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PHYSICS

BOOKS - HC VERMA

ELECTRIC CURRENT IN CONDUCTORS

1. An electron beam has an aperture 1.0mm?. A total of
6.0 x 10'® electrons go through any perpendicular cross
section per second. Find(a) the current and (b) the current

density in the beam.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hk9BhnSWO5tv

2. Calculate the drift speed of the electrons when 1A of
current exists in a copper wire of cross section 2 mm?The

number of free electrons in 1em3of copper is 8.5 x 10?2

o Watch Video Solution

3. Calculate the resistance of an aluminium wire of length
50 cm and cross sectional area 2.0mm?. The resistivity of

aluminium is (p) = 2.6 x 10~ 3(Q)m.

° Watch Video Solution



https://dl.doubtnut.com/l/_hk9BhnSWO5tv
https://dl.doubtnut.com/l/_XTiUjBwfAgpA
https://dl.doubtnut.com/l/_JcrIXTJYgfTa

4. A resistor develops 400) 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.

o Watch Video Solution

5. A battery of emf 2.0 V and internal resistance 0.50(f2)
supplies a current of 100 mA. Find (a) the potential
defference across the terminals of the battary and (b) the

thermal energy develop in the battery in 10 s.

o Watch Video Solution



https://dl.doubtnut.com/l/_Dmmw0YPL9Vur
https://dl.doubtnut.com/l/_IDxAu5Lidoqu

6. Find the equivalent resistance of the network shown in

figure between the point A and B.
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o Watch Video Solution

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

the 50(Omega) resistor.
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https://dl.doubtnut.com/l/_M2AFd9OmzozV
https://dl.doubtnut.com/l/_9LJmMu0TO6UR
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8. The ammeter shown in figure consists of a480(w)coil
connected in parallel to a20(w) shunt. Find the reading of

the ammeter.

140.8 2
AA- (A )—

20V

° Watch Video Solution

9. A capacitor of capacitance 100(u)F is charged by

connecting it to a battery of emf 12 V and internal


https://dl.doubtnut.com/l/_9LJmMu0TO6UR
https://dl.doubtnut.com/l/_2UdGVBS8MgnZ
https://dl.doubtnut.com/l/_VP38dFmTmrdK

resistance 2({2). (a) Find the time constant of the circuit.
(b) Find the time taken before 99% of maximum charge is

stored on the capacitor.

o Watch Video Solution

10. The plates of a 50uF' capacitor charged to 400uC' are
connected through a resistance of 1.0kohm. Find the
charge remaining on the capacitor 1s after the connection

is made.

o Watch Video Solution

Worked Out Example


https://dl.doubtnut.com/l/_VP38dFmTmrdK
https://dl.doubtnut.com/l/_3qcPrWUI3XlY

1. An electorn moves in a circle of radius 10cm with a
constant speed of 4.0 x 10%ms ~1.Find the electric current

at a point on the circle.

o Watch Video Solution

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

2.0mm?2. If each cubic metre of the wire contains

12.0 x 10% free electrons, then the drift spped is

° Watch Video Solution

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


https://dl.doubtnut.com/l/_BE28oF81aNea
https://dl.doubtnut.com/l/_JNupEJvAGJIp
https://dl.doubtnut.com/l/_K7KKNIUbZpcN

resistance of a similar coil of aluminium? The resistivity of

copper = 1.7x 10"%(Q)m and that of aluminium

2.6 x 10~ 3(0).

o Watch Video Solution

4. A parallel-plate capacitor has plates of area 10cm?
separated by a distance of 1mm. It is filled with the
dielectric mica and connected to a battery of emf 6 volts.

Find the leakage current through the capacitor. Resistivity

of mica = 1 x 10"*(Q)m.

o Watch Video Solution



https://dl.doubtnut.com/l/_K7KKNIUbZpcN
https://dl.doubtnut.com/l/_VWipN9uKtNwH

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

2.0 x 10~ 3(Q)m.

o Watch Video Solution

6. A battery of emf 2V and internal resistance 0.5(Q)is
connected across a resistance 9.5(Q). Find the current flow

through battery ?

o Watch Video Solution



https://dl.doubtnut.com/l/_bvSspRUXspEN
https://dl.doubtnut.com/l/_iUJ31p0qgCI3

7. A battery of emf 2.0 volts and internal resistance 0.10(£2)
is being charged with a current of 5.0A. What is the

potential difference between the terminals of the battery?

o Watch Video Solution

8. Shown n batteries connected to form a circuit. The
resistances denote the internal resistances of the batteries
which are related to the emf as r; = k(¢),where K is a
constant. The solid dots represent the terminals of the
batteries. Find (a)the current through the circuit and (b)

the potential difference between the terminals of the ith


https://dl.doubtnut.com/l/_6zn6H5eouaS1
https://dl.doubtnut.com/l/_Dl60JEUIe9U5

battery.

ﬁ n 52’ 2 g3| 3 ____f.l‘ d

A.1/k,0
B.k,O
C. k2,1

D.2/k,0

Answer: A

o Watch Video Solution

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

2mm?is joined with a similar aluminium rod as shown in


https://dl.doubtnut.com/l/_Dl60JEUIe9U5
https://dl.doubtnut.com/l/_gG9IUzcFX5Ei

figure .Find the resistance of the combination between the
ends, Resistivity of copper = 1.7 x 10~ 8(f2)mand that of

aluminium = 2.6 x 10~ 3(Q)m.

copper

aluminium

° Watch Video Solution

10. A wire of resistance 1012 is bent to form a complete

circle. Find its resistance between two diametrically


https://dl.doubtnut.com/l/_gG9IUzcFX5Ei
https://dl.doubtnut.com/l/_TzgryoGGEPC3

opposite points.

