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loving Charges
nd Magnetism

Bich its mugnetic influence can be experienced is
f magnetic field. Its SI unit 15 tesla (T)

ted’s Experiment

ed’s experiment demonstrated that the current carrying
lictor carrying moving charges produces magnetic field
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When key K is closed, then deflection oceurs in the compass
needle and vice-versa.
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Chapterwise CBSE Solved Paperg s
”‘“’Sh M

116
whigre, ¥ is the 4 of a gircular log

Laws of Magnetic Field WhERCT /e FEsE O 70 _Lw_ : Art
Mo .
There are twa [nvws of magnetic fold For N tumsof coil, | 8=- .;'r | 1":
= I
= qnt
(bt

: ; £ ot
- : netic Field due to J
Biot-Savart’s Low : Mag (i) Miignetic field at the centre of seimi-circular g
carrying condustor 4

f |

a Current Element
According to this Law, the magnetic fiold duo'to small = il
ourrent carmving clement o at any tearby pomt P is given B 4r | AF
by — —_— =
. P 1h
J o~ - |
. ! - \
f-._-:: o —al = ==
j (ii1) Magnetic field at the centre ufl.ln arc of cireylay
| current carrying conductor which subtends an
at the centre

'y "‘: —h oA
FB _Ho M
47 r

i .'.ﬁ'_s a
! dﬁ:l'“ JJ’ITIJl
= 4 r ,'l".\
o .-JH = “! —f"(] : r f ‘Ih i
% r \
where, p,/dz= 107" T-m/A=IF © Wm An \
"] =h = —
Here, uy, = permeability of free S AE2 0, VAL I aena . |
r=distance of point £ from current cirmying element, () Mugnet}c field.at any point on the axis of circuls
Its direction 1= given by right hand thumb rule, current loop :
B= Wola® y

Permittivity and Permeability 27 4 at)
" -+ O T

The relation between Wy &y and cis
—I :(E Tn"":i?:* &
Hiby § [
where, ¢ is velocity of light, £, is permittivity of free SpaCE == =2
Bod [ 18 magnetic permeability or permeability of froe \ fom”
Space Or vacuusm, ( H
Applications of Biot-Savart’s Law |
T L e (V) Magnetic field i
ﬁfreh;;rc rnllml.‘mb applications of Biot-Savart's law cun?mcmr 8 mdll.u: to tsgmght current carrying 3
(1) Magnetic field at the centre of a circular current is given by Y point P at a distance r from the ‘

cermying conductar/coil

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno ATDB.uno | Studyprayas

FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

_ving Charges angl -'\-"Lrjgnrgf,;,“ 117 ‘
¢ 1 '
re's Circuitol Law
mpe
i wepral of the musghet . ] I
¢ e L1 ] in..- c Meld 1] wround any vlosed . Wnd || |
iy it yICUAIm 1 JI i K Yimes ol the totil urrent J I
¢ g itvi WITEIRE ecl : 1 ¢ LLi 1) N B losup (1) Magmetie Neld due o g atraight solenoid
Bl Wid o i N R
] @ G E e 00 N
. .5 = £
. —tions of Ampere’s Circui b e 3
plica P Circuital Law o = =
Ty come applications of Ampare s cireniial law l"a" - °'._ T
3 L) =) s A

i) Magnitude of magnetic Tield of a straight wire uging

Aptrere s law () At any point inaide the salenoid

14 B =y nl
| - whitre, n = nutnber af fums per wmt length

(b1 At points near the snds of sir closed solenind
== - :

Mzt s B == ugnl

Tl Dhroanea | 2

[21-] Previous Years Questions oot L

Mark Queshions 3. The magnetic field at the centre of o current :Er:ly:ng
' i i circular loop of radius R 15 ;. The magnehc Neld at 3
ultiple Choice Questions paint b e axis ot 3 distance R from the centre of the
1. Along strazght wire of radius/ —— 1es @ stea y.cu ®
¢ current 15 uniformly distribimned 8.108s w..area
,ss-section. The ratio of magnitude of magnetic

-
| or 5 15, he vib ratio| o |15

CRSE 2022 [Term-l}

A |
Teld g i 1, i a) 242 b} —
ficld B, at — and B, at distance 24, 15 (a)2y =
. 2 - : CBSE 2023 Wi
i (c)~2 (d) 2
[P (b) 1 g} 2 (d) 4 _ : ‘
2 : : 4. A constant current is flowing through a solenoud. An

iron vod is inserted in the solenoid along its axis.
Which of the following quantities will not increase?

