doubtnut.com/l/_aLrLBHKV3uqe
https://dl.doubtnut.com/l/_pBQmj9MeV2rn


the resistor (for example,by cooling it ),the current will

A. (a)increase

B. (b)decrease

C. (c ) remain constant

D. (d) become zero

Answer: A

Watch Video Solution

2. Two resistors A and B have resistances respectively with 

.the resistivities of their materials are .

A. (a)

B. (b)

C. (c ) 

RA and RB

RA < (RB (ρA) and (ρB)

(ρA) > (ρB)

(ρA) = (ρB)

(ρA) < (ρB)

https://dl.doubtnut.com/l/_pBQmj9MeV2rn
https://dl.doubtnut.com/l/_gCy5mU1nY73T


D. (d) the information is not su�cient to �nd the relation between

Answer: D

Watch Video Solution

(ρA) and (ρB)

3. The product of resistivity and conductivity of a cylindrical conductor

depends on

A. (a) temperature

B. (b) meterial

C. (c ) area of cross cestion

D. (d) none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gCy5mU1nY73T
https://dl.doubtnut.com/l/_AGPyc76qYf1U
https://dl.doubtnut.com/l/_i7kBgiYoji0s


4. As the temperature of a metallic resistor is increased,the product of its

resistivity and conductivity

A. (a)increase

B. (b)decrease

C. (c ) remains constant

D. (d) may increase or decrease.

Answer: C

Watch Video Solution

5. In an electric circuit containing a battery,the charge (assumed positive

)inside the battery.

A. (a) always goes from the positive terminal to the negative terminal

B. (b)may go form the positive terminal to the negative terminal

C. (c )always goes form the negative terminal to the positive terminal

https://dl.doubtnut.com/l/_i7kBgiYoji0s
https://dl.doubtnut.com/l/_t7U10hYMxxWS


D. (d)does not move

Answer: B

Watch Video Solution

6. A resistor of resistance R is connected to an ideal battery. If the value of

R is decreased,the power dissipated in the resistor will

A. (a) increase

B. (b) decrease

C. (c )remain unchanged.

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_t7U10hYMxxWS
https://dl.doubtnut.com/l/_ln3N0d7GsHBp


7. A current passes through a resistor.Let  represent the

average kinetic energy of the conduction electrons and the metal ions

respectively.

A. (a)

B. (b)

C. (c )

D. (d) any of these three may occur.

Answer: C

Watch Video Solution

K1 and K2

K1 < K2

K1 = K2

K1 > K2

8. two resistors R and 2R are connected in series in an electric circuit. The

thermal energy developed in R and 2R are in the ratio

A. (a)1:2

B. (b)2:1

https://dl.doubtnut.com/l/_TuMFcMWInwt8
https://dl.doubtnut.com/l/_sPYq5IkzwlDM


C. (c )1:4

D. (d)4:1

Answer: A

Watch Video Solution

9. Two resistances R and 2R are connected in parallel in an electric circuit.

The thermal energy developed in R and 2R are in the ratio

A. (a)1:2

B. (b)2:1

C. (c )1:4

D. (d)4:1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_sPYq5IkzwlDM
https://dl.doubtnut.com/l/_PFqsokoKz4kI
https://dl.doubtnut.com/l/_Z7kNKK0En9Nc


10. A uniform wire of resistance is cut into 5 equal parts. These

parts are now connected in parallel.the Equivalent resistance of the

combination is

A. (a)(2 Omega)

B. (b)(10 Omega)

C. (c )(250 Omega)

D. (d) (6250 Omega)

Answer: A

Watch Video Solution

(50Ω)

11. Consider the following two statements: 

(A)Kirchho�'s junction law follows from conservation of charge. 

(B)Kirchho�'s loop law follows from conservative nature of electirc �eld .

A. (a)Both A and B are correct

https://dl.doubtnut.com/l/_Z7kNKK0En9Nc
https://dl.doubtnut.com/l/_FbbSZnOxfwPC


B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d) Both A and B are wrong

Answer: A

Watch Video Solution

12. the nonideal batteries are connected in series. Consider the following

statements : 

(A)The equivalent emf is larger than either of the two emfs. 

(B) the equivalent internal resistances is smaller than either of the two

internal resistances.

A. (Each of A and B is correct.

B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d)each of A and B are worng

https://dl.doubtnut.com/l/_FbbSZnOxfwPC
https://dl.doubtnut.com/l/_dmKPpP3g36EP


Answer: B

Watch Video Solution

13. Two non ideal batteries are connected in parallel with positive

terminals. Consider the following statements: 

(A)The equivalent emf is smaller than either of the two emfs. 