D

B

o Watch Video Solution

1. find the currents in the different resistor shown in

figure.


https://dl.doubtnut.com/l/_TzgryoGGEPC3
https://dl.doubtnut.com/l/_m4z3A8P0MK8m
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° Watch Video Solution

12. Find the current supplied by the battery in the circuit

shown in figure.

le
4Q 40 4Q
é 19

VT L 2T

o View Text Solution



https://dl.doubtnut.com/l/_m4z3A8P0MK8m
https://dl.doubtnut.com/l/_UyWWXC2g86kO

13. Find the current supplied by the battery in the circuit

shown in figure.

12Q

3\/—:,:_ 12Q 12Q 12Q

° Watch Video Solution

14. Find the effective resistance between the points A and

B in figure.

40 40 40

3Q 3Q 2Q



https://dl.doubtnut.com/l/_SxgLOwqqxH6K
https://dl.doubtnut.com/l/_7QpKJDdf2h29

l @ \Watch Video Solution ]

15. Find the equivalent resistance of the network shown in

figure between the points Aand B .

E 3Q D

Q
3Q 3

o Watch Video Solution

16. Find the equivalent resistance between the point a and

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


https://dl.doubtnut.com/l/_7QpKJDdf2h29
https://dl.doubtnut.com/l/_pI4NiNJOwkyX
https://dl.doubtnut.com/l/_pgMOwYF2KiOR

closed .
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° Watch Video Solution

17. Find the equivalent resistances of the nerwork shown in

figure between the points A and B.
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o Watch Video Solution



https://dl.doubtnut.com/l/_pgMOwYF2KiOR
https://dl.doubtnut.com/l/_kHDtkwaPtNeT

18.In the circuit shown in figure E,F, G and H are cell of emf
213, and 1V respectively. The resistances 21,3 and
1(Omega)are their respective internal resistance .Calculate
(a)the potential difference between B and D and (b) the
potential differences across the terminals of each of each

of the cells G and H.

° Watch Video Solution



https://dl.doubtnut.com/l/_MIS5T0XZ54kh

19. Find the equivalent resistance between the point a and

b of the circuit shown in figure

o Watch Video Solution

20. Find the currents going through the three resistors

R1, Ry and Rj in the circuit of figure.
R1 & A £2 R, R1 5'1 A fg R2
c b c D
R3 i Ra iz
|1+i2
B B
(a) (b)

° Watch Video Solution



https://dl.doubtnut.com/l/_d50TG4XcnqF9
https://dl.doubtnut.com/l/_cqSoh7fCb2Y1

21. Find the equivalent resistances between the points a
and c of the network shown in figure. Each resistance is

equal to 7.

o Watch Video Solution

22. Twelve wire, each having resistance r, are joined to form

a cube as shown in figure.Find the equivalent resistance


https://dl.doubtnut.com/l/_4leF2yaxumtE
https://dl.doubtnut.com/l/_4P2uHM6C3BTd

between the end of a face diagonal such as a and c.

° Watch Video Solution

23. Find the equivalent resistance of the circuit of the

previous problen between the ends of an edge such as a


https://dl.doubtnut.com/l/_4P2uHM6C3BTd
https://dl.doubtnut.com/l/_iJCmp0UI2Qkk

and b in figure.
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o Watch Video Solution

24.Find the equivalent resistance between thepoints a and

b of the infinite ladder shown in figure.

a T c T r a r c

AAAY% AAAY
r r r r R

(a) (b)

o Watch Video Solution



https://dl.doubtnut.com/l/_iJCmp0UI2Qkk
https://dl.doubtnut.com/l/_6m1bCZDBKRBB

25.Find the equivalent resistance of the network shown in

figure between the points a and b.
C
10 Q 5Q
a b
m
d

o Watch Video Solution

26. (a)Find the current | supplied by the battery in the

network shown in figure in steady state. (b)find the charge


https://dl.doubtnut.com/l/_0j42pEwaDWUT
https://dl.doubtnut.com/l/_UP8fuQzUvBcD

on the capacitor.
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° Watch Video Solution

27. A part of a circuit in steady state along with the
currents flowing in the branchesthe values of

resistances,etc, is shown in figure.Calculate the energy


https://dl.doubtnut.com/l/_UP8fuQzUvBcD
https://dl.doubtnut.com/l/_ey5iSwRiu602

stored in the capacitor.

1Q
4Q

o Watch Video Solution

28. (a)find the potential drops across the two resistors

shown in figure (a). (b) A voltmeter of resistance (60012)is

used to measure the potential drop across the (30012)


https://dl.doubtnut.com/l/_ey5iSwRiu602
https://dl.doubtnut.com/l/_1uJSOAB1TcCB

resistor.What will be the measured potential drop?

300Q 200Q

100v!"
(a) (b)

o Watch Video Solution

29. A galvanometer has a coil of resistance 100({2)showing
a full-scale deflection 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



https://dl.doubtnut.com/l/_1uJSOAB1TcCB
https://dl.doubtnut.com/l/_JcK28TJNtXct

30. The electric field between the plates of a parallel-plate
capacitor of capacitance2.0(u)F' drops to one third of its
initial value in (4.4u)s when the plates are connected by a

thin wire. Find the resistance of the wire.

o Watch Video Solution

31. A capacitor is connected to a 12 V battery through a
resistance of (10€2).lt is found that the potential difference
across the capacitor rises to 4.0 V in 1(mu)s. find the

capacitance of the capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_gzzVpMntL18f
https://dl.doubtnut.com/l/_yeNn6QeCxSBP

32. A capacitor charged to 50V is discharged by
connecting the two plates at t = 0If the potential
difference across the plates drops to 1.0 V at t=10 ms,what

will be the potential difference at t=20 ms?

° Watch Video Solution

33. A 5.0(u) F' capacitor having a charge of (20(u)C)is
discharged through a wire aof resistance (5.0Q2). Find the
heat dissipated in the wire between 25 to 50 (mu)s after

the connections are made.

o Watch Video Solution

Questions For Short Answer



https://dl.doubtnut.com/l/_PBIiwLZDbX3x
https://dl.doubtnut.com/l/_UMEAlV90FDul

1. Suppose you have three resistor each of value (30(2).List

all the different resistances you can obtian using them.

o Watch Video Solution

2. A proton beam is going from east to west. Is there an

electric current ? If yes, in what direction?