CBSE 7022 (Term-i]

2. Which of the following graphs correctly represents the
vanation of the magnitude of the maguetic field
outside a straight infinite current carrying wire of

raditss a. as & fonciton of distance r from the centre of (a) The magnetic field st the centre
the wire? CBSE 2023 () The magnetic flux tinked with the solenoid
i BT {¢) The rate of heating
b (d) The self-inductance of the solenmd
i, \.\.‘ -
e L & N §. A current carrying wire kept in a uniform magoetic
field will experience o maximum force, when it is
: T T CBSE 2022 (Term-i)
1 - e | { B
B By (a) perpendicular to the maynetic field
| \ (b) parallel to the magnetic field
€ | | @) |\ (¢) at #n angle of 45° o the magnetic field
\x‘_ ~— (d) ut an angle of 60° to the magnetic field
o __::——H ,'_‘,I-,__————ﬂ—-—‘_"f
i
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118 M

The magnetic moment of o circular Je

Reayon ¢ " 4

: A 3 airrent 18 proportional o) 1

6. A curment of 10 A Is flowing froin ciist to west I a carrying o steady current 15 lcn“ 2023 ?;: Mt o f
Jong straight wire kept on i horizontal uble. The the loop . ?"."“'L

mnpnetic feld produced by Gty

magnetic field developed at a distance of L0 em doe -
] 0 " rrtiom e
b= tibie s Al India 702 9. Asser . T
watth oR curtving solenaid is independent of its length any
(ad 2% 1077 T, ncting downwards t-,-._n.-.--.ncul'lllﬂf aren
() 2% 10" T, moting upwiards ftenson The magnetic field inside the solenoid

(c) &« 107 T, acting downwanis uniform

() & Ty mcting: upymnis Very Short Answer Question
7. A current [ flows through a long straight canduetor 10, Draw the magnetic ficld lines due to current “”'"‘.“inﬂ
which is bent into a circular loop of radius R i the lonp D'"‘ilﬁtk 8
middle as shown 1 the figune
| 2 Marks Questions
d N 11. Derive with the help of disgram, the expression for g,
: o A" 3 magnétic field inside a very long solenoid having 4
. JJ rumns per unit lehgth carrying a current [ Dathi 23
S .
s 12. Twao identical eircular loops P and @, éach of rading , 1
and carrying equal currents are keptin the parallel

planes having a common axis passing through O The
direction of current in £ is clockwise and in Q is

The magnitude of the net magnitic field it point O will :
anti-clockwise us sean from O which is equidistant

be All India 2020
Wil from the loops Pand 0. Find the magnitude of the ny
ja)zego (b) R (L+7) mugnetic field at 0. Delhi 201
Hol J J|l ~ & ~ ;
r— X —
() =2 ('L = J 7

| =" _ B A '
| wie 3] idea |
|

_J\_‘l . { _
F“T

) d‘iJ

Magnitude of B for Infinite length of wire Is calculatad |

| by a:é%;. 13. A long solenoid of length £ having N turns carriess |
L 2 , current /. Deduce the expression for the magnetic field |
Asserfion-Reason Questions in the interiar of the solenoid. Al Indio 2011C |
Directions (0. I"fns. 8-9)  In the following quextions, two 14. A straight wire of length £ is bent into a semi-circular
statements are given- one labelled Assertion (4) and the loop. Use Biot-Savart’s law to deduce an expression
ather fﬂﬁc’ﬂ-ﬂf Reason (R), Select the correct answer 1o for the magnetic field at its centre due to the ourrent/
;h::-re questians from the codes (a), (b), (¢} and (d) as given passing through it Dalhi 2011C
el
_ 15. State Ampere's circuital law, Show n exump
lw) If ll:alh Assgertion and Beamp are correct and Reagon how this law enables an eas | ;v(;“_ L,Flmllﬁ'.rhmnn exumple,
e @P’“"“"m of Assertion field when there is 8 :-.yrlmv:}l n :ﬂ&n 3 7 s
() I£both Assertion and Reason are correct biit Reason e 0
i not the correct explanation of Assertion. eSS
(€), IF Assettion is correct but Reason (s incofrect. 3 Marks Questions
. {d) If both Assertion and Redson are incorrect. 16. Using Biot-S
- Assertion When radius of a oi | e Blobdavart’s law, derive an expression for
. a i i : '
sténdy carcent is oubleg, o reular loop carrying a magnetic field at any point on axial line of a current
b foxsy tinils » 115 magnetic moment Cm'rym'g circular loop. Hence, find magnitude of
oy fmagnetic field intensity at the centre of circular coil.
CBSE SQP 2019-20