(B) The equivalent internal resistance is smaller than either of the two

internal resistances.

A. (a)Both A and B are correct

B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d)Both A and B are worng

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dmKPpP3g36EP
https://dl.doubtnut.com/l/_jyQikLo9q7gk
https://dl.doubtnut.com/l/_KlxG6PXnOLiO


14. The net resistance of an ammeter should be small to ensure that

A. (a)it does not get overheated

B. (b)it does not draw excessive current

C. (c )it can measure large currents

D. (d)it does not apperciably change the current to be measured.

Answer: D

Watch Video Solution

15. The net resistance of a voltmeter should be large to ensure that

A. it does not get overheated

B. it does not draw excessive current

C. it can measure large potential di�erences

D. it does not appreciably change the potential di�erence to be

measured.

https://dl.doubtnut.com/l/_KlxG6PXnOLiO
https://dl.doubtnut.com/l/_5jP3avxoB8X0


Answer: D

Watch Video Solution

16. Consider a capacitor-charging circuit.Let  be the charge given to the

capacitor in a time interval of 10ms and  be the charge given in the

next time interval of 10ms. Let charge be deposited in a time

interval and the next 

t_(2)`.

A. (a) .

B. (b) .

C. (c ) .

D. (d) .

Answer: B

Watch Video Solution

Q1

Q2

1o(μ)C

t1

(10μC)char ≥ isdeposited ∈ the ≠ xttime∫erval

Q1 > Q2, t1 > t2

Q1 > Q2, t1 < t2

Q1 < Q2, t1 > t2

Q1 < Q2, t1 < t2

https://dl.doubtnut.com/l/_5jP3avxoB8X0
https://dl.doubtnut.com/l/_3lOwopa0tB9h


Objective 2

1. Electrons are emitted by a hot �lament and are accelerated by an

electric �eld as shown in �gure .The two stops at the left ensure that the

electron beam has a uniform cross-section. 

A. (a)The speed of the electron is more at B than at A.

B. (b)The electric current is from left to right.

C. (c )The magnitude of the current is larger at B than at A .

D. (d)The current density is more at B than at A.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lkMhJJUmcNrp
https://dl.doubtnut.com/l/_CcJYNFoMDF12


2. A capacitor with no dielectric is connected to a battery at t=0.Consider

a point A in the connecting wires and a point B in between the plates.

A. (a)There is no current through A.

B. (b)There is no current through B.

C. (c )There is a current through A as long as the charging is not

complete.

D. (d)There is a current through B as long as the charging is not

complete.

Answer: B::C

Watch Video Solution

3. When no current is passed through a conductor,

A. (a)the free electrons do not move

https://dl.doubtnut.com/l/_CcJYNFoMDF12
https://dl.doubtnut.com/l/_Kylx0sADnrYV


B. (b)the average speed of a free electron over a large period of time

is zero

C. (c )the average velocity of a free electron over a large period of time

is zero

D. (d)The average of the velocities of all the free electrons at an

instant is zero.

Answer: C::D

Watch Video Solution

4. Which of the following quantities do not change when a resistor

connected to a battery is heated due to the current?

A. (a)Drift speed

B. (b)Resistivity

C. (c )Resistance

https://dl.doubtnut.com/l/_Kylx0sADnrYV
https://dl.doubtnut.com/l/_6iHoNG4AoL6G


D. (d)Number of free electrons

Answer: D

Watch Video Solution

5. As the temperature of a conductor increases,its resistivity and

conductivity change.the ratio of resistivity to conductivity

A. (a)increase

B. (b)decrease

C. (c )remain constant

D. (d)may increase or decrease depending on the actual temperature.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6iHoNG4AoL6G
https://dl.doubtnut.com/l/_ZtqUzf8w2ECv


6. A current passes through a wire of nonuniform cross-section. Which of

the following quantites are independent of the cross section?

A. (a)The charge crossing in a given time interval

B. (b)Drift speed

C. (c )Current density

D. (d)Free-electron density

Answer: A::D

Watch Video Solution

7. Mark out the correct options

A. (a)An ammeter should have small resistance

B. (b)An ammeter should have large resistance.

C. (c )A voltmeter should have small resistance

D. (d)A voltmeter should have large resistance

https://dl.doubtnut.com/l/_ayZNYQ0iZAch
https://dl.doubtnut.com/l/_TK2POyJCwLIO


Answer: A::D

Watch Video Solution

8. A capacitor of capacitance is connected to a battery through a

 resistor.The charge stored on the capacitance  are

separately charged by a common battery for a long time. The two

capacitors are then separately discharged through equal resistors.Both

the discharge circuits are connected at t=0.

