
PHYSICS

BOOKS - CBSE COMPLEMENTARY MATERIAL

PHYSICS (HINGLISH)

UNIT–III & UNIT–IV MAGNETIC EFFECTS OF

CURRENT AND MAGNETISM & E.M.I. AND

ALTERNATING CURRENT

Very Short Answer Questions 1 Mark

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1. (a) What happens if a bar magnet is cut into two

pieces (i) transverse to its length (ii) along its

length? 

(b) What happens if an iron bar magnet is melted?

Does it retain its magnetism? 

(c) A magnetised needle in a uniform magnetic �eld

experiences a torque but no net force. However, an

iron nail near a bar magnet experiences a force of

attration in addition to a torque, explain. 

(d) Must every magnetic �eld con�guration have a

north pole and a south pole? What about the �eld

due to a toroid? 

(e) Can you think of magnetic �eld con�guration

https://dl.doubtnut.com/l/_vv3fePjDTbHT


with three poles? 

(f) Two identical looking iron bars A and B are given,

one of which is de�nitely known to be magnetised.

How would one ascertain whether or not both are

magnetised? If only one is magnetised how does

one ascertain which one? Use nothing else but the

bars A and B.

Watch Video Solution

2. How are the �gure of merit and current sensitivity

of galvanometer related with each other ?

Watch Video Solution

https://dl.doubtnut.com/l/_vv3fePjDTbHT
https://dl.doubtnut.com/l/_OSvcd37f1giG


3. Show graphically the variation of magnetic �eld

due to a straight conductor of uniform cross-section

or radius ‘a’ and carrying steady currently as a

function of distance r (a > r) from the axis of the

conductor.

Watch Video Solution

4. The force per unit length between two parallel

long current carrying conductor is F. If the current in

each conductor is tripled, what would be the value

of the force per unit length between them?

Watch Video Solution

https://dl.doubtnut.com/l/_Otw0WCWcZTZa
https://dl.doubtnut.com/l/_re5WPMzgluBr


5. How does the angle of dip vary from equator to

poles?

Watch Video Solution

6. What is the e�ect on the current measuring range

of a galvanometer when it is shunted?

View Text Solution

https://dl.doubtnut.com/l/_re5WPMzgluBr
https://dl.doubtnut.com/l/_h1vSENesOe68
https://dl.doubtnut.com/l/_bxG5yYM7Z6Y2


7. An electric current �ows in a horizontal wire from

East to West. What will be the direction of magnetic

�eld due to current at a point (i) North of wire, (ii)

above the wire.

Watch Video Solution

8. Suggest a method to shield a certain region of

space from magnetic �elds.

View Text Solution

https://dl.doubtnut.com/l/_JUPooFeDrxLf
https://dl.doubtnut.com/l/_FyUWK7ZD2bbE


9. Why the core of a moving coil galvanometer is

made of soft iron?

View Text Solution

10. Where is the vertical component of earth's

magnetic �eld zero?

Watch Video Solution

11. What are the SI units of pole strength and

magnetic moment?

W t h Vid S l ti

https://dl.doubtnut.com/l/_hx9lTe2cm6cE
https://dl.doubtnut.com/l/_PnDRAdA1laEq
https://dl.doubtnut.com/l/_z01tnQQBHdl1


Watch Video Solution

12. If the magnetic �eld is parallel to the positive y-

axis and the charged particle is moving along the

positive x-axis (Fig.), which way would the Lorentz

force be for (a) an electron (negative charge), (b) a

proton (positive charge). 

https://dl.doubtnut.com/l/_z01tnQQBHdl1
https://dl.doubtnut.com/l/_CSeZ48VJX9nx


Watch Video Solution

13. If a toroid uses bismuth for its core , will the �eld

in the core be greater or less than when the core is

empty .

Watch Video Solution

14. An electron beam projected along + X-axis,

experience a force due to a magnetic �eld along the

+ Y-axis. What is the direction of the magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_CSeZ48VJX9nx
https://dl.doubtnut.com/l/_64EpQB4EBwn0
https://dl.doubtnut.com/l/_zRs1uf4s6dZS
https://dl.doubtnut.com/l/_FNflLXOZpj6W


15. What do you understand by �gure of merit ?

View Text Solution

16. What is the direction of magnetic dipole

moment?

Watch Video Solution

17. What is the angle of dip at a place where

horizontal and vertical components of earth's �eld

are equal?

Watch Video Solution

https://dl.doubtnut.com/l/_FNflLXOZpj6W
https://dl.doubtnut.com/l/_JsPG08aEk0Gw
https://dl.doubtnut.com/l/_XIXPeFM2Ge6P


Watch Video Solution

18. Does a charge Particle gain K.E. when passed

through magnetic �eld region? Justify.

Watch Video Solution

19. Sketch the magnetic �eld lines for a current

carrying circular loop.

Watch Video Solution

20. The core of a transformer is laminated to reduce

https://dl.doubtnut.com/l/_XIXPeFM2Ge6P
https://dl.doubtnut.com/l/_Yi4xRUrYk27X
https://dl.doubtnut.com/l/_75klj2ie6vaI
https://dl.doubtnut.com/l/_yoh4doEHwgdZ


Watch Video Solution

21. What is the direction of induced currents in

metal rings 1 and 2 seen from the top when current I

in the wire is increasing steadily 

View Text Solution

22. In which of the following cases will the mutual

inductance be (i) minimum (ii) maximum? 

https://dl.doubtnut.com/l/_yoh4doEHwgdZ
https://dl.doubtnut.com/l/_Z3UMZkGh0Yl7
https://dl.doubtnut.com/l/_tKNQ9W8037Lc


Watch Video Solution

23. In a series L–C–R circuit, voltages across inductor,

capacitor, and resistor are  respectively.

What is the phase di�erence between (i) 

(ii)  ?

View Text Solution

VL, VC and VR

VL and VR

VL and VC

https://dl.doubtnut.com/l/_tKNQ9W8037Lc
https://dl.doubtnut.com/l/_hQ8fnfP8Q0gC


24. Can we a transformer be used to step up or step

down a D.C. voltage? Explain.

Watch Video Solution

25. In an a.c. circuit, instantaneous voltage and current

are  ampere

respectively. What is the average power dissipated in

the circuit?

Watch Video Solution

V = 200 sin 300tvolt and i = 8 cos 300t

https://dl.doubtnut.com/l/_gqITBymyKIwz
https://dl.doubtnut.com/l/_jy5VFUaWC3sV


26. Sketch a graph that shows change in reactance

with frequency of a series LCR circuit.

View Text Solution

27. A coil A is connected to an A.C. ammeter and

another coil B to A source of alternaing e.m.f. How will

the reading of ammeter change if a copper plate is

https://dl.doubtnut.com/l/_zrPRWYlHulJT
https://dl.doubtnut.com/l/_Hej93SwuWSqc


introduced between the coils as shown. 

View Text Solution

28. In a circuit instantaneously voltage and current are

 ampere

respectively. Is the nature of circuit is capacitive or

inductive ?

V = 150 sin 314tvolt and i = 12 cos 314t

https://dl.doubtnut.com/l/_Hej93SwuWSqc
https://dl.doubtnut.com/l/_U0gZMg9mSJZu


Watch Video Solution

29. In a series LCR circuit, . What is the

value of power factor ?