° Watch Video Solution

3.1n an electolyte, the positive ions move form left to right
and the negative ions from right to lefts there a net

current? If yes, in what direction?

| = 1


https://dl.doubtnut.com/l/_a37oYXhRdwXT
https://dl.doubtnut.com/l/_47jyntMCyvdd
https://dl.doubtnut.com/l/_5XxySxAeFHWp

l & 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?

o Watch Video Solution

5. The drift speed is defined as vy = (Al/At)where
(Al)isthedistancedr if ted € alongtime(Delta t).
Whydon'twedef € ethedr if tspeedasthe lim itof

(Delta I//Delta t)'as (Delta t (rarr)0)?

o Watch Video Solution



https://dl.doubtnut.com/l/_5XxySxAeFHWp
https://dl.doubtnut.com/l/_8ChO7ObuNFAY
https://dl.doubtnut.com/l/_qJpIUsNIBWxZ

6. One of your friends argues that he has read in previous
chapters that there can be no electric field inside a
conductor. And hence there can be no current through

it.What is the fallacy in this argument?

o 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_9n6ElsB3ZuM9
https://dl.doubtnut.com/l/_T05L4VhdHn9c

8. A fan with copper winding in its motor consumes less
power as compared to an otherwise similar fan having

aluminium winding.Explain.

o Watch Video Solution

9. The thermal energy developed in a current-carrying
resistor is given by U = I’Rt and also by U = VIt.

should we say that U is proportional to I?or to I ?

° Watch Video Solution

10. Consider a Circuit Containing an Ideal Battery

Connected to a Resistor. Do "work done by the battery" and


https://dl.doubtnut.com/l/_blIjS0tSA4jb
https://dl.doubtnut.com/l/_LtzSsgI0fYXi
https://dl.doubtnut.com/l/_n3UMYmed2qGt

"the thermal energy developed" represents two names of

the same physical quantity?

o Watch Video Solution

1. 1s work done 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

12. A non ideal battery is connected to a resistor. Is work
done by the battery equal to the thermal energy
developed in the resistor? Does your answer change If the

battery is ideal?


https://dl.doubtnut.com/l/_n3UMYmed2qGt
https://dl.doubtnut.com/l/_fVmoisAVaUkC
https://dl.doubtnut.com/l/_RHUHdOv2vtVb

o 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 defined as the energy being transferred due to
the temperature difference, Is the statement under quotes

technically correct?

o Watch Video Solution

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

What goes through the wire,the charge or the current ?

o Watch Video Solution



https://dl.doubtnut.com/l/_RHUHdOv2vtVb
https://dl.doubtnut.com/l/_aC5vKWT56Q9g
https://dl.doubtnut.com/l/_xSDR9PAXMdVQ
https://dl.doubtnut.com/l/_dbrftmRaX6MY

15. Would you prefer a vlotmeter over a potentiomer to

measure the emf of a battery?

o Watch Video Solution

16. Does a conductor become charged when a current is

passed through it?

o Watch Video Solution

17. Can the potential difference across a battery be greater

than its emf?

° Watch Video Solution



https://dl.doubtnut.com/l/_dbrftmRaX6MY
https://dl.doubtnut.com/l/_QDFl4sVMeXGG
https://dl.doubtnut.com/l/_ZN4GeCTHj4JC

Objective 1

1. A metallic resistor is connected across a battery.f the
number of collisions if the free electrons with the lattice is
somehow decreased in 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

o Watch Video Solution



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

2. Two resistors A and B have resistances R4 and Rp
respectively with R, < Rpg.the resistivities of their

materials are (p4) and (pp).

A.(a)(pa) > (pB)
B.(b)(p4a) = (pB)

C.(c) (pa) < (pB)

D.(d) the information is not sufficient to find the

relation between (p4) and (pp)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JEWhUJVQjgC3

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

o Watch Video Solution

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

product of its resistivity and conductivity


https://dl.doubtnut.com/l/_jdnCianqRxKf
https://dl.doubtnut.com/l/_8pldHPrcV0vG

A. (a)increase

B. (b)decrease

C. (c) remains constant

D. (d) may increase or decrease.

Answer: C

o Watch Video Solution

5. In an electric circuit containing a batterythe charge

(assumed positive )inside the battery.

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

negative terminal


https://dl.doubtnut.com/l/_8pldHPrcV0vG
https://dl.doubtnut.com/l/_uo9eTynszKUV

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

terminal

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

positive terminal

D. (d)does not move

Answer: B

o 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


https://dl.doubtnut.com/l/_uo9eTynszKUV
https://dl.doubtnut.com/l/_BsUs7ExKfBsO

B. (b) decrease

C. (c )remain unchanged.

D. (d) none of these

Answer: A

o Watch Video Solution

7. A current passes through a resistorlet K; and K,
represent the average kinetic energy of the conduction
electrons and the metal ions respectively.

A (K < K,

B. (b)Kl - K2

C.(c)K; > K,


https://dl.doubtnut.com/l/_BsUs7ExKfBsO
https://dl.doubtnut.com/l/_qqXA6Dsww9Fq

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

Answer: C

o Watch Video Solution

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

C.(c)1:4

D. (d)4:1


https://dl.doubtnut.com/l/_qqXA6Dsww9Fq
https://dl.doubtnut.com/l/_g4fPcKPNt2nK

Answer: A

o 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

I o Watch Video Solution


https://dl.doubtnut.com/l/_g4fPcKPNt2nK
https://dl.doubtnut.com/l/_qE6zryAdmTxo

10. A uniform wire of resistance (50§2)is cut into 5 equal
parts. These parts are now connected in parallel.the
Equivalent resistance of the combination is

A. (a)2Q2

B. (b)10€2

C. (c)25082

D. (d) 62502

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qE6zryAdmTxo
https://dl.doubtnut.com/l/_xY3XJQqepYHK

11. Consider the following two statements:
(A)Kirchhoff's junction law follows from conservation of
charge.
(B)Kirchhoff's loop law follows from conservative nature of
electric field .