4
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, A particle 0% mass m aid charge 415 1 motion af
; 3 £
spood parallel to a long spea;

current 85 shown below,

—

Bh conduetor Earrying

= =)

-

Find magnitude and direction of electric fold re

: quired
so that the particle goes undeflected. case sQr :

2018-19
(i} State Brol-Savant's law and express it

form

in the vector

(i1} Using Biot-Savart’s law, abtain the expression for
the magnetic field due 1o a circular coil of mdius ¥,
carrying a current /' st a point orl its axis distant x
from the centre of the coil. CHSE 2018C

(i) State Biot-Savart’s law and express this law in the
vector form.

(ii) Two identical circularcoils P and O each of ridius

A, carrying currents 1 A and V3 A respectively.

are placed concentrically and perpendicular to

gach other lying in the XF and YZ-planes. Find the

magnitude and direction of the ¢ " imag wet figy

at the centre of the coils.
illne - —at7

< [E@Wdea
Magnitude of magnetic field of a clrcular wire 15

. Mo 2ml
d edby f=—x——
etermined by 4?5.-: =

. Two identical loops P and O each of radius 5 cm are
lying in perpendicular planes such that they have a

common centre as shown in the figure. Find the

magnitude and direction of the net magnetic field at

the common centre of the two coils, if they carry

currents equal to 3 A and 4 A, respectively. Delhi 2017

Q

1. Use Biot-Savart’s law to derive the expression for the
magnetic field on the axis of a current wf:im s
circular loop of radius K.
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L2, Figtire shiows a lorg stralght wire of a cirgular

119

eross-section of rading o carrying steady current I. The
cutrent S s unifprmly distributed aérodd this
crous-section, Derive the expressions for the magnetic
field in the region (1) r< a and (it) F > 4, Al India 2011C

| I.‘r ("rr'r._— N P {4
- = v 1
\ L NS ?p \,.'

.:9'# (KEY LT

In these types of questions, flrst of all we have to
caleulnte the current piss'unit aréa of cross-section, 10
that we can calculate the current in each loop, then anly
we can find the magnetic field

5 Marlks Questions

23. Two very small identical circular Toops (1) and (2)
carrying equal current ['are placed vertically (with
respect to the-plane of the paper) with their geometncal
axes perpendicular to ench other 25 shown in the
figure, Find the magnitude and direction of the net
magnet's figld prodnced at the point € Dathi 2014

H-“} y

! o
e
k.ﬂ . B0

State Biot-Savart’s law expressing it in the vector

form. Use it to obtain the expression for the magnetic
field at an axial point distance d from the ceatre of
circular coil of radius a carrying current /. Also, find
the ratio of the magnitudes of the magnetic field of
this coil at the centre and at an axial point for which
d=a\3. Dathi 2013C

24.

State Biat-Savait's law and give the mathematical
expression for it.

Use this law to derive the expression for the magnetic
field due to 4 circular coll carrying current at a point

25.

along its axis.
How does a circular loop carrying current behave as a
magnet? Delhi 2011
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26. (1) Stale Ampere’s circuital law

(i) Use it to derive nnexpression for magnetic field

inside along the hxis of

(i) Sketoh the magnetic field lines |

solenoid. How are these field line
d lines from an electn
Formign 010

an nir cored solenoid

b acfinite

¢ ditterent
from the electric fiel
dipole?

27. (i) Using Biol-Sayant's Jaw, dedduce an c.\.rr.n:_\'ﬂrm

for the magnetic field on the axis of i circular

current carrying {oop

1. {b) For a point inside the salid eylinder,

g Ml [m pad

m ::‘:—; 2
B H |.-"
dra

qf
6'uIJI T :-'_ [Hl r= ﬂ]

LHr

B ot !

dma
8.
== . _1
E.’l:ﬂ

2 Edi We know that, the magnetic field due to an
mfmitely long straight current carrying conductor ata
distance R is given by

B= pud
InR
for same cuwrrent, R =a (say)
B .[-

o
So, graph (d) is correct,

3. (a) Magnetic field at
; the centre of g Slitre .
cireular loop of radiug & js givon by nl carrying