Watch Video Solution

VL = VC ≠ VR

30. In an inductor L, current passed  and energy

stored in it is U. If the current is now reduced to ,

what will be the new energy stored in the inductor?

Watch Video Solution

I0

I0 /2

https://dl.doubtnut.com/l/_U0gZMg9mSJZu
https://dl.doubtnut.com/l/_SX4dJ9A1747m
https://dl.doubtnut.com/l/_AmjnP5GSIgah


31. A square loop a, b, c, d of a conducting wire has

been changed into a rectangular loop a′, b′, c′, d′ as

shown in �gure. What is the direction of induced

current in the loop? 

View Text Solution

https://dl.doubtnut.com/l/_YYnSh9YZW90m


32. Twelve wires of equal lengths are connected in the

form of a skeleton of a cube, which is moving with a

velocity  in the direction of magnetic �eld . Find

the emf in each arm of the cube. 

Watch Video Solution

→
V

→
B

https://dl.doubtnut.com/l/_KSnqMp1XLdgH


33. Current versus voltage (I – v) graphs for two

di�erent series L–C–R circuits have been shown in

adjoining diagram.  are resistances of the

two circuits. Which one is greater– ?  

Watch Video Solution

R1 and R2

R1orR2

34. Why do we prefer carbon brushes than copper in

an a.c. generator?

https://dl.doubtnut.com/l/_7ERJuOdhhjgl
https://dl.doubtnut.com/l/_Jtby8jmCDKYd


View Text Solution

35. What are the values of capacitive and inductive

reactance in a dc circuit?

Watch Video Solution

36. Give the direction of the induced current in a coil

mounted on an insulating stand when a bar magnet is

quickly moved along the axis of the coil from one side

https://dl.doubtnut.com/l/_Jtby8jmCDKYd
https://dl.doubtnut.com/l/_Ei3ZTtfrCjqw
https://dl.doubtnut.com/l/_RE87liQqxoaW


to the other as shown in �gure. 

Watch Video Solution

37. In �gure, the arm PQ is moved from 

with constant speed V. Consider the magnet �eld as

shown in �gure. Write 

(i) direction of induced current in rod 

x = 0tox = 2b

https://dl.doubtnut.com/l/_RE87liQqxoaW
https://dl.doubtnut.com/l/_tdHcMwnEoKCy


(ii) polarity induced across rod. 

Watch Video Solution

38. A wire moves with some speed perpendicular to a

magnetic �eld. Why is emf induced across the rod?

Watch Video Solution

https://dl.doubtnut.com/l/_tdHcMwnEoKCy
https://dl.doubtnut.com/l/_ahpGMvZxTbAB


39. Predict the polarity of the capacitor in the situation

described in the �gure below.

Watch Video Solution

40. De�ne RMS Value of Current.

View Text Solution

41. In given �gure three curves a, b and c shows

variation of resistance, (R) capacitive reactance (Xc)

https://dl.doubtnut.com/l/_ahpGMvZxTbAB
https://dl.doubtnut.com/l/_smZj0llqLDNq
https://dl.doubtnut.com/l/_C11jcKSoPYwK
https://dl.doubtnut.com/l/_d2ib0hXDg020


and inductive  reactance with frequency. Identify

the respective curves for these. 

Watch Video Solution

(XL)

42. A long straight wire with current i passes (without

touching) three square wire loops with edge lengths

https://dl.doubtnut.com/l/_d2ib0hXDg020
https://dl.doubtnut.com/l/_gIcMUyWpKBAu


2L, 1.5L and L. The loops are widely spaced (so as do

not a�ect one another). Loops 1 and 3 are symmetric

about the long wire. Rank the loops according to the

size of the current induced in them if current i is (a)

constant and (b) increasing. 

View Text Solution

43. In an L–C circuit, current is oscillating with

frequency  Hz. What is the frequency with

which magnetic energy is oscillating?

4 × 106

https://dl.doubtnut.com/l/_gIcMUyWpKBAu
https://dl.doubtnut.com/l/_xiRQf5QBooMY


View Text Solution

44. A current carrying wire (straight) passes inside a

triangular coil as shown in �gure. The current in the

wire is perpendicular to paper inwards. Find the

direction of induced current in the loop if current in

https://dl.doubtnut.com/l/_xiRQf5QBooMY
https://dl.doubtnut.com/l/_VifEGWOYOfnM


the wire is increasing with time. 

Watch Video Solution

45. Wire carrying a study current and rod AB are in the

same plane the rod move parallel to wire with velocity

https://dl.doubtnut.com/l/_VifEGWOYOfnM
https://dl.doubtnut.com/l/_7Rcnzw3i7i7z


v then which end of the rod is at higher potential. 

Watch Video Solution

https://dl.doubtnut.com/l/_7Rcnzw3i7i7z


46. The current i in an induction coil varies with time t

according to the graph 

  

Draw the graph of induced e.m.f. with time.

View Text Solution

47. Can a capacitor of suitable capacitance be used in

an AC circuit in place of the choke coil ?

h id l i

https://dl.doubtnut.com/l/_XN19F1vLJnpE
https://dl.doubtnut.com/l/_7LuAv4Ip5cAH


Watch Video Solution

48. In the given �gure, 

  

a cylinderical bar magnet is rotated about its axis. A

wire is connected from the axis and is made to touch

https://dl.doubtnut.com/l/_7LuAv4Ip5cAH
https://dl.doubtnut.com/l/_J8EtkOl9ep4K


Short Answer Questions 2 Marks

the cylinderical surface through a contact. Then,

current in the Ammeter is.....

Watch Video Solution

1. A galvanometer of resistance  gives full scale

de�ection for a current of 5mA. How can it be

converted into an ammeter of range 0 to 5A? Also

determine the net resistance of the ammeter.

Watch Video Solution

120Ω

https://dl.doubtnut.com/l/_J8EtkOl9ep4K
https://dl.doubtnut.com/l/_rmL6CiqLJk1T
https://dl.doubtnut.com/l/_NpKFJ8Ftic9E


2. A current loop is placed in a uniform magnetic �eld

in the following orientations (1) and (2). Calculate the

magnetic moment in each case. 

View Text Solution

3. A current of 10A �ows through a semicircular wire of

radius 2 cm as shown in �gure (a). What is direction

and magnitude of the magnetic �eld at the centre of

https://dl.doubtnut.com/l/_NpKFJ8Ftic9E
https://dl.doubtnut.com/l/_tOtljl2Y3hx1


semicircle? Would your answer change if the wire were

bent as shown in �gure (b) ? 

Watch Video Solution

4. A proton an an particle, moving with the same

velocity, enter a uniform magnetic �eld, acting normal

to the plane of their motion. The ratio of the radii of

the circular paths descirbed by the proton and -

particle is

Watch Video Solution

α −

α

https://dl.doubtnut.com/l/_tOtljl2Y3hx1
https://dl.doubtnut.com/l/_9Rq9EguDWrUs


5. Mention two properties of soft iron due to which it

is preferred for making electromagnet.