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 wrong

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YEX918oyJBX9
https://dl.doubtnut.com/l/_4nJJHwDFZvHl

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

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4nJJHwDFZvHl

13. Two nonideal batteries are connected in parallel.
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/_ZsF9J3oKebgw

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



https://dl.doubtnut.com/l/_pUldWhE8jKQ9

15. The net resistance of a volmeter should be large to

ensure that

A. (a)it does not get overheated

B. (b)it does not draw excessive current

C. (c )it can measure large potential defferences

D.(d)it does not apperciably change the potential

difference to be measured.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZdtAelArL5V2

16. Consider a capacitor-charging circuit.Let )1 be the
charge given to the capacitor in a time interval of 10ms
and )y be the charge given in the next time interval of
10ms. Let 1lo(u)Ccharge be deposited in a time interval t;
and the next
(10uC)char > isdeposited € the # xttime /e'rvalt_(z)‘.

A (a)Q1 > Q2,11 > 1.

B.(b)Q1 > @2, %1 < ta.

C.(c)Q1 < Qq,t; > to.

D.(d)Q1 < Q2,1 < to.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_F9Ar6QqEkOVT

Objective 2

1. Electrons are emitted by a hot filament and are
accelerated by an electric field as shown in figure .The two
stops at the left ensure that the electron beam has a

uniform cross-section.

E A B

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.


https://dl.doubtnut.com/l/_f8d4YPkkNLO3

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

Answer: A

o Watch Video Solution

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. What about the current at A

and B ?

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.


https://dl.doubtnut.com/l/_f8d4YPkkNLO3
https://dl.doubtnut.com/l/_LZlOU9eP4VZb

D.(d)There is a current through B as long as the

charging is not complete.

Answer: B::C

° Watch Video Solution

3. When current is passed through the conductor, the

compass needle deflects. Why?

A. (a)the free electrons do not move

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

period of time is zero


https://dl.doubtnut.com/l/_LZlOU9eP4VZb
https://dl.doubtnut.com/l/_03D6tiQ7A6cU

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


https://dl.doubtnut.com/l/_03D6tiQ7A6cU
https://dl.doubtnut.com/l/_DSXB5EVbCPzP

C. (c )Resistance

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


https://dl.doubtnut.com/l/_DSXB5EVbCPzP
https://dl.doubtnut.com/l/_i7h5taSGIwFy

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

temperature.

Answer: A

° Watch Video Solution

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


https://dl.doubtnut.com/l/_i7h5taSGIwFy
https://dl.doubtnut.com/l/_f4tlvvuqwdgG

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

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_f4tlvvuqwdgG
https://dl.doubtnut.com/l/_Ho3kkEkFn8hE
https://dl.doubtnut.com/l/_CGGnENwZvIAo

8. A capacitor of capacitance 500(u)F'is connected to a
battery through a (10k(2)) resistor.The charge stored on
the capacitance 2(u)F 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.


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

D. (d)Ciloses 50% if its initial charge sooner than Cj

loses 50% of its initial charge .

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

° Watch Video Solution

9. A capacitor C] of capacitance 1uF' and a capacitor C5 of
capacitance 2uF' 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.The current in each of the two discharging circuits is

zeroatt =0


https://dl.doubtnut.com/l/_CGGnENwZvIAo
https://dl.doubtnut.com/l/_NcsWji0JptX2

B. The currents in the two discharging circuits att = 0

are equal but not zero

C. The currents in the two discharging circuits at t = 0

are unequal.

D. C; loses 50% of its initial charge sooner than C)

loses 50% of its initial charge.

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_NcsWji0JptX2

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

Q(t) = A¥® + Bt + C.

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

(b) If the numerical values of AB,and C are 53 and 1

respectively in Sl units,find the value of the current at t=5s.

° Watch Video Solution

2. An electric gun emits 2.0 x 10'® electrons per second.

What electric current does this correspond to ?

o Watch Video Solution



https://dl.doubtnut.com/l/_J16wUepI1dkT
https://dl.doubtnut.com/l/_bPjwcWs9t9Cz

3. The electric current existing in a discharge tube is
2.0(p)A. How much charge is tarnsferred across a cross-

section of the tube in 5 minutes ?

o Watch Video Solution

4.The current through a wire depends on time as
I = ?:0 + at,
where iy = 104 and o = 4As ™ ' Find the charge crossed

through a section of the wire in 10 second

o Watch Video Solution



https://dl.doubtnut.com/l/_85h5sqWf8U8X
https://dl.doubtnut.com/l/_aKsHntRVvQvU

5. A current of 1.0 A exists in a copper wore of cross-section
1.0mm?. Assuming one free electron per atom calculate
the drift speed of the free electrons in the wire. The

density of copper is 9000kgm ~°.

o View Text Solution

6. A wire of length 1 m and radius 0.lmm has a resistance of

100(€2).Find the resistivity of the material .

° Watch Video Solution

7. A uniform wire resistance 100(€2)is melted and recast in

a wire of length double that of the original . What would


https://dl.doubtnut.com/l/_Qj5CVtiwsO8v
https://dl.doubtnut.com/l/_4GEQhFcyrlco
https://dl.doubtnut.com/l/_CpGwwFJYtr6v

be the resistance of the wire?

° Watch Video Solution

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

2 carrying of 2A. If each cubic metre of the material

1mm
contains 10*°free electrons, find the average time taken by

an electron to cross the length of the wire.