B b
39 )
Magnetic field ar point on jts
the centre loap is
Bz = “l.l-{'R2
2x* 4 g3)a

aX1s ata distance g from

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Chaopterwisa CRBSE Solved Popsrs . %
|

| Draw the magnelic field hnes duetona Clrrog;
(R

carrying loop

(ifi) A straight wire carrying a current of 12 X5
into n semi-circular are of mdlﬂﬂ 2.0 cmag shodl
the figure. What 18 the magnetic field Bmoi!'u

(1) strajght segments and

Y
Ry

{h] the semi-circular arc?

v

Here;, x=R

unfR: r wol
2R*+R*)  2242R)
From Eqgs. (i) and (11}, we get
BI
=L =23
B

4. () W e ire an. W is inserted in a current camying
so) mid | lo \&/ 5 axis, then the magnetic field.
magnetic flux and self-inductance of the solenaid
increases, but there is no increase in the rate of
heating, as it depends on the current flowing in'it

S./(a) l'hc force experienced by a current camying wir 2

# unitorm magnetic field is given by
F =lBsind

S0, it will be maximum, when sin 8 1$ maximum j.e ¥

8 =90%or the wire is perpendic i
iy perp ular to the magnetic

6. (a) Given, current, / =10 A (east to west)
Distance, r=10¢m
=10x107% m
Magnetic field, {B|=7
Fhe magnitude of magnetic field | Bl for infinite

length of wire = Ho!
2nr

- (B|= dnx 107 <10
2% mx10x (02
=2% 10737
Hence, magnetic field (B) acting downwargd
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ing Chorges and Magnetism

A (d) The mugnelic field due 1 the 1o

ng stranght
_nductor at 15 given by . E

B = Mol
Ink
and that due to circular loop of rdus & is
i = '““i
= 2R
AS; B.>H8

The magnitude of net magnetic field at point O is

B oy = Ba -8, =2l Mol
: [ IR 2xR
J \
Hal fy |
2R\ T,

(b) Magnetic dipole moment of the current loop
= AN =]
|nitially magnetic moment, A = [xr®
New mugnetic moment, M = In2r)*
=4/ (rr-)=4M
So, magnetic moment becomes four times when radius

is doubled.

. (h) The magnetic field due to sole = havi gn
number of turns/metre and carryiug cent s
B=ugnl.

It 1s obvious that, magnetic field is independent of
Jength and cross-sectional area, Also, magnetic field is
uniform inside the solenoid.

. Magnetic field lines due to acument carmying loop are
given by

1. Figure shows the longitudinal sectional view of long
current carrying solenoid, The current comis oul of
the plane of paper at points maalkt’.d-

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Let B hé the magnetic field at any point inside the
solenod

Considering the rectangular closed path atieda,
Applying Ampere’s circuital law over loap abeda.
f‘ B-dl=p, = (Totul current passing through

loop abcda)

[[Bdlsf B fff measf] Bl =i | '; i \

B .
where, i:l - number of turns per amit length and
b =cif I'=length of rectangle

[:f Bedlcos 07+ L Bdl cos 907 +0

I N 1\

-:-j; Hdlcos 907 =) i

B .-n:;;ul : ]n

L [ A0
= Bl=py A5 l\”
— B=pq (NIL)
or B=p,nl

whe 2.1 =1 dit Ye of ums per unit length,
Toi5 = cie . equLire, = .pression for magnenc field
inside the long current carrying solenoid.

12. To cdleulate net magnetic field at point O, first of all,
caloulate the magnetic fisld at point O due to both
coils separately, with direction. By vector addition of
these two magnetic fields, net magnetic field can be
obtained.

Magnetic field at @ dug to two rings will be in same
direction (Q —» P, ulong the nxis) and of equal
magnifude.