View Text Solution

6. A magnetic dipole of magnetic moment M is kept in

a magnetic �eld B. What is the minimum and maximum

potential energy? Also give the most stable position

and most unstable position of magnetic dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_9Rq9EguDWrUs
https://dl.doubtnut.com/l/_O0KUHrAhSrbX
https://dl.doubtnut.com/l/_jAcevK98oVmn
https://dl.doubtnut.com/l/_sEnoCU7UPNtv


7. (a) What happens if a bar magnet is cut into two

pieces : (i) transverse to its length. (ii) along its length?

Watch Video Solution

8. A steady current I �ows along an in�nitely long

straight wire with circular cross-section of radius R.

What will be the magnetic �eld outside and inside the

wire at a point r distance far from the axis of wire?

View Text Solution

https://dl.doubtnut.com/l/_sEnoCU7UPNtv
https://dl.doubtnut.com/l/_Nx4l8No9caGp


9. A circular coil of  turns and radius R carries a

current I. It is unwound and rewound to make another

square coil of side ‘a’ keeping number of turns and

current same. Calculate the ratio of magnetic moment

of the new coil and the original coil.

Watch Video Solution

n

10. A coil of N turns and radius R carries a current I. It

is unwound and rewound to make another coil of

radius , current remaining the same. Calculate the

ratio of magnetic moments of the new coil and the

original coil.

R/2

https://dl.doubtnut.com/l/_MLvnq2kSYy5X
https://dl.doubtnut.com/l/_WO5fJd6OurYQ


Watch Video Solution

11. At a place horizontal component of the earths

magnetic �eld is B and angle of dip at the place is 60°.

What is the value of horizontal component of the

earths magnetic �eld. 

(i) at Equator, (ii) at a place where dip angle is 30°

View Text Solution

12. A galvanometer coil has a resistance G. 1% of the

total current goes through the coil and rest through

https://dl.doubtnut.com/l/_WO5fJd6OurYQ
https://dl.doubtnut.com/l/_Lk0tSMrnAeJH
https://dl.doubtnut.com/l/_dsRkMVD5IVkv


the shunt. What is the resistance of the shunt in terms

of G?

Watch Video Solution

13. Prove that magnetic moment of a hydrogen atom in

its ground state is . Symbols have their usual

meaning.

Watch Video Solution

eh/4πm

14. Each of conductors shown in �gure carries 2A of

current into or out of page. Two paths are indicated

https://dl.doubtnut.com/l/_dsRkMVD5IVkv
https://dl.doubtnut.com/l/_2RTvZQoDhHXw
https://dl.doubtnut.com/l/_mp5ZtrsyMfQ3


for the line integral . What is the value of the

integral for the path (a) and (b). 

Watch Video Solution

∮→
B. →

dI

15. What is the radius of the path of an electron (mass

 kg and charge  moving at a

speed of  in a magnetic �eld of 

 perpendicular to it? What is its frequency?

Calculate its energy in .

9 × 10− 31 1.6 × 10− 19C)

3 × 107m/s

6 × 10− 4T

keV . (1eV = 1.6 × 10− 19J)

https://dl.doubtnut.com/l/_mp5ZtrsyMfQ3
https://dl.doubtnut.com/l/_99fNFf2QWyCg


Watch Video Solution

16. Why is it necessary for voltmeter to have a higher

resistance?

View Text Solution

17. A  ammeter cannot measure alternating current

because

Watch Video Solution

DC

https://dl.doubtnut.com/l/_99fNFf2QWyCg
https://dl.doubtnut.com/l/_1IZiTtJiW7dK
https://dl.doubtnut.com/l/_2tDMiTPdwoz9


18. De�ne the term: magnetic dipole moment of a

current loop. Write the expression for the magnetic

moment when an electron revolves at a speed v

around an orbit of radius r in hydrogen atom.

Watch Video Solution

19. An ac source of rms voltage V is put across a series

combination of an inductor L, capacitor C and a

resistor R. If  are the rms voltage

across L, C and R respectively then why is

 ? Write correct relation among 

.

VL, VC and VR

V ≠ VL + VC + VR

VL, VC and VR

https://dl.doubtnut.com/l/_XWGegLmfXcdJ
https://dl.doubtnut.com/l/_cL3AQYXfsBXr


View Text Solution

20. A bar magnet is falling with some acceleration ‘a’

along the vertical axis of a coil as shown in �g. What

will be the acceleration of the magnet (whether a > g

or a < g or a = g) if (a) coil ends are not connected to

each other? (b) coil ends are connected to each other? 

Watch Video Solution

https://dl.doubtnut.com/l/_cL3AQYXfsBXr
https://dl.doubtnut.com/l/_yewqfC2HmHgd


21. The series L–C–R circuit shown in �g. is in resonance

state. What is the voltage across the inductor? 

Watch Video Solution

22. The division marked on the scale of an a.c. ammeter

are not equally spaced. Why?

View Text Solution

https://dl.doubtnut.com/l/_vcB6ShVIOEpV
https://dl.doubtnut.com/l/_hRqOu9VjzpAC


23. Circuit shown here uses an air �lled parallel plate

capacitor. A mica sheet is now introduced between the

plates of capacitor. Explain with reason the e�ect on

brightness of the bulb B. 

View Text Solution

https://dl.doubtnut.com/l/_M85lsCbh1izr


24. In the �gure shown, coils P and Q are identical and

moving apart with same velocity V. Induced currents in

the coils are . Find .  

Watch Video Solution

I1 and I2 I1 /I2

25. An electron is passing through a �eld but no force

is acting on it. Under what conditions is it possible, if

https://dl.doubtnut.com/l/_YJcdH721ICk3
https://dl.doubtnut.com/l/_PYm1mhFPFh8M


the motion of the electron be in the (i) electric �eld (ii)

magnetic �eld?

Watch Video Solution

26. A 1.5 F capacitor is charged to 57V. The charging

battery is then disconnected, and a 12 mH coil is

connected in series with the capacitor so that LC

Oscillations occur. What is the maximum current in the

coil? Assume that the circuit has no resistance.

View Text Solution

μ

https://dl.doubtnut.com/l/_PYm1mhFPFh8M
https://dl.doubtnut.com/l/_hFCthpvPBUOv


27. The self inductance of the motor of an electric fan

is 10H. In order to impart maximum power at 50 Hz, it

should be connected to a capacitance of

Watch Video Solution

28. A galvanometer needs 50mV for full scale de�ection

of 50 Divisions. Find it voltage sensitivity. What must

be its resistance if its current sensitivity is 1 Div/A.

View Text Solution

https://dl.doubtnut.com/l/_TgR2LTSbuAfh
https://dl.doubtnut.com/l/_Iwv3pDW2sD6y


29. A light bulb and an open coil inductor are

connected to an ac source through a key as shown in

Fig. The switch is closed and after sometime, an iron

rod is inserted inot the interior of the inductor. The

glow of the ligth bulb (a) increases (b) decreases (c) is

unchanged as the iron is inserted. Give your answer

with reasosns. What will be your answer if ac source is

replaced by dc source ? 

https://dl.doubtnut.com/l/_4pMp3cPrPpTO


Watch Video Solution

30. Show that in the free oscillations of an LC circuit,

the sum of energies stored in the capacitor and and

the inductor is constant in time.