° Watch Video Solution

9. What length of a copper wire of cross-sectional area
0.01mm? will be needed to prepare a resistance of 1k§?

Resistivity of copper = 1.7 x 10~ *Qm.

o Watch Video Solution



https://dl.doubtnut.com/l/_CpGwwFJYtr6v
https://dl.doubtnut.com/l/_zKAFJv7Krd0r
https://dl.doubtnut.com/l/_Evr7W9lvNrZA

10. Shown a conductor of length [ having a circular cross
section. The radius of cross section varies linearly form
a — b. The resistivity of the material is(p).Assuming that

b — a < < lfind the resistance of the conductor.

° Watch Video Solution

11. A copper wire of radius 0.Imm and resistance 1k(Q)is

connected across a power supply of 20 V.(a)How many


https://dl.doubtnut.com/l/_Evr7W9lvNrZA
https://dl.doubtnut.com/l/_4YKBa9DTJ7KT
https://dl.doubtnut.com/l/_f9PPwRc8gQXS

electrons are transferred per second between the supply
and the wire at one end?(b) Write down the current

density in the wire.

o Watch Video Solution

12. Calculate the electric field in a copper wire of cross-

2

sectional area2.0mm® carrying a current of 1A .The

resistivity of copper = 1.7 x 10~ %(Q)m.

° Watch Video Solution

13. A wire has a length of 2.0m and a resistance of 5.0({2)
Find the electric field existing inside the wire if it carries a

current of 10A.


https://dl.doubtnut.com/l/_f9PPwRc8gQXS
https://dl.doubtnut.com/l/_hiIkcpJeGdCo
https://dl.doubtnut.com/l/_iFPwvWoldhkQ

o Watch Video Solution

14. The resistances of an iron wire and a copper wire at
20°Care  3.9()and  4.1(Q)respectively. At what
temperature will the resistances be equal?Temperature
coefficient of resistivity for iron is 5.0 X 10 3K ~'and for
copper it is 4.0 x 107 %k~ '. Neglect any thermal

expansion.

° Watch Video Solution

15. The current in a conductor and the potential difference
across its ends are measured by an ammeter and a

voltmeter.The meters draw negligible current.The ammeter


https://dl.doubtnut.com/l/_iFPwvWoldhkQ
https://dl.doubtnut.com/l/_yh3FCCAJOPR9
https://dl.doubtnut.com/l/_ilCN2jjnCkvw

is accurate but the vlotmeter has a zero error(that is ,it
does not read zero when no potential difference is
applied).Calculate the zero error if the readings for two

different conditions are 1.75A, 14.4Vand 2.75a, 22 .4V.

o 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 145 V and the ammeter read 1.0A Find the emf


https://dl.doubtnut.com/l/_ilCN2jjnCkvw
https://dl.doubtnut.com/l/_WmkqFCsOfddw

and the internal resistance of the battery.

N\
—W
é I

VWV

o Watch Video Solution

17. The potential difference between the terminals of a
battery of emf 6.0V and internal resistancel({2)drops to
5.8 V when connected across an external resistor. Find the

resistance of the external resistor.

o Watch Video Solution



https://dl.doubtnut.com/l/_WmkqFCsOfddw
https://dl.doubtnut.com/l/_PwGjRmIGmRQ3

18. The potential difference between the terminals of a
6.0V battery is 7.2 V when it is being charged by a current

of 2.0A.What is the internal resistance of the battery?

o Watch Video Solution

19. The internal resistance of an accumulator battery of
emf 6V is 10(Q)when it is fully discharged,As the battery
gets charged up.its internal resistance decreases to 1({2)
The battery in its completely discharged state is connected
to a charger which maintains a constant potential
difference 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.


https://dl.doubtnut.com/l/_PwGjRmIGmRQ3
https://dl.doubtnut.com/l/_VERqzlEI9Nrk
https://dl.doubtnut.com/l/_3HXqBSZAbIzY

o Watch Video Solution

20. Find the value of ;—1in figure if where R = 1002
2

o Watch Video Solution

21. Consider N = njngyindentical cells, each of emf(¢) and
internal resistance r. Suppose n, cells are joined in series
to forn a line and n_(2) such are connected in parallel. The
combination drives a current in an external resistance R.(a)
find the current in the external resistance, (b) Assuming
that ni;and n (2) can be continuously varied, find the
relation between 'n (1) ,n (2) R and r for which the current

in R in maximum.

| = |


https://dl.doubtnut.com/l/_3HXqBSZAbIzY
https://dl.doubtnut.com/l/_ilVG3Ros1ltc
https://dl.doubtnut.com/l/_gKH0hqL3xEUm

l & Watch Video Solution ]

22. A battery of emf 100V and a resistor of resistance
10k(€2)are joined in series. This system is used as a source
to supply current to an external resistance R. If R is not
greater than 100(€2), the current through it is constant up
to two significant digits. Find its value, This is the basic

principle of a constant-current source.

° Watch Video Solution

23. If the reading of ammeter A;in figure is 2.4 A, what will

the ammeter Ay and Asread? Neglect the resistances of


https://dl.doubtnut.com/l/_gKH0hqL3xEUm
https://dl.doubtnut.com/l/_oquu4wQ5Pmnp
https://dl.doubtnut.com/l/_txpGpsNjol3P

the ammeter.

20Q Q
O

: 10Q

30 Q

o Watch Video Solution

24.The resistance of the rheostat shown in figure is 30({2).
Neglecting the meter resistancefind the minimum and

maximum currents through the ammeter as the rheostat is


https://dl.doubtnut.com/l/_txpGpsNjol3P
https://dl.doubtnut.com/l/_eSqqyYoV3BIS

varied.