A. (a)The current in each of the two dischaging circuits is zero at t=0.

B. (b)the current in the two discharging circuits at t=0 are equal but

not zero.

C. (c )the current in the two discharging circuits at t=0 are unequal.

D. (d) loses 50% if its initial charge sooner than loses 50% of its

initial charge .

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

500(μ)F

(10k(Ω)) 2(μ)F

C1 C2

https://dl.doubtnut.com/l/_TK2POyJCwLIO
https://dl.doubtnut.com/l/_jmBVGDGpE2xC


Watch Video Solution

9. A capacitor  of capacitance  and a capacitor  of capacitance 

 are separately charged by a common battery for a long time. The

two capacitors are then separately discharged through equal resistors.

Both the discharge circuits are connected at .

A. The current in each of the two discharging circuits is zero at 

B. The currents in the two discharging circuits at  are equal but

not zero

C. The currents in the two discharging circuits at  are unequal.

D.  loses 50% of its initial charge sooner than  loses 50% of its

initial charge.

Answer: B::D

Watch Video Solution

C1 1μF C2

2μF

t = 0

t = 0

t = 0

t = 0

C1 C2

https://dl.doubtnut.com/l/_jmBVGDGpE2xC
https://dl.doubtnut.com/l/_ctZpdmn5fBZ1


Exercises

1. The amount of charge passed in time t through a cross-section of a

wire is 

  

(a)Write the dimensional formulae for A,B and C. 

(b) If the numerical values of A,B,and C are 5,3 and 1 respectively in SI

units,�nd the value of the current at t=5 s.

Watch Video Solution

Q(t) = At2 + Bt + C.

2. An electric gum emits  electrons per second. What electric

current does this correspond to ?

Watch Video Solution

2.0 × 1016

3. The electric current existing in a discharge tube is How much

charge is tarnsferred across a cross-section of the tube in 5 minutes ?

2.0(μ)A.

https://dl.doubtnut.com/l/_B6BrUYrJeP3l
https://dl.doubtnut.com/l/_OID3g364SuBG
https://dl.doubtnut.com/l/_8hnux2FwZCVp


View Text Solution

4. The current through a wire depends on time as 

, 

where .Find the charge crossed through a

section of the wire in 10 second

Watch Video Solution

I = i0 + αt

i0 = 10A and α = 4As− 1

5. A current of 1.0 A exists in a copper wore of cross-section 

.Assuming one free electron per atonm calculate the drift speed of the

free electrons in the wire.The density of copper is .

Watch Video Solution

1.0mm2

9000kgm− 3

6. A wire of length 1 m and radius 0.1mm gas a resistance of .Find

the resistivity of the material .

W t h Vid S l ti

100(Ω)

https://dl.doubtnut.com/l/_8hnux2FwZCVp
https://dl.doubtnut.com/l/_uUz5mLJRl6Jf
https://dl.doubtnut.com/l/_LScQH1EXIJsX
https://dl.doubtnut.com/l/_JefsucsQZFpn


Watch Video Solution

7. A uniform wire resistance is melted and recast in a wire of

length double that of the original . What would be the resistance of the

wire?

Watch Video Solution

100(Ω)

8. Consider a wire of length 4m and cross-sectional areal  carrying

of 2A. If each cubic metre of the material contains free electrons, �nd

the average time taken by an electron to cross the length of the wire.

Watch Video Solution

1mm2

1029

9. What length of a copper wire of cross-sectional area  will be

needed to prepare a resistance of ? Resistivity of copper

.

Watch Video Solution

0.01mm2

1kΩ

= 1.7 × 10− 8Ωm

https://dl.doubtnut.com/l/_JefsucsQZFpn
https://dl.doubtnut.com/l/_fAUtA5Wei2wC
https://dl.doubtnut.com/l/_I75GBaTXyikU
https://dl.doubtnut.com/l/_BCqeaDVc3sNG


10. Shown a conductor of length  having a circular cross section. The

radius of cross section varies linearly form . The resistivity of the

material is .Assuming that ,�nd the resistance of the

conductor. 

Watch Video Solution

l

a → b

(ρ) b − a < < l

11. A copper wire of radius 0.1mm and resistance is connected

across a power supply of 20 V.(a)How man electorns are transferred per

second between the supply and the wire at one end?(b) Write down the

current density in the wire.

Watch Video Solution

1k(Ω)

https://dl.doubtnut.com/l/_BCqeaDVc3sNG
https://dl.doubtnut.com/l/_ZguoRLMBhTR3
https://dl.doubtnut.com/l/_k1nPXwUHUtye


12. Calculate the electric �eld in a copper wire of cross-sectional area

 carrying a current of 1A .The resistivity of copper 

.