Watch Video Solution

31. Show that the potential di�erence across the LC

combination is zero at the resonating frequency in

series LCR circuit

View Text Solution

https://dl.doubtnut.com/l/_4pMp3cPrPpTO
https://dl.doubtnut.com/l/_NjxWT4bePBgJ
https://dl.doubtnut.com/l/_hL1NoenuKBzN


32. When a large amount of current is passing through

solenoid, it contract, explain why ?

View Text Solution

33. Answer the following questions : 

(a) In any a.c. circuit, is the applied instantaneous

voltage equal to the algebraic sum of the

instantaneous voltages acorss the series elements of

the circuit ? Is the same true for r.m.s. voltage? 

(b) A capacitor is used in the primary circuit of an

induction coil. 

(c ) An applied voltage signal consists of a

https://dl.doubtnut.com/l/_S6pjYpylgOv5
https://dl.doubtnut.com/l/_SFluprRkghiU


superposition of a d.c. voltage and an a.c. voltage of

high frequency. The circuit consists of an inductor and

a capacitor in series. Show that the d.c. signal will

appear across C and the a.c. signal will appear across L.

(d) A choke coil in series with a lamp is connected to a

d.c. line. The lamp is seen to shine brightly. Insertion of

an iron core in the choke causes no change in the

lamp's brightness. Predict the corresponding

observation if the connection is to an a.c. line. 

(e) Why is choke coil needed in use of �uorescent

tubes with ac mains ? Why can we not use an ordinary

resistor instead of choke coil?

Watch Video Solution

https://dl.doubtnut.com/l/_SFluprRkghiU
https://dl.doubtnut.com/l/_Gfnl617x8ueN


34. A bar magnet M is dropped so that is falls vertically

through the coil C. The graph obtained for voltage

produced across the coil Vs time is shown in �gure. 

  

(i) Explain the shape of the graph. 

(ii) Why is the negative peak longer than the positive

peak ?

View Text Solution

https://dl.doubtnut.com/l/_Gfnl617x8ueN


35. How does the mutual inductance of a pair of coils

change when 

(i) distance between the coils is increased and 

(ii) number of turns in the coils is increased?

Watch Video Solution

36. Two circular conductors are perpendicular to each

other as shown in �gure. If the current is changed in

conductor B, will a current be induced in the

https://dl.doubtnut.com/l/_cJzxHu3qzMXl
https://dl.doubtnut.com/l/_SBmBxVBWb9N2


conductor A, 

Watch Video Solution

37. What is a radial magnetic �eld? Why is it required

in a galvanometer ?

Vi T t S l ti

https://dl.doubtnut.com/l/_SBmBxVBWb9N2
https://dl.doubtnut.com/l/_Mvh9T04cJh67


View Text Solution

38. The hysterisis loop of material depends not only on

the nature of material but also on the history of its

magnetization cycles. Suggest a use of this property of

material.

View Text Solution

39. A wire in the form of a tightly would solenoid is

connected to a  source, and carries a current. If the

coil is stretched so that there are gaps between

successive elements of the spiral coil, then

DC

https://dl.doubtnut.com/l/_Mvh9T04cJh67
https://dl.doubtnut.com/l/_k0kQ5OSHKiTa
https://dl.doubtnut.com/l/_qo7qGzqzeo0d


Watch Video Solution

40. prove that the charge induced does not depend on

the rate of change of magnetic �ux.

Watch Video Solution

41. Consider a magnet surround by a wire with an on

of switch  (�gure) if the switch is thrown from the o�

position (open circuit) to the on position the (closed

/

S

https://dl.doubtnut.com/l/_qo7qGzqzeo0d
https://dl.doubtnut.com/l/_BX13uGk8UQe2
https://dl.doubtnut.com/l/_eZAynkVZBQ2q


Short Answers Questions 3 Marks

circuit). 

Watch Video Solution

https://dl.doubtnut.com/l/_eZAynkVZBQ2q
https://dl.doubtnut.com/l/_Df0fUmktI8v9


1. Derive an expression for the force between two long

parallel current carrying conductors. Use this

expression to de�ne SI unit of current.

Watch Video Solution

2. Distinguish between the magnetic properties of dia,

para and ferromagnetic substances in terms of (i)

susceptibility 

(ii) magnetic permeability and 

(iii) Coercivity. Give one example of each of these

materials. 

Draw the �eld lines due to an external magnetic �eld

https://dl.doubtnut.com/l/_Df0fUmktI8v9
https://dl.doubtnut.com/l/_Mc264rA1xdly


near a (i) diamagnetic 

(ii) paramagnetic substance.

Watch Video Solution

3. Name the elements or parameters of earth's

magnetic �eld.

Watch Video Solution

4. Describe the path of a charged particle moving in a

uniform magnetic �eld with initial velocity 

(i) parallel to (or along) the �eld. 

https://dl.doubtnut.com/l/_Mc264rA1xdly
https://dl.doubtnut.com/l/_G0HSxtNCF07t
https://dl.doubtnut.com/l/_eXk4DWL8Z54l


(ii) perpendicular to the �eld. 

(iii) at an arbitrary angle .

Watch Video Solution

θ(0∘ < θ < 90∘ )

5. Obtain an expression for the magnetic moment of

an electron moving with a speed ‘v’ in a circular orbit

of radius ‘r’. How does the magnetic moment change

when : 

(i) the frequency of revolution is doubled? 

(ii) the orbital radius is halved?

Watch Video Solution

https://dl.doubtnut.com/l/_eXk4DWL8Z54l
https://dl.doubtnut.com/l/_9ginDsUYOKYM
https://dl.doubtnut.com/l/_ReRJp0Uzq039


6. State Ampere's circuital law. Use this law to obtain

the expression for the magnetic �eld inside an air

cored toroid of average radius r having n-turns per

unit length and carrying a steady current I.

Watch Video Solution

7. (a)Using Ampere's circuitlal law,obtain the

expression for the magnetic �eld due to a long

solenoid at a point inside the solenoid on its axis. 

(b)In what respect is a toroid di�erent from a

solenoid?Draw and compare the pattern of the

magnetic �eld lines in the two cases. 

https://dl.doubtnut.com/l/_ReRJp0Uzq039
https://dl.doubtnut.com/l/_bVWClMVtGbbc


(c)How is the magnetic �eld inside a given solenoid

made strong?

Watch Video Solution

8. A magnetic dipole of moment M is placed in uniform

magnetic �eld B so that angle betweem direction of M

and B is ,the torque acting on the magnetic dipole is

Watch Video Solution

θ

9. A moving coil galvanometer has N number of turns

in a coil of e�ective area. A it carries a current I. The

https://dl.doubtnut.com/l/_bVWClMVtGbbc
https://dl.doubtnut.com/l/_BmAv7kApGHE0
https://dl.doubtnut.com/l/_WvsDqNwcTEaV


magnetic �eld B is radial. The torque acting on the coil

is

Watch Video Solution

10. One of the two identical conducting wires of length

L is bent in the form of a circular loop and the other

one into a circular coil of N identical turns. If the same

current passed in both, the ratio of the magnetic �eld

at the central of the loop  to that at the central

of the coil , i.e.  will be :

Watch Video Solution

(BL)

(BC)
BL

BC

https://dl.doubtnut.com/l/_WvsDqNwcTEaV
https://dl.doubtnut.com/l/_5SequuJA3PSw
https://dl.doubtnut.com/l/_Xs302X232uxN


11. Obtain an expression for the self inductance of a

straight solenoid of length l and radius r (l > > r).