L—AN— 30Q

° Watch Video Solution

25. Three bulbs,each having a resistance of 180(2)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

Jonly one bulb is switched on.

o Watch Video Solution



https://dl.doubtnut.com/l/_eSqqyYoV3BIS
https://dl.doubtnut.com/l/_1kyZc35OdmTr

26. Suppose you have three resistor  of
(20€2), (50€2) and (10092).what minimum and maximum

resistances can you obtain from these resistors?

o Watch Video Solution

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

filaments ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1kyZc35OdmTr
https://dl.doubtnut.com/l/_1P3RWo71PkMN
https://dl.doubtnut.com/l/_NA9h2ptQx1C3
https://dl.doubtnut.com/l/_VoUg95f58TJU

28. 100A exists in the 5k(Q) resistor, find the currents in

the other three resistors .what is the potential difference

between the points A and B?

20 kQ
A 5kO b VAYA Y
—— AN

N\ N\

10 kQ

100kQ B

° Watch Video Solution

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

When another resistor of value 102 is connected in

parallel ;the current through the battery is increased to

6A.Find the resistance of the first resistor.

° Watch Video Solution



https://dl.doubtnut.com/l/_VoUg95f58TJU
https://dl.doubtnut.com/l/_kvXNFjwhsBVY

30. Find the equivalent resistances of the network shown

in figurebetween the points a and b.

DY VRN VN EDY gV

L

o Watch Video Solution

31. A wire of resistance 15.0(€2)is bent to form a regular
hexagon ABCDEFAFind the equivalent resistance of the
loop between the points (a)A and B, (b)A and C and (c )A

and D.

o Watch Video Solution



https://dl.doubtnut.com/l/_v55IhYz7XJyu
https://dl.doubtnut.com/l/_oEo8nF9ulqjB

32. Consider the circuit shown in figure.Find the current
through thelO(Q)resistor when the switch S is (a)open

(b)closed .

100 20Q
— AN AN

»\

{

vl

° Watch Video Solution

33. Find the currents through the three resistors shown in

Figure


https://dl.doubtnut.com/l/_3YkP3cSruELv
https://dl.doubtnut.com/l/_VqVov0CzFaUr

4Q

4 Q0 6 Q

4V 2V

° 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 respectivelyFind the

currents through the three resistors.

— AANA————

10Q 200 b

~— AANA———— '
a C
L AANA———

30 Q


https://dl.doubtnut.com/l/_VqVov0CzFaUr
https://dl.doubtnut.com/l/_biBro49ZFsZU

o Watch Video Solution

35. Each of the resistors shown in figure has a resistances
of 10(Q2)and each of the batteries has an emf of 10V.Find
the currents through the resistors a and b in the two

circuits.

L LT

a
b
A%

(a) (b)

o Watch Video Solution

36. Find the potential difference V, — Vjin the circutis

shown in figure


https://dl.doubtnut.com/l/_biBro49ZFsZU
https://dl.doubtnut.com/l/_IAbYzt8NrVKz
https://dl.doubtnut.com/l/_gkXR6Ny8MK9i

o Watch Video Solution

37. In the circuit shown in figure ,
(€); =3V, (e)y =2V, (e)3 =1V and 7y =1y = 13 = 1(Q)
Find the potential difference between the points A and B

and the current through each branch.

=
— M\ }
N
2
= NVN— | :
)
I£3
AN |
7
3



https://dl.doubtnut.com/l/_gkXR6Ny8MK9i
https://dl.doubtnut.com/l/_S9WJNrZhz3JR

I o Watch Video Solution

38. Find the current through the 10(Q)resistor shown in

figure.
10 Q 3V
l___
—\\\, NNN—
3Q 6 Q
|
| 45V

o Watch Video Solution



https://dl.doubtnut.com/l/_S9WJNrZhz3JR
https://dl.doubtnut.com/l/_3Je3W3bWntxO

39. Find the current in the resistor shown in figure.

2V 2V 2V
ll 1 |
Il ] |
10 1Q 10
I "
i | IS
2V 2V 2V

o Watch Video Solution

40. What should be the value of R in figure of which the

current in it is zero?


https://dl.doubtnut.com/l/_VXsReZpLqZjZ
https://dl.doubtnut.com/l/_SR7SgxclWRaM

10Q 5Q

A VAYAY: e VA VA e
R
VAVAVA VAVAYA
10Q 5Q
[, n
A
sul! I\

° Watch Video Solution

41. Find the equivalent resistance of the circuit shown in

figure between the points a and b.Each resistor has a


https://dl.doubtnut.com/l/_SR7SgxclWRaM
https://dl.doubtnut.com/l/_24VlwO7PW8ov

resistances r.

(a) (b)

o Watch Video Solution

42. Find the current measured by the ammeter in the

circuit shown in figure

10 Q 10Q 10Q

W%%

50 Q 50 Q —j
AAYA VAVAYA VN —
10Q 10Q 10Q
I (R
| _/



https://dl.doubtnut.com/l/_24VlwO7PW8ov
https://dl.doubtnut.com/l/_bK6L8nZvMRj0

I o Watch Video Solution

43. Consider the circuit shown in figure.Find (a) the current
in the circuit, (b) the potential drop across the (5Q2)
resistor,(c )the potential drop across the 10(Q)resistor.

(d)Answer the parts (a),(b)and (c )with reference to figure.
10Q l 5Q ’ 10Q 5Q
/WW_:LV 6\'/_, m l_\ev \
(a) (b)

o Watch Video Solution

44. Twelve wire, each having equal resistance r, are joined

to form a cube as shown in figure.Find the equivalent


https://dl.doubtnut.com/l/_bK6L8nZvMRj0
https://dl.doubtnut.com/l/_CVaXBUcpfFsI
https://dl.doubtnut.com/l/_Zt2h5hiIy0zb

resistance between the diagonally opposite points a and f.

b

o Watch Video Solution

45, Find the equivalent resistances of the network shown

in figure between the point a and b.


https://dl.doubtnut.com/l/_Zt2h5hiIy0zb
https://dl.doubtnut.com/l/_6a88i9A8zWMg

o Watch Video Solution

46. An infinite ladder is constructed with 1(Q)and 2(2)
resistor as shown in figure.(a)Find the effective resistance
between the point A and B. (b) Find the current that

passes through the (2(2) resistor nearest to the battery.