Watch Video Solution

2.0mm2

= 1.7 × 10− 8(Ω)m

13. A wire has a length of 2.0m and a resistance of .Find the electric

�eld existing inside the wire if it carries a current of 10A.

Watch Video Solution

5.0(Ω)

14. The resistances of an iron wire and a copper wire at are 

and respectively. At what temperature will the resistances be

equal?Temperature coe�cient of resistivity for iron is 

and for copper it is Neglect any thermal expansion.

Watch Video Solution

20∘C 3.9(Ω)

4.1(Ω)

5.0 × 10− 3K − 1

4.0 × 10− 3k− 1.

https://dl.doubtnut.com/l/_k1nPXwUHUtye
https://dl.doubtnut.com/l/_dEZGbRfwDkth
https://dl.doubtnut.com/l/_zfUqd9wY9vWQ
https://dl.doubtnut.com/l/_m0BfBSdF9lsU


15. The current in a conductor and the potential di�erence across its ends

are measured by an ammeter and a voltmeter.The meters draw negligible

current.The ammeter is accurate but the vlotmeter has a zero error(that

is ,it does not read zero when no potential di�erence is applied).Calculate

the zero error if the readings for two di�erent conditions are 1.75A,

14.4Vand 2.75a, 22.4V.

Watch Video Solution

16. Shown an arrangement to measure the emf and internal resistance

r of a battery. The voltmeter has a very high resistance and the ammeter

also has some resistance.The voltmeter reads 1.52 V when the switch S is

open.When the switch is closed the voltmeter reading drops to 1.45 V and

the ammeter read 1.0A Find the emf and the internal resistance of the

(ε)

https://dl.doubtnut.com/l/_m0BfBSdF9lsU
https://dl.doubtnut.com/l/_D7poH2ZKQd17
https://dl.doubtnut.com/l/_IRJqs5295OO6


battery. 

Watch Video Solution

17. The potential do�erence between the terminals of a battery of

emf6.0V and internal resistances drops it 5.8 V when connected

across an external resistor. Find the resistance of the external resistor.

Watch Video Solution

1(Ω)

https://dl.doubtnut.com/l/_IRJqs5295OO6
https://dl.doubtnut.com/l/_hMBLJjYQyiwR


18. The potential di�erence between the terminals of a 6.0V battery is 7.2

V when it is being the terminals of a 6.0V battery is 7.2V when it is being

charged by a current of 2.0A.When is the internal resistance of the

battery?

Watch Video Solution

19. The internal resistance of an accumulator battery of emf 6V is 

when it is fully discharged,As the battery gets charged up.its internal

resistance decreases to The battery in its completely discharged

state is connected to a charger which maintains a constant potential

di�erence of 9 V.Find the current through the battery (a)just after the

connections are made and (b) after a long time when it is completely

charged.

Watch Video Solution

10(Ω)

1(Ω)

https://dl.doubtnut.com/l/_kzjFAiizDoLn
https://dl.doubtnut.com/l/_zVAr1oWimExZ


20. Find the value of in �gure if (a) R=1(Omega)(c)

.Note from your answers that in order to get more current

from a combination if two batteries they should be joined in parallel if

the external resistance is small and in deries if the external resistance is

large as compared to the internal resistances. 

Watch Video Solution

i1 /I2 R = 0.1(Ω)(b)

R = 10(Ω)

21. Consider indentical cells, each of emf  and internal

resistance r. Suppose

n_(1) n_(1)

,n_(2) R and r for which the current in R in maximum.

View Text Solution

N = n1n2 (ε)

n1cellsarejo ∈ ed ∈ series → f or nal ∈ e and n2suchareco ∩ ected ∈ p

∈ theexternalresis tan ce, (b)As∑ ∈ gtˆ

and n2canbecont ∈ uouslyvaried, f ∈ dtherelationbetween

https://dl.doubtnut.com/l/_oM3Y9FH9c1UY
https://dl.doubtnut.com/l/_nvoM1ro9kafG


22. A battery of emf 100V and a resistor of resistance are joind in

series. This system is used as a source to supply current to an external

resistance R. If R is not greater than , the current through it is

constant up to two signi�cant digits.Find its value, This is the basic

principle of a constant-current source.

View Text Solution

10k(Ω)

100(Ω)

23. If the reading of ammeter in �gure is 2.4 A, what will the ammeter 

read? Neglect the resistances of the ammeter. 

Watch Video Solution

A1

A2 and A3

https://dl.doubtnut.com/l/_nvoM1ro9kafG
https://dl.doubtnut.com/l/_v3pHGpLk369L
https://dl.doubtnut.com/l/_IxD7xEDp2OQ2


24. The resistance of the rheostat shown in �gure is . Neglecting

the meter resistance,�nd the minimum and maximum currents through

the ammeter as the rheostat is varied. 