Watch Video Solution

12. In a series L–C–R circuit  are the

inductive reactance, capacitive reactance and

resistance respectively at a certain frequency . If the

frequency of a.c. is doubled, what will be the values of

reactances and resistance of the circuit?

View Text Solution

XL, XC and R

f

https://dl.doubtnut.com/l/_Xs302X232uxN
https://dl.doubtnut.com/l/_poX67MDdxYBj


13. Name four applications of Eddy currents.

Watch Video Solution

14. (i) An a.c. Source of voltage  is

connected to a series combination of L,C and R . Use

the phasor diagram to obtain expression for

impedance of the circuit and phase angle between

voltage and current . Find the condition when current

will be phase with the voltage . What is the circuit in

this condition called ? 

(ii) In a series LR circuit  and power factor of

the circuit is . When capacitor which capacitance C

V = V0  sin  ωt

XL = R

P1

https://dl.doubtnut.com/l/_7kysgikt3a9R
https://dl.doubtnut.com/l/_2hKFQ6swi3eX


such that  is put in series , the power factor

becomes  .Calculate   

Watch Video Solution

XL = XC

P2 P1 /P2

15. A voltage,  is applied across an

inductor L. Obtain an expression for the current.

Watch Video Solution

E = E0 sinωt

https://dl.doubtnut.com/l/_2hKFQ6swi3eX
https://dl.doubtnut.com/l/_H15xxz3Wb0XP


16. The energy stored in an inductor of self-inductance

L henry carrying a current of I ampere is

Watch Video Solution

17. A conducting rod held horizontally along East-West

direction is dropped from rest at certain height near

Earth’s surface. Why should there be an induced e.m.f.

across the ends of the rod? Draw a graph showing the

variation of e.m.f. as a function of time from the

instant it begins to fall.

View Text Solution

https://dl.doubtnut.com/l/_H3ht0FiOTuGn
https://dl.doubtnut.com/l/_eM3dbAVCU0VE


18. In an LC circuit, resistance of the circuit is

negligible. If time period of oscillation is T then : 

(i) at what time is the energy stored completely

electrical

View Text Solution

19. In an LC circuit, resistance of the circuit is

negligible. If time period of oscillation is T then : 

(ii) at what time is the energy stored completely

magnetic

View Text Solution

https://dl.doubtnut.com/l/_0IyWEDeymEtj
https://dl.doubtnut.com/l/_8QLMYhmfvI9f


20. In an LC circuit, resistance of the circuit is

negligible. If time period of oscillation is T then : 

(iii) at what time is the total energy shared equally

between the inductor and capacitor.

View Text Solution

21. An alternating voltage of frequency  is applied

across a series  circuit.Le  be the resonance

frequency for the circuit.Will the current in the circuit

lag, lead or remain in phase with the applied voltage

when (i) ,(ii)  ? Explain your answer in each

case.

f

LCR fr

f > fr f < fr

https://dl.doubtnut.com/l/_80V1bOtzLVJ3
https://dl.doubtnut.com/l/_Wl6W3cYyh7RG


Watch Video Solution

22. Fig. show three alternating circuits with equal

currents. If frequency of alt. e.m.f be increased, what

will be the e�ect on currents in the three cases?

Explain. 

  

Watch Video Solution

https://dl.doubtnut.com/l/_Wl6W3cYyh7RG
https://dl.doubtnut.com/l/_pQyBCIIaC3wS
https://dl.doubtnut.com/l/_9ZunT3HqJmxB


23. Study the circuit (a) and (b) shown in Fig. and

answer the following questions. 

(a) Under which conditions would the rms currents in

the two circuits be the same ? 

Can the rms curent in circuit (b) be larger than that in

(a) ? 

https://dl.doubtnut.com/l/_9ZunT3HqJmxB


  

Watch Video Solution

https://dl.doubtnut.com/l/_9ZunT3HqJmxB


24. Can the instantaneous power output of an ac

source ever be negative ? Can the average power

output be negative ?

Watch Video Solution

25. A device ‘X’ is connected to an AC source. The

variation of voltage, current and power in one

complete cycle is shown in �g. 

https://dl.doubtnut.com/l/_QL7JhtWKL4tk
https://dl.doubtnut.com/l/_rkZTER84IPds


  

(a) Which curves shows power consumption over a full

cycle?

View Text Solution

26. A device ‘X’ is connected to an AC source. The

variation of voltage, current and power in one

complete cycle is shown in �g. 

https://dl.doubtnut.com/l/_rkZTER84IPds
https://dl.doubtnut.com/l/_GdG15DRhGcGw


  

(b) What is the average power consumption over a

cycle?

View Text Solution

27. A device ‘X’ is connected to an AC source. The

variation of voltage, current and power in one

complete cycle is shown in �g. 

https://dl.doubtnut.com/l/_GdG15DRhGcGw
https://dl.doubtnut.com/l/_CT75UJDb3kL3


Long Answer Questions 5 Marks

  

(c) Identify the device X if curve B shows voltage.

View Text Solution

1. Draw a neat and labelled diagram of a cyclotron.

State the underlying principle and explain how a

positively charged particle gets accelerated in this

https://dl.doubtnut.com/l/_CT75UJDb3kL3
https://dl.doubtnut.com/l/_fJUWmdl9SUCU


machine. Show mathematically that the cyclotron

frequency does not depend upon the speed of the

particle.

Watch Video Solution

2. Draw a labelled diagram of AC generator. Derive the

expression for the instantaneous value of the emf

induced in the coil.

Watch Video Solution

https://dl.doubtnut.com/l/_fJUWmdl9SUCU
https://dl.doubtnut.com/l/_rYfo6O5EbFXe


3. Describe the construction and working of a

transformer with a neat labelled diagram

Watch Video Solution

4. An L–C circuit contains inductor of inductance L and

capacitor of capacitance C with an initial charge . The

resistance of the circuit is negligible. Let the instant

the circuit is closed be t = 0. 

(i) What is the total energy stored initially?

Watch Video Solution

q0

https://dl.doubtnut.com/l/_S50w2lQlAE5t
https://dl.doubtnut.com/l/_JlJrnHKr3v4q


Numericals

5. An L–C circuit contains inductor of inductance L and

capacitor of capacitance C with an initial charge . The

resistance of the circuit is negligible. Let the instant

the circuit is closed be t = 0. 

(i) What is the total energy stored initially?

Watch Video Solution

q0

1. An electron travels on a circular path of radius 10 m

in a magnetic �eld of  T. Calculate the speed2 × 10– 3

https://dl.doubtnut.com/l/_CoWMNYVlQ5O7
https://dl.doubtnut.com/l/_7y2uT4xjPxUF


of electron. What is the potential di�erence through

which it must be accelerated to acquire this speed?