A 1Q 10 10

2 T

GVT 20

B



https://dl.doubtnut.com/l/_6a88i9A8zWMg
https://dl.doubtnut.com/l/_8kFIMRZ0AqFH

o Watch Video Solution

47.The emf (¢)and the internal resistance r of the battery
shown in figure are 4.3V and 1.00hm respectively.The
external resistance R is 50ohm.The resistances of the
ammeter and voltmeter are 2.0ohm and 200o0hm

respectively.(a)Find the reading of the two meters.

,_ﬂm

R
@
Ve
®

° Watch Video Solution



https://dl.doubtnut.com/l/_8kFIMRZ0AqFH
https://dl.doubtnut.com/l/_R6aKAUsU0IwN

48. A voltmeter of resistances 400(Q)is used to measure
the potential difference across the 100(Q)resistor in the
circuit shown in figure.(a) What will be the reading of the
voltmeter ?(b) What was the potential difference across

100(£2)before the voltmeter was connected ?

84 V

||
L
100 O 200 O
AN ——

O

o Watch Video Solution

49. The voltmeter shown in figure reads 18V across the

50(Q)resistor. Find the resistance of the voltmeter.


https://dl.doubtnut.com/l/_BgstgvJtGAn6
https://dl.doubtnut.com/l/_ZBvd5MVXVKp4

30V|I

50 Q

24 Q)
L—

° Watch Video Solution

50. A voltmeter consists of a 25(2) coil connected in series
with a 575(Q)resistor. The coil takes 10mA for full scale
deflection.What maximum potential difference can be

measured on this voltmeter?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZBvd5MVXVKp4
https://dl.doubtnut.com/l/_j4KU55XpsGE5

51. An ammeter is to be constructed which can read
currents up to 2.0A. If the coil has a resistance of 25({2)and
takes TmA for full-scale deflection, what should be the

resistance of the shunt used?

o Watch Video Solution

52. A voltmeter coil has resistance 50.0({2)and a resistor of
1.15k(2)is connected in serieslt can read potential
differences upto 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 ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gPORb7ACkHsE
https://dl.doubtnut.com/l/_SfiGUoWVpqYO
https://dl.doubtnut.com/l/_NFDHKd13vaIB

53. The potentiometer wire AB shown in figure is 40 cm
long. Where should the free end of the galvanometer be

connected on AB so that the galvanometer may show zero

deflection?
80 12Q
—A\N\\/ AVAA Ve
A B

— e
S

° Watch Video Solution

54. The potentiometer wire AB shown in figure is 50cm

long.When AD=30cm, no deflection occurs in the


https://dl.doubtnut.com/l/_NFDHKd13vaIB
https://dl.doubtnut.com/l/_bxLtfRoujvlg

galvanmeter.Find R.

60 R
—AA ANN—
A D B

° 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 1(Q2)is joined to the point A as shown in
figure.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


https://dl.doubtnut.com/l/_bxLtfRoujvlg
https://dl.doubtnut.com/l/_L3nn6di5gOm6

the point C and D are connected by a wire, what will be the
current through it ? (d) If the 4V battery is replaced by 7.5V

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

6V] |
A J
Ai{ . B
D
I «/\/\f—fc
II
4V 10

o Watch Video Solution

56. Consider the potentiometer circuit arranged as in
figure. The potentiometer wire is 600cm long. At what

distance from the point A should the jockey touch the wire


https://dl.doubtnut.com/l/_L3nn6di5gOm6
https://dl.doubtnut.com/l/_b2lltqst3RLc

to get zero deflection in the galvanometer? b) If the jockey
touches the wire at a distance of 560cm from A, What will

be the current in the galvanometer?

SI r
|| AN
Al R=15r ~
P aaaCan

° Watch Video Solution



https://dl.doubtnut.com/l/_b2lltqst3RLc

57.Find the charge on the capacitor shown in figure

/
— VWV AN—
10Q 200
2V

o Watch Video Solution

58. (a) Find the current in the 20({2)resistor shown in
figure.(b)If a capacitor of capacitance 4(mu)F is joined

between the point A and B,what would be the electrostatic


https://dl.doubtnut.com/l/_HP11MDmDp6kk
https://dl.doubtnut.com/l/_PAvjvRX2MPiu

energy stored in it in steady state?

10 Q 10 Q

LAW%WV_T_

5VT 20Q Tsv

o Watch Video Solution

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 figure.


https://dl.doubtnut.com/l/_PAvjvRX2MPiu
https://dl.doubtnut.com/l/_QzFopVLFw86y

1ok, \ 2 HF
]| Al
—\VV\V NNN—
1Q | 2Q
|
Y
3Q 3Q
— AN VAN
——|
3pF 4 uF

° Watch Video Solution

60. find the potential difference between th point A and B

and between the point B and C of figure in steady state.


https://dl.doubtnut.com/l/_QzFopVLFw86y
https://dl.doubtnut.com/l/_IOBGjFHHKtRe
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o Watch Video Solution

61. A capacitance C, a resistance R and an emf (¢)are
connected in series at t=0.What is the maximum value of
(a) the potential difference across the resistor, (b) the
current in the circuit,(c )the potential difference across the
capacitor, (d) the energy stored in the capacitor ,e)the
power delivered by the battery and (f) the power converted

int heat.

.Y l


https://dl.doubtnut.com/l/_IOBGjFHHKtRe
https://dl.doubtnut.com/l/_ArXwPlaa5XoD

| ¥ VWvatch Video Solution J

62. A parallel-plate capacitor with plate are 20cm?and plate
separation 1.0mm is connected to a battery .The resistance
of the circuit is 10k((2).Find the time constant of the

circuit.

° Watch Video Solution

63. A capacitor of capacitance 10(u)F is connected to a
battery of emf 2V.t is found that it takes 50 ms for the
charge on the capacitor to bacome 12.6(u)C. find the

resistance of the circuit.