Watch Video Solution

30(Ω)

25. Three bulbs,each having a resistance of are connected in

parallel to an ideal battery of emf60V. Find the current delivered by the

battery when (a)all the bulbs are switched on,(b)two of the bulbs are

switched on and (c )only one bulb is switched on.

Watch Video Solution

180(Ω)

https://dl.doubtnut.com/l/_95lIqu4Qcmlw
https://dl.doubtnut.com/l/_4yxOIG214jOQ


26. Suppose you have three resistor of .what

minimum and maximum resistances can you obtain from these resistors?

Watch Video Solution

(20ω), (50Ω) and (100Ω)

27. A bulb is made using two �laments.A switch selects whether the

�laments are used individually or in parallel. When used with a 15V

battery, the bulb can be operated at 5W ,10W and 15W. What should be

the resistances of the �laments ?

Watch Video Solution

28. A exists in the  resistor, �nd the currents in the other three

resistors.what is the potential di�erence between the points A and B? 

5k(Ω)

https://dl.doubtnut.com/l/_V1tR6PTWLrD8
https://dl.doubtnut.com/l/_7ktscbxl8HYF
https://dl.doubtnut.com/l/_7zwByIpf3jsl


Watch Video Solution

29. An ideal battery sends a current of 5A in a resistor.When another

resistor of value is connected in parallel ,the current through the

battery is increased to 6A.Find the resistance of the �rst resistor.

Watch Video Solution

10Ω

30. Find the equivalent resistances of the network shown in

�gurebetween the points a and b. 

Watch Video Solution

https://dl.doubtnut.com/l/_7zwByIpf3jsl
https://dl.doubtnut.com/l/_PnnxYDJ8YQyk
https://dl.doubtnut.com/l/_Hd3IZEZSMRqM


31. A wire of resistance is bent to form a regular hexagon

ABCDEFA.Find the equivalent resistance of the loop between the points

(a)A and B, (b)A and C and (c )A and D .

View Text Solution

15.0(Ω)

32. Consider the circuit shown in �gure.Find the current through the

resistor when the switch S is (a)open (b)closed . 

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_H7kQDVQZRPvO
https://dl.doubtnut.com/l/_YU83zgqw19Sv


33. Find the currents through the three resistors shown in Figure 

Watch Video Solution

34. Shown a part of an electric circuit, The potentials at the points a,b,and

c are 30V,12V,and 2V respectively.Find the currents through the three

https://dl.doubtnut.com/l/_5KUkYCkJT9YJ
https://dl.doubtnut.com/l/_FuaFXrgwUpXO


resistors. 

Watch Video Solution

35. Each of the resistors shown in �gure has a resistances of and

each of the batteries has an emf of 10V.Find the currents through the

resistors a and b in the two circuits. 

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_FuaFXrgwUpXO
https://dl.doubtnut.com/l/_ccxrgxPTgfuK


36. Find the potential di�erence in the circutis shown in �gure 

Watch Video Solution

Va − Vb

37. In the circuit shown in �gure ,

.Find the

potential di�erence between the points A and B and the current through

each branch. 

(ε)1 = 3V , (ε)2 = 2V , (ε)3 = 1V and r1 = r2 = r3 = 1(Ω)

https://dl.doubtnut.com/l/_PRXljqOwYF95
https://dl.doubtnut.com/l/_jdLpuar85eaP


Watch Video Solution

38. Find the current through the resistor shown in �gure. 

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_jdLpuar85eaP
https://dl.doubtnut.com/l/_QG7LWA2zMeG7


39. Find the current in the resistor shown in �gure. 

Watch Video Solution

40. What should be the value of R in �gure fo which the current in it is

zero? 

https://dl.doubtnut.com/l/_7ILJjj6dmEXb
https://dl.doubtnut.com/l/_sqJpSYZz54w9


Watch Video Solution

41. Find the equivalent resistance of the circuit shown in �gure between

the points a and b.Each resistor has a resistances . 

Watch Video Solution

r

42. Find the current measured by the ammeter in the circuit shown in

�gure 

https://dl.doubtnut.com/l/_sqJpSYZz54w9
https://dl.doubtnut.com/l/_BMrWt93D5hyR
https://dl.doubtnut.com/l/_FlNaad4TrkdC


Watch Video Solution

43. Consider the circuit shown in �gure.Find (a) the current in the circuit,

(b) the potential drop across the resistor,(c )the potential drop

across the resistor.(d)Answer the parts (a),(b)and (c )with reference

to �gure. 