Watch Video Solution

2. A charge particle of mass m and charge q entered

into magnetic �eld B normally after accelerating by

potential di�erence V. Calculate radius of its circular

path.

Watch Video Solution

https://dl.doubtnut.com/l/_7y2uT4xjPxUF
https://dl.doubtnut.com/l/_TWiYs2lGmuFe


3. Calculate the magnetic �eld due to a circular coil of

500 turns and of mean diameter 0.1m, carrying a

current of 14A (i) at a point on the axis distance 0.12 m

from the centre of the coil (ii) at the centre of the coil.

Watch Video Solution

4. An electron of kinetic energy 10 keV moves

perpendicular to the direction of a uniform magnetic

�eld of 0.8 milli tesla. Calculate the time period of

rotation of the electron in the magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_FI3HHSx14D4j
https://dl.doubtnut.com/l/_k4WWkDhI5aQD


5. If the current sensitivity of a moving coil

galvanometer is increased by 20% and its resistance

also increased by 50% then how will the voltage

sensitivity of the galvanometer be a�ected?

View Text Solution

6. A uniform wire is bent into one turn circular loop

and same wire is again bent in two circular loop. For

the same current passed in both the cases compare

the magnetic �eld induction at their centres.

Watch Video Solution

https://dl.doubtnut.com/l/_MbMYiJTurbqK
https://dl.doubtnut.com/l/_oPUgmOosuCSx


7. A horizontal electrical power line carries a current of

90A from east to west direction. What is the

magnitude and direction of magnetic �eld produced

by the power line at a point 1.5 m below it?

View Text Solution

8. A galvanometer with a coil of resistance  shows

full scale de�ection for a potential di�erence 25mV.

What should be the value of resistance to convert the

galvanometer into a voltmeter of range 0V to 5V. How

should it be converted?

View Text Solution

90Ω

https://dl.doubtnut.com/l/_b8MAtO0TI6SX
https://dl.doubtnut.com/l/_iMUPi5zV9HdF


9. Two identical circular loops P and Q carrying equal

currents are placed such that their geometrical axis

are perpendicular to each other as shown in �gure.

And the direction of current appear’s anticlockwise as

seen from point O which is equidistant from loop P

and Q. Find the magnitude and direction of the net

magnetic �eld produced at the p oint O. 

https://dl.doubtnut.com/l/_iMUPi5zV9HdF
https://dl.doubtnut.com/l/_DynJIjC60fFc


  

.

Watch Video Solution

tan θ = = 1, θ = π/4
B2

B1

10. A cyclotron’s oscillator frequency is 10 MHz. What

should be the operating magnetic �eld for

accelerating protons, if the radius of its dees is 60 cm ?

https://dl.doubtnut.com/l/_DynJIjC60fFc
https://dl.doubtnut.com/l/_Tm3eg0PlfrCH


What is the kinetic energy of the proton beam

produced by the accelerator? Given

 kg. Express your

answer in units of MeV .

View Text Solution

e = 1.6 × 10– 19C, m = 1.67 × 10– 27

[1MeV = 1.6 × 10– 13J]

11. The coil of a galvanometer is 0.02 × 0.08 m2. It

consists of 200 turns of �ne wire and is in a magnetic

�eld of 0.2 tesla. The restoring torque constant of the

suspension �bre is  Nm per degree. Assuming the

magnetic �eld to be radial. 

(i) What is the maximum current that can be measured

by the galvanometer, if the scale can accommodate

10– 6

https://dl.doubtnut.com/l/_Tm3eg0PlfrCH
https://dl.doubtnut.com/l/_e5IYbiPVBkhH


 de�ection?  

(ii) What is the smallest, current that can be detected

if the minimum observable de�ection is ?

View Text Solution

30∘

0.1∘

12. A voltmeter reads 5V at full scale de�ection and is

graded according to its resistance per volt at full scale

de�ection as . How will you convert it into a

voltmeter that reads 20V at full scale de�ection? Will it

still be graded as ? Will you prefer this

voltmeter to one that is graded as ?

View Text Solution

5000ΩV – 1

5000ΩV – 1

2000ΩV – 1

https://dl.doubtnut.com/l/_e5IYbiPVBkhH
https://dl.doubtnut.com/l/_ljc8ZVqZSM5y


13. A short bar magnet placed with its axis at 30° with

an external �eld 1000G experiences a torque of 0.02

Nm. (i) What is the magnetic moment of the magnet.

(ii) What is the work done in turning it from its most

stable equilibrium to most unstable equilibrium

position?

View Text Solution

14. What is the magnitude of the equatorial and axial

�elds due to a bar magnet of length 4 cm at a distance

of 40 cm from its mid point? The magnetic moment of

the bar magnet is a 0.5Am2

https://dl.doubtnut.com/l/_SgcFN1Z8gJ22
https://dl.doubtnut.com/l/_WqoJsRDvEO7o


View Text Solution

15. What is the magnitude of magnetic force per unit

length on a wire carrying a current of 8A and making

an angle of 30° with the direction of a uniform

magnetic �eld of 0.15T?

Watch Video Solution

16. Two moving coil metres  have the

following particular

M1 and M2

R1 = 10Ω, N1 = 30, A1 = 3.6 × 10− 3m2, B1 = 0.25T ,

R2 = 14Ω, N2 = 42, A2 = 1.8 × 10− 3m2, B2 = 0.50T

https://dl.doubtnut.com/l/_WqoJsRDvEO7o
https://dl.doubtnut.com/l/_H16lVq5PBeJ5
https://dl.doubtnut.com/l/_qVQAZuNv07Ug


The spring constants are identical for the two metres.

What is the ratio of current sensitivity and voltage

sensitivity of 

Watch Video Solution

M2  toM1 ?

17. Figure shows a small magnetised needle P placed at

a point O. The arrow shows the direction of magnetic

moment. The other arrows show di�erent positions

(and orientations of the magnetic moment) of another

identical magnetised needle Q. 

https://dl.doubtnut.com/l/_qVQAZuNv07Ug
https://dl.doubtnut.com/l/_p1q47xJb9s50


  

(a) In which con�guration is the system not in

equilibrium? 

(b) In which con�guration is the system in (i) stable

and (ii) unstable equilibrium? 

(c) Which con�guration corresponds to the lowest

potential energy among all the con�gurations shown?

https://dl.doubtnut.com/l/_p1q47xJb9s50


Watch Video Solution

18. Figure shows a small magnetised needle P placed at

a point O. The arrow shows the direction of magnetic

moment. The other arrows show di�erent positions

(and orientations of the magnetic moment) of another

identical magnetised needle Q. 

https://dl.doubtnut.com/l/_p1q47xJb9s50
https://dl.doubtnut.com/l/_XL7QIa3M2G5R


  

(a) In which con�guration is the system not in

equilibrium? 

(b) In which con�guration is the system in (i) stable

and (ii) unstable equilibrium? 

(c) Which con�guration corresponds to the lowest

potential energy among all the con�gurations shown?

https://dl.doubtnut.com/l/_XL7QIa3M2G5R


Watch Video Solution

19. Figure shows a small magnetised needle P placed at

a point O. The arrow shows the direction of magnetic

moment. The other arrows show di�erent positions

(and orientations of the magnetic moment) of another

identical magnetised needle Q. 

https://dl.doubtnut.com/l/_XL7QIa3M2G5R
https://dl.doubtnut.com/l/_RhzVrvWLO7Ab


  

(a) In which con�guration is the system not in

equilibrium? 