° Watch Video Solution



https://dl.doubtnut.com/l/_ArXwPlaa5XoD
https://dl.doubtnut.com/l/_jLYewfkSKS4p
https://dl.doubtnut.com/l/_RX12cM0cmAA8

64. A 20( ) Fcapacitor is joined to a battery of emf 6.0V
through a resistance of 100({2).find the charge on the

capacitor 2.0ms after the connections are made .

o Watch Video Solution

65. The plates of a capacitor of capacitance 10(u)F
charged to 60(u)Clare joined together by a wire of
resistance 10(2)at t=0.Find the charge 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_fvyYl9o5alsJ
https://dl.doubtnut.com/l/_IpqmY1hNm9S9

66. A capacitor of capacitance 8.0(u)F is connected to a
bettery of emf 6.0V through a resistance of 24(2).Find the
current in the circuit (a)just after the connections are
made and (b)one time constant after the connections are

made.

o Watch Video Solution

67. A parallel-plate capacitor of plate area 40cm?® and
separation between the plates 0.10mm is connected to a
battery of em 2.0V through a 16} resistor. Find the
electric field in the capacitor 10ns after the connections

are made.

° Watch Video Solution



https://dl.doubtnut.com/l/_VFObr7CjV2qD
https://dl.doubtnut.com/l/_0xdjZTIHvJ9X

68. A parallel-plalte capacitor has plate area 20cm? plate
separation 1.0mm and a dielectric slab of dielaectric
constant 5.0 filling up the space between the plates.This
capacitor is joined to a battery of emf 6.0V through a
100k(2)resistor.find the energy of the capacitor 8.9(u)s

after the connections are made.

° Watch Video Solution

69. A 100( ) F' capacitor is joined to a 24 V battery through
a 1.0M(Q) resistor.Plot qualitative graphs (a) between
current and time for the first 10 minutes and (b)between

charge and time for the same period .

° Watch Video Solution



https://dl.doubtnut.com/l/_0xdjZTIHvJ9X
https://dl.doubtnut.com/l/_kWAiOOAHk5qV
https://dl.doubtnut.com/l/_CmG1sIVKA2cg

70. How many time constants will elapse before the
current in a charging RC circuit drops to half of its initial

value?

o Watch Video Solution

71. How many time constants will elapse before the charge
on a capacitor falls to 0.1 % of its maximum value in a

discharging RC circuit.

o Watch Video Solution



https://dl.doubtnut.com/l/_CmG1sIVKA2cg
https://dl.doubtnut.com/l/_8rq1yW5s4byL
https://dl.doubtnut.com/l/_wF8iR9av24gZ

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 ?

o Watch Video 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 ?

° Watch Video Solution

74. A capacitor of capacitance C is connected to a battery

of emf (¢)at t=0 through a resistance R. Find the maximum


https://dl.doubtnut.com/l/_kUNEVkPzRgSv
https://dl.doubtnut.com/l/_xpFo7SkfkqrW
https://dl.doubtnut.com/l/_ICQuHd5rcPBg

rate at which energy is stored in the capacitor. When does

the rate has this maximum value?

o Watch Video Solution

75. A capacitor of capacitance 12(u)Fis connected to a
battery of emf 6.00V and internal resistance 1.00(f2)
through resistanceless leads. "2.0(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



https://dl.doubtnut.com/l/_ICQuHd5rcPBg
https://dl.doubtnut.com/l/_tLxnvyPoOBsy

76. A capacitance C charged to a potential difference 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 /Zsztand
also by finding the decrease in the energy stored in the

capacitor.

° Watch Video Solution

77. By evaluating ﬁszt,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.

o Watch Video Solution



https://dl.doubtnut.com/l/_O1b7LmHbDKGY
https://dl.doubtnut.com/l/_HykQhcr9ZYGr

78. A parallel-plate capacitor is filled with a delectric
meterial having resistivity(p)and dielectric constant K.The
capcitor is charged and disconnected from the charging
source. The capacitor is slowly discharged through the
dielectricShow 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.

o Watch Video Solution

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

the switch S is closed in Figure.


https://dl.doubtnut.com/l/_HykQhcr9ZYGr
https://dl.doubtnut.com/l/_uHpeqNnBYSSM
https://dl.doubtnut.com/l/_uCUcfqA2Lhqk

o Watch Video Solution

80. The switch S shown in figure is kept closed for a long

time and is then opened at ¢ = 0.Find the current in the

middle 10(Q2)resistor at t = 1.0ms.

/1
AVAVAY,
10 Q2 S
A
12V 10Q



https://dl.doubtnut.com/l/_uCUcfqA2Lhqk
https://dl.doubtnut.com/l/_5wGuxYBeIFrR

| ¥ VWvatch Video Solution J

81. A capacitor of capacitance 100(u) F' is connected across
a battery of emf6.0V through a resistance of 20k((2)for

4.0s after the battery is disconnecting?

o Watch Video Solution

82. Consider the situation shown in figure.The switch is

closed at £ = Owhen the capacitor Cias a function of time


https://dl.doubtnut.com/l/_5wGuxYBeIFrR
https://dl.doubtnut.com/l/_fEx7UgbYrfnW
https://dl.doubtnut.com/l/_6irj8ZUUmIEF

° Watch Video Solution

83. A capacitor of capacitance as C is given a charge Q. At
t = 0,it is connected to an ideal battery of emf (¢)through

a resistance R. Find the charge on the capacitor at time t.

o Watch Video Solution



https://dl.doubtnut.com/l/_6irj8ZUUmIEF
https://dl.doubtnut.com/l/_nFeOrwTCSqqL

84. A capacitor of capacitance as C is given a charge Q. At
t = 0,it is connected to an ideal battery of emf (¢)through

a resistance R. Find the charge on the capacitor at time t.

o Watch Video Solution



https://dl.doubtnut.com/l/_xOO5sTLBEYmx