Watch Video Solution

(5Ω)

10(Ω)

https://dl.doubtnut.com/l/_FlNaad4TrkdC
https://dl.doubtnut.com/l/_dbvP6PVLoGA2


44. Twelve wire, each having equal resistance r, are joined to form a cube

as shown in �gure.Find the equivalent resistance between the diagonally

opposite points a and . 

View Text Solution

f

45. Find the equivalent resistances of the network shown in �gure

between the point a and b. 

https://dl.doubtnut.com/l/_rb2WdhwRWSaL
https://dl.doubtnut.com/l/_DZdgWEuaKfbc


View Text Solution

46. An in�nite ladder is constructed with and resistor as shown

in �gure.(a)Find the e�ective resistance between the point A and B. (b)

Find the current that passes through the  resistor nearest to the

battery. 

Watch Video Solution

1(Ω) 2(Ω)

(2Ω)

https://dl.doubtnut.com/l/_DZdgWEuaKfbc
https://dl.doubtnut.com/l/_D1iVT7zApQys


47. The emf and the internal resistance r of the battery shown in �gure

are 4.3V and respectively.the external resistance R is .The

resistances of the ammeter and voltmeter are and 

respectively.(a)Find the reading of the two meters.(b) Tje switch is thrown

to the other side, What will be the readings of the two meters now? 

Watch Video Solution

(ε)

1.0(Ω) 50(Ω)

2.0(Ω) 200(Ω)

48. A voltmeter of resistances is used to measure the potential

di�erence across the resistor in the circuit shown in �gure.(a)

400(Ω)

100(Ω)

https://dl.doubtnut.com/l/_D1iVT7zApQys
https://dl.doubtnut.com/l/_lgBCaDe8czDD
https://dl.doubtnut.com/l/_KY7BurZ7m0aw


What will be the reading of the voltmeter ?(b) What was the potential

di�erence across before the voltmeter was connected ? 

Watch Video Solution

100(Ω)

49. The voltmeter shown in �gure reads 18V across the resistor.

Find the resistance of the voltmeter. 

Watch Video Solution

50(Ω)

https://dl.doubtnut.com/l/_KY7BurZ7m0aw
https://dl.doubtnut.com/l/_1js2QpIUnxmM
https://dl.doubtnut.com/l/_HIFimgfffiBr


50. A voltmeter consists of a  coil connected in series with a 

resistor. The coil takes 10mA for full scale de�ection. What maximum

potential di�erence can be measured on this voltmeter?

Watch Video Solution

25(Ω) 575(Ω)

51. An ammeter is to be constructed which can read currents up to 2.0A. If

the coil has a resistance of and takes 1mA for full-scale de�ection,

what should be the resistance of the shunt used?

Watch Video Solution

25(Ω)

52. A voltmeter coil has resistance and a resistor of is

connected in series. It can read potential di�erences up to 12 volts. If this

same coil is used to construct an ammeter which can measure currents

up to 2.0A ,What should be the resistance of the shunt used ?

Watch Video Solution

50.0(Ω) 1.15k(Ω)

https://dl.doubtnut.com/l/_HIFimgfffiBr
https://dl.doubtnut.com/l/_IYrP6dPkY8fN
https://dl.doubtnut.com/l/_Uw5yROoxGBhc


53. The potentiometer wire AB shown in �gure is 40 cm long. Where

should the free end of the galvanometer be connected on AB so that the

galvanometer may show zero de�ection? 

Watch Video Solution

54. The potentiometer wire AB shown in �gure is 50cm long.When

AD=30cm, no de�ection occurs in the galvanmeter.Find R. 

https://dl.doubtnut.com/l/_StIa47pU1qnV
https://dl.doubtnut.com/l/_bHRg58cGj7o1


Watch Video Solution

55. A 6-volt battery of negligible internal resistance is connected across a

uniform wire AB of length 100cm. The positive terminal of another battery

of emf 4V and internal resistance is joined to the point A as shown

in �gure.Take the potential at B to be zero. (a) What are the potentials at

the poits A and C ? (b) At which point D of the wire AB, the potential is

equal to the potential at C?(c ) If the point C and D are connected by a

wire, what will be the current through it ? (d) If the 4V battery is replaced

1(Ω)

https://dl.doubtnut.com/l/_bHRg58cGj7o1
https://dl.doubtnut.com/l/_KBVmf7XsCln8


by 7.5V battery,wht would be the answer of parts (a) and (b) ? 