(b) In which con�guration is the system in (i) stable

and (ii) unstable equilibrium? 

(c) Which con�guration corresponds to the lowest

potential energy among all the con�gurations shown?

https://dl.doubtnut.com/l/_RhzVrvWLO7Ab


Watch Video Solution

20. In the circuit, the current is to be measured. What

is the value of the current if the ammeter shown : 

  

(a) is a galvanometer with a resistance ,

Watch Video Solution

RG = 60Ω

https://dl.doubtnut.com/l/_RhzVrvWLO7Ab
https://dl.doubtnut.com/l/_Vh4GUH8D1gEl


21. In the circuit shown in �gure, the current is to

measured. What is the value of the current if the

ammeter shown (i) is a galvanometer with a resistance

. (ii) is a galvanometer described in (i)

but converted to an ammeter by a shunt resistance

, (iii) is an ideal ammeter with zero

resistance? 

Watch Video Solution

RG = 60 ⋅ 00Ω

rs = 0 ⋅ 02Ω

https://dl.doubtnut.com/l/_vml1EJGTg1Lr


22. In the circuit, the current is to be measured. What

is the value of the current if the ammeter shown : 

  

(c) is an ideal ammeter with zero resistance?

Watch Video Solution

23. An element  (where ) is

placed at the origin and carries a large current

d
→
l = dxî dx = 1cm

https://dl.doubtnut.com/l/_vml1EJGTg1Lr
https://dl.doubtnut.com/l/_ldhL1D72zZIP
https://dl.doubtnut.com/l/_ZjiokObc3Xwr


. What is the magnetic �eld on the Y-axis at a

distance of ?

Watch Video Solution

i = 10A

0.5m

24. A straight wire of mass 200 g and length 1.5 m

carries a current of 2 A. It is suspended in mid-air by a

uniform horizontal magnetic �eld B. What is the

magnitude of the magnetic �eld? 

https://dl.doubtnut.com/l/_ZjiokObc3Xwr
https://dl.doubtnut.com/l/_u6Neo95ng7N3


Watch Video Solution

25. A rectangular loop of sides 25 cm and 10 cm

carrying current of 15A is placed with its longer side

parallel to a long straight conductor 2.0 cm apart

carrying a current of 25A. What is the new force on the

loop ?

View Text Solution

26. In a chamber, a uniform magnetic �eld of

 is maintained. An electron is

shot into the �eld with a speed of 

6 ⋅ 5G(1G = 10− 4T)

4 ⋅ 8 × 106ms− 1

https://dl.doubtnut.com/l/_u6Neo95ng7N3
https://dl.doubtnut.com/l/_V3Uy3CYun6V4
https://dl.doubtnut.com/l/_jFNbFzEO0VeE


normal to the �eld. (i) Explain why the path of the

electron is a circle. Determine the radius of the circular

orbit. .

Watch Video Solution

(e = 1 ⋅ 6 × 10− 19C, me = 9 ⋅ 1 × 10− 31kg)

27. In a chamber, a uniform magnetic �eld of

 is maintained. An electron is

shot into the �eld with a speed of 

normal to the �eld. (i) Explain why the path of the

electron is a circle. Determine the radius of the circular

orbit. .

Watch Video Solution

6 ⋅ 5G(1G = 10− 4T)

4 ⋅ 8 × 106ms− 1

(e = 1 ⋅ 6 × 10− 19C, me = 9 ⋅ 1 × 10− 31kg)

https://dl.doubtnut.com/l/_jFNbFzEO0VeE
https://dl.doubtnut.com/l/_FYIocTkDV26p


28. The horizontal and veritical components of eaths's

�eld at a place ar 0.22 gauss of 0.38 gauss, respectively.

Calculate the angle of dip and resultant intensity of

earth's �eld.

Watch Video Solution

29. Following �gure shows the path of an electron that

passes through two regions containing uniform

magnetic �elds of magnitudes  and  . It's path inB1 B2

https://dl.doubtnut.com/l/_md8aQd9Lfn7a
https://dl.doubtnut.com/l/_A9ZZtffYSWnk


each region is a half circle, choose the correct option 

Watch Video Solution

30. In a series C–R circuit, applied voltage is

 volt. What is the (i) The peak voltage

(ii) Average voltage over half cycle ?

View Text Solution

V = 110 sin 314t

https://dl.doubtnut.com/l/_A9ZZtffYSWnk
https://dl.doubtnut.com/l/_ZnGLVSryrlQ6


31. Magnetic �ux linked with each turn of a 25 turns

coil is 6 milliweber. The �ux is reduced to 1 mWb in

0.5s. Find induced emf in the coil.

Watch Video Solution

32. The current through an inductive circuit of

inductance 4mH is i = 12 cos 300t ampere. Calculate : 

(i) Reactance of the circuit.

View Text Solution

https://dl.doubtnut.com/l/_9fJhxCuAI36A
https://dl.doubtnut.com/l/_q1tOP7F4gxEY


33. The current through an inductive circuit of

inductance 4mH is i = 12 cos 300t ampere. Calculate : 

(ii) Peak voltage across the inductor.

View Text Solution

34. A power transmission line feeds input power at

2400 V to a step down transformer with its primary

windings having 4000 turns. What should be the

number of turns in the secondary windings in order to

get output power at 240 V?

Watch Video Solution

https://dl.doubtnut.com/l/_BBCxnknwogCQ
https://dl.doubtnut.com/l/_Xai1kSPsRGL6


35. The magnetic �ux linked with a closed circuit of

resistance  varies with time according to the

expression  where  is in milliweber

and t in second. Calculate the value of induce current

at s.

Watch Video Solution

8Ω

ϕ = (5t2– 4t + 2) ϕ

t = 15

36. A capacitor, a resistor and 4 H inductor are

connected in series to an a.c. source of 50 Hz. Calculate

capacitance of capacitor if the current is in phase with

voltage.

View Text Solution

https://dl.doubtnut.com/l/_vn14yrhWRCJj
https://dl.doubtnut.com/l/_Wcv7gw8g1kKO


37. A series C–R circuit consists of a capacitance 16 mF

and resistance . If the input a.c. voltage is (200 V, 50

Hz), Calculate (i) voltage across capacitor and resistor.

(ii) Phase by which voltage lags/leads current.

View Text Solution

8Ω

38. A rectangular conducting loop of length l and

breadth b enters a uniform magnetic �eld B as shown

below. 

https://dl.doubtnut.com/l/_Wcv7gw8g1kKO
https://dl.doubtnut.com/l/_yYgwunlVmL4o
https://dl.doubtnut.com/l/_H7q4wv7m4joy


  

The loop is moving at constant speed v and at t = 0 it

just enters the �eld B. Sketch the following graphs for

the time interval t = 0 to .  