View Text Solution

56. Consider the potentiometer circuit arranged as in �gure.The

petentiometer wire is 600cm long.(a) At wht distance from the point A

should the jockey touch the wire to get zero de�ection in the

galvanometer?(b) If the jockey touches the wire at a distance of 560cm

https://dl.doubtnut.com/l/_KBVmf7XsCln8
https://dl.doubtnut.com/l/_LcDSkc78Tvql


from A, What will be the current in the galvanometer? 

View Text Solution

57. Find the charge on the capacitor shown in �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_LcDSkc78Tvql
https://dl.doubtnut.com/l/_MltuNorCAJzm


58. (a) Find the current in the resistor shown in �gure.(b)If a

capacitor of capacitance `4(mu)F is joined between the point A and

B,what would be the electrostatic energy stored in it in steady state? 

View Text Solution

20(Ω)

59. Find the charge on the four capacirtors of capacitances

`1(mu)F,2(mu)F,3(mu)F,and 4(mu)F, shown in �gure. 

https://dl.doubtnut.com/l/_MltuNorCAJzm
https://dl.doubtnut.com/l/_54D2fyJ8fabn
https://dl.doubtnut.com/l/_kqdXWhyQ1z08


View Text Solution

60. �nd the potential di�erence between th point A and B and between

the point B and C of �gure in steady state. 

https://dl.doubtnut.com/l/_kqdXWhyQ1z08
https://dl.doubtnut.com/l/_9pPRGWbPrM0n


View Text Solution

61. A capacitance , a resistance R and an emf are connected in series

at t=0.What is the maximum value of (a) the potential di�erence across

the resistor, (b) the current in the circuit,(c )the potential di�erence

across the capacitor, (d) the energy stored in the capacitor ,(e)the power

delivered by the battery and (f) the power converted int heat.

View Text Solution

C (ε)

62. A parallel-plate capacitor with plate are and plate separation

1.0mm is connected to a battery .The resistance of the circuit is 

20cm2

10k(Ω)

https://dl.doubtnut.com/l/_9pPRGWbPrM0n
https://dl.doubtnut.com/l/_CwIWnkt4HirD
https://dl.doubtnut.com/l/_iYUGq84fM812


.Find the time constant of the circuit.

Watch Video Solution

63. A capacitor of capacitance  is connected to a battery of emf

2V.It is found that it takes 50 ms for the charge on the capacitor to

bacome �nd the resistance of the circuit.

Watch Video Solution

10(μ)F

12.6(μ)C.

64. A capacitor is joined to a battery of emf 6.0V through a

resistance of .�nd the charge on the capacitor 2.0ms after the

connections are made .

Watch Video Solution

20(μ)F

100(Ω)

65. The plates of a capacitor of capacitance ,charged to 

,are joined together by a wire of resistance at t=0.Find the charge

10(μ)F 60(μ)C

10(Ω)

https://dl.doubtnut.com/l/_iYUGq84fM812
https://dl.doubtnut.com/l/_bQQN5NWW0svv
https://dl.doubtnut.com/l/_Ma6ciQUyVuY2
https://dl.doubtnut.com/l/_1HBCPJN1z0im


on the capacitor in the circuit at (a)t=0,(b)t=30(mu)s,(c )t=120(mu)s and

(d)t=1.0ms.

Watch Video Solution

66. A capacitor of capacitance  is connected to a bettery of emf

6.0V through a resistance of .Find the current in the circuit (a)just

after the connections are made and (b)one time constant after the

connections are made.

Watch Video Solution

8.0(μ)F

24(Ω)

67. A parallel-plate capacitor of plate area  and separation between

the plates  is connected to a battery of  through a 

resistor. Find the electric �eld in the capacitor  after the connections

are made.

Watch Video Solution

40cm2

0.10mm emf2.0V 16Ω

10ns

https://dl.doubtnut.com/l/_1HBCPJN1z0im
https://dl.doubtnut.com/l/_C99ZMZHpYCnZ
https://dl.doubtnut.com/l/_O2BLoXvhcmQg
https://dl.doubtnut.com/l/_sknNmnSr9M4b


68. A parallel-plalte capacitor has plate area

100k(Omega) 8.9(mu)s`after

the connections are made.

Watch Video Solution

20cm2, plateseparation1.0mm and adie ≤ ctricslabofdielaectriccons tan

→ abaeryofemf6.0V througha

resis → r. f ∈ dthee ≠ rgyofthe ∩ aci → r

69. A 1.0

M(Omega)` resistor.Plot qualitative graphs (a) between current and time

for the �rst 10 minutes and (b)between charge and time for the same

period .

View Text Solution

100(μ)F ∩ aci → risjo ∈ ed → a24V baerythrougha

70. How many time constants will elapse before the current in a charging

RC circuit drops to half of its initial value?Answer the same question for a

discharging RC circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_sknNmnSr9M4b
https://dl.doubtnut.com/l/_ynBbnXju6qQy
https://dl.doubtnut.com/l/_l3lExTw3QpQQ


71. How many time constants will elapse before the charge on a capacitor

falls to of its maximum value in a discharging RC circuit.

Watch Video Solution

0.1 %

72. How many time constants will elapse before the energy stored in the

capacitor reaches half of its equilibrium value in a charging RC circuit ?

View Text Solution

73. how many time constants will elapse before the power delovered by

the battery drops to half of its maximum value in an RC circuit ?

View Text Solution

https://dl.doubtnut.com/l/_l3lExTw3QpQQ
https://dl.doubtnut.com/l/_4Cv35DujqEgp
https://dl.doubtnut.com/l/_l7NDqMHiR4Qy
https://dl.doubtnut.com/l/_x8RjTaiK5vHg


74. A capacitor of capacitance C is connected to a battery of emf at t=0

through a resistance R. Find the maximum rate at which energy is stored

in the capacitor. When does the rate has this maximum value?

Watch Video Solution

(ε)

75. A capacitor of capacitance is connected to a battery of emf

6.00V and internal resistance through resistanceless leads.

`12.0(mu)s after the connections are made, what will be (a) the current in

the circuit, (b)the power delivered by the battery ,(c)the power dissipated

in heat and (d)the rate at which the energy stored in the capacitor is

increasing.

Watch Video Solution

12(μ)F

1.00(Ω)

76. A capacitance C charged to a potential di�erence V is discharged by

connecting its plates through a resistance R. Find the heat dissipated in

one time constant after the connections are made. Do this by calculating

https://dl.doubtnut.com/l/_SZxIO5ofVHyJ
https://dl.doubtnut.com/l/_PY2liSzeZ1fC
https://dl.doubtnut.com/l/_QjEIrBh6AUz9


and also by �nding the decrease in the energy stored in the

capacitor.

Watch Video Solution

∫i2Rdt

77. By evaluating ,show that when a capacitor is charged by

connecting it to a battery through a resistor,the energy dissipated as

heat equals the energy stored in the capacitor.

Watch Video Solution

∫i2Rdt

78. A parallel-plate capacitor is �lled with a delectric meterial having

resistivity and dielectric constant K.The capcitor is charged and

disconnected from the charging source. The capacitor is slowly

discharged through the dielectric.Show that the time constant of the

discharge is independent of all gepmetrical parameters like the plate area

or separation between the plates. Find this time constant.

Watch Video Solution

(ρ)

https://dl.doubtnut.com/l/_QjEIrBh6AUz9
https://dl.doubtnut.com/l/_4DUvBQXfOMKM
https://dl.doubtnut.com/l/_AId6bSDPWGBe


79. Find the charge on each of the capacitor 0.20ms after the switch S is

closed in Figure. 

Watch Video Solution

80. The switch S shown in �gure is kept closed for a long time and is then

opened at .Find the current in the middle resistor at t = 0 10(Ω)

https://dl.doubtnut.com/l/_AId6bSDPWGBe
https://dl.doubtnut.com/l/_Yp10HktzhpkL
https://dl.doubtnut.com/l/_QeJ0rpaIrNv0


. 

Watch Video Solution

t = 1.0ms

81. A capacitor of capacitance

20k(Omega)`for 4.0s after the battery is disconnecting?

Watch Video Solution

100(μ)Fisco ∩ ectedacrossabaeryofemf6.0V througharesis tan ceof

82. Consider the situation shown in �gure.The switch is closed at 

when the capacitor as a function of time . 

t = 0

C1 t

https://dl.doubtnut.com/l/_QeJ0rpaIrNv0
https://dl.doubtnut.com/l/_QkqmqGmtuMcM
https://dl.doubtnut.com/l/_D3MrpUtkvX7S


Watch Video Solution

83. A capacitor of capacitance C is given a charge Q. At ,it is

connected to an uncharged of equal capacitance through a resistance R.

Find the charge on the second capacitor as a function of time.

Watch Video Solution

t = 0

84. A capacitor of capacitance as C is given a charge Q. At ,it is

connected to an ideal battery of emf through a resistance R. Find the

charge on the capacitor at time t.

W t h Vid S l ti

t = 0

(ε)

https://dl.doubtnut.com/l/_D3MrpUtkvX7S
https://dl.doubtnut.com/l/_Pl7xbPXamyQW
https://dl.doubtnut.com/l/_5j04fbGyS6CU


Watch Video Solution

https://dl.doubtnut.com/l/_5j04fbGyS6CU