(i) Magnetic �ux versus time

View Text Solution

t =
3I

v

39. A rectangular conducting loop of length l and

breadth b enters a uniform magnetic �eld B as shown

below. 

https://dl.doubtnut.com/l/_H7q4wv7m4joy
https://dl.doubtnut.com/l/_ekEuPtQkEYWF


  

The loop is moving at constant speed v and at t = 0 it

just enters the �eld B. Sketch the following graphs for

the time interval t = 0 to .  

(ii) Induced emf versus times

View Text Solution

t =
3l

v

40. A rectangular conducting loop of length l and

breadth b enters a uniform magnetic �eld B as shown

below. 

https://dl.doubtnut.com/l/_ekEuPtQkEYWF
https://dl.doubtnut.com/l/_AdDjph9ZVh0H


  

The loop is moving at constant speed v and at t = 0 it

just enters the �eld B. Sketch the following graphs for

the time interval t = 0 to .  

(iii) Power versus time 

Resistance of the loop is R.

Watch Video Solution

t =
3l

v

41. A charged 8mF capacitor having charge 5mC is

connected to a 5mH inductor. What is : 

https://dl.doubtnut.com/l/_AdDjph9ZVh0H
https://dl.doubtnut.com/l/_2pmwaHlBhIGL


(i) the frequency of current oscillations?

View Text Solution

42. A charged 8mF capacitor having charge 5mC is

connected to a 5mH inductor. What is : 

(ii) the frequency of electrical energy oscillations in the

capacitor?

View Text Solution

43. A charged 8mF capacitor having charge 5mC is

connected to a 5mH inductor. What is : 

https://dl.doubtnut.com/l/_2pmwaHlBhIGL
https://dl.doubtnut.com/l/_Ufi4zGmmdHcE
https://dl.doubtnut.com/l/_m1FvvE5r7FJw


(iii) the maximum current in the inductor?

View Text Solution

44. A charged 8mF capacitor having charge 5mC is

connected to a 5mH inductor. What is : 

iv) the magnetic energy in the inductor at the instant

when charge on capacitor is 4mC?

View Text Solution

45. A  resistor and 0.1H inductor are connected in

series to a 200V, 50Hz ac source. Calculate 

31.4Ω

https://dl.doubtnut.com/l/_m1FvvE5r7FJw
https://dl.doubtnut.com/l/_BmDbQRDuWltu
https://dl.doubtnut.com/l/_9NjnqzkbJivP


(i) the current in the circuit

Watch Video Solution

46. A  resistor and 0.1H inductor are connected in

series to a 200V, 50Hz ac source. Calculate 

(ii) the voltage (rms) across the inductor and the

resistor.

Watch Video Solution

31.4Ω

47. A  resistor and 0.1H inductor are connected in

series to a 200V, 50Hz ac source. Calculate 

31.4Ω

https://dl.doubtnut.com/l/_9NjnqzkbJivP
https://dl.doubtnut.com/l/_Li5IePa3nGyC
https://dl.doubtnut.com/l/_x9EdfAy9XLec


(iii) is the algebraic sum of voltages across inductor

and resistor more than the source voltage ? If yes,

resolve the paradox.

View Text Solution

48. A squre loop of side a= 12 cm with its sides parallel

to x, and y-axis is moved with velocity, V=8 cm/s in the

positive x direction in a magnetic �eld along the

positive z-direction. The �eld is neither uniform in

space nor constant in time. It has a gradient

 along the x-direction, and

it is changing in time at the rate  in

the loop if its resistance is R . Find the current .

∂B/ ∂x = − 10− 3T /cm

∂B/ ∂ t = 7T /sec

= 4.5Ω

https://dl.doubtnut.com/l/_x9EdfAy9XLec
https://dl.doubtnut.com/l/_LbzGodcvEfIN


Watch Video Solution

49. A square loop of side  with its sides parallel to

 and - axes is moved with a velocity  along

positive -direction in an environment containing

magnetic �eld along  z-direction. The �eld has a

gradient of  along  x-direction

(increasing along  x-axis) and also decreases with

time at the rate of . The emf induced in

the loop is

Watch Video Solution

12cm

x y 8cm/s

x

+ve

10− 3tesla/em −ve

−ve

10− 3tesla/s

https://dl.doubtnut.com/l/_LbzGodcvEfIN
https://dl.doubtnut.com/l/_baZzSnJLiZyU


50. Figure shows a wire ab of length l which can slide

on a U-shaped rail of negligible resistance. The

resistance of the wire is R. The wire is pulled to the

right with a constant speed v. Draw an equivalent

circuit diagram representing the induced emf by a

battery. Find the current in the wire. 

Watch Video Solution

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


51. A loop made of straight edegs has six corners at

and . Where  is in meter. A magnetic �eld 

 is present in the region. The �ux

passing through the loop  (in that order)

is

Watch Video Solution

A(0, 0, 0), B(L, O, 0)C(L, L, 0), D(0, L, 0)E(0, L, L)

F (0, 0, L) L

B = B0( î + k̂)T

ABCDEFA

52. A coil of 0.01 henry inductance and 1 ohm

resistance is connected to 200 volt, 50 Hz ac supply.

Find the impedance of the circuit and time lag

between max. alternating voltage and current.

https://dl.doubtnut.com/l/_9Ab82clsohHM
https://dl.doubtnut.com/l/_xs7o08wxigLK


Watch Video Solution

53. An electrical device draws 2 kW power form AC

mains [voltage 223 V (rms) ]. The

current di�ers (lags) in phase by  as

compared to voltage. Find (i) R, (ii) , and (iii) 

. Another device has twice the values for R,  and 

. How are the answers a�ected ?

Watch Video Solution

= √50, 000V

ϕ(tan = )
−3

4

XC − XL

IM XC

XL

54. In a LCR circuit, the plot of  versus ω is shown

in �gure. Find the bandwith ? 

Imax

https://dl.doubtnut.com/l/_xs7o08wxigLK
https://dl.doubtnut.com/l/_CghtaA7f8EYW
https://dl.doubtnut.com/l/_NBFkrSV4fEwv


View Text Solution

55. An inductor of unknown value, a capacitor of

 and a resistor of 10 ohm are conneted in series

to a 200 V, 50 Hz a.c. source It is found that power

factor of the circuit is unity. Calculate inductance of

the inductor and current amplitude.

100μF

https://dl.doubtnut.com/l/_NBFkrSV4fEwv
https://dl.doubtnut.com/l/_iAMQb1KKREBl


Watch Video Solution

56. A 100 turn coil of area  rotates at half a

revolution per second. It is placed in a magnetic �eld

of 0.01 T perpendicular to the axis of rotation of the

coil. Calculate the maximum voltage generated in the

coil.

Watch Video Solution

0.1m2

57. The magnetic �ux linked with a large circular coil of

radius R is  Wb, when current of 0.5A �ows

through a small neighbouring coil of radius r. Calculate

0.5 × 10− 3

https://dl.doubtnut.com/l/_iAMQb1KKREBl
https://dl.doubtnut.com/l/_kGrb3pvk5jMb
https://dl.doubtnut.com/l/_sihzbxGPy9vP


the coe�cient of mutual inductance for the given pair

of coils. 

If the current through the small coil suddenly falls to

zero, what would be the e�ect in the larger coil.

View Text Solution

https://dl.doubtnut.com/l/_sihzbxGPy9vP