H:B|+B: but Bzzﬂl

L Ir
o B=2B, =t
2(r° +F )
- o I’ _Bodr
@AyR 2
wo
Hgf,nr

13. Refer o Sol. 11 on page 121

14. When 4 straight wire 18 bent into semi-circular loop,
then there are two parts which can produce the
magnetic field atthe centre, one 1s circular part and
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s ibiier widl o LT L W

st L
s A lgr—n Bliegprdta gt

woen ¥ and I i ‘A

-

* When churged paiticle entor a magnetic fiekd

ETpe ubiculardy, then

1) i gvli (i8] radis, r = mv/g8
2w i
find T - (vl f e
g8 Inm
T
iviy KE = |
2w

= When angle between v and Bis 8, then
(1) Radius of helical path,

v san O _mvy

_I"‘ﬁ - _Ii'l;

1 Mark Questions
Mulfiple Choice Questions

1. An electran entérs a unifortn magnetic field with speed
v, It describes a semii-circular path and comes oul of

the field. The final speed of the electron is  CBSE 2023
fa) 2210 YRS

|}
(e} 3 (d) 2y

2. Beams of clectrons and protons maove parallel (o each
other in the same direction. They CBSE 2023
(3} attruct each othey
b repel eacli ither
<) nesther sitract nor repel

il Rorve of
- oF B utraction of repulson depends upon gpeed
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211 1) = e i i ulier CUTIP Mgy i

In ik --mf.l .’.nm

! : el gl q8 i
wh ]

e Al
Iremy

(11} Friguency I
_‘]1;”1{-1'\”‘ 4

(iv) Piwch, p .?-”- : 8 |
whiete, 1 = veost) - paraliel l.'wmpunmtur.,-ﬂ% |

Charge Moving in Comb1peq:,|. |
Electric Field and Magnetic Field
The net Force exerted on @ charged p'-lﬂl::h! mOVINg in ke
nresence of both clectric and magnehe fields is known g |

Lorentz force, It is-given as

AR

Fienir = Felmyic Fiiuageitic '
= gE #+q{v # B}= Froenn = gIE + (v = B)]

The condition for the churge to-move in the fields

undeflected is gE = gvB. |

3. A panticle of mass m and chasge g moving with s
uniform velocity v = "'mi . vr”-j enters a region wil!
magnetic field B= B §. After sometime. an electric

field E = £, jis also switched on in the region. The
resulting path described by the particle will be

ta) a cirele in XZ-plane cust 38
{b) » paraboln in X¥-plane

{e) u helix with constant pich
td) o helix wih mereating pitch

4. A free electron and & free PR art pimg ) Iw=wai®
tWo oppowtiely chargped paralisel pluses beoth st o
10 the posstive plate than e segarye [t
Which ¢f the fvibirw imy sisbemaen o) s wy T’

Cana o w0

A
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(b IT omly
nd | (d) 1 and 1

£, A profed and an alphia particle move in circular athits
im-a ynitorm magnetic field. Their speeds are in the
catio of ¥4, The matio of mdit of their cireulir ocbity

CBSE 2022 [Torm-|)

4 8 0
(by - (€1 ()

3 9
& Time petiod of o charged particle undersoing n
crcular motion.in a uniform magnetic field is
independent of CHSE SQP 201920
{b) muss of the particle
{d} magnetic Held

(a) speed of the particle

¢) charge of the particle
A charge particle after being accelerated through a
potential difference I” enlers in 2 uniforin’' magnietic
ield and moves ina circle of v 4 s x IF Tisi oubs d,
the eadius of the circle will bee — | alhi? j2

1) {by2r (c)4r (d) —
rtion-Reason Questions

irections (). Nos: 8-9) [n the following guestions, two
tements are given- ane lubelled Assertion (A) and the
ther labelled Reason (R), Sefect the carréet answer (o

e auestions from the codes (a), (bl (c) and (d) ax given
leri :

(a) 1f both Assertion and Reason are corvect and Roason
it the carrect explanation of Assertion,

ib) 17 both Assertion and Reason are comest but Reasan
1 not the correct explanation of Assertion.

¢ 1 Aumertion i cormett but Reason is incorrect,

@) 1 ek Assertion and Renson are incorrect,

Asertiss An ehectron has a high potentiol energy

o 4 ol atien asiosiated with o more reactive
o o gt and fow potential encegy when ot s
S s wd WU § more positive potendial

R twam o regron of higher
Pl s ..Q....t;-—'ﬂi CHE S0P 2001.72

Cmprtaen | prnm aei e sl o same
S Wm— ,.—,,w“.lm‘
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Al e w8

- wedla N §

10 Ant plesptrem wilh (g “

4 IR e 2 1:-’51 o

=y tala ::J!‘f‘ ) |

1".',_'_' d P el B

magnitide B The rhe = by 8
mdius R In s time |, the clectren Urneeth bali- wuy

srounid the ewcle. What s the amount of wark done by
the magnetic field CELE 3OF 2020-71

11. An ¢lectran moves along + t-dirccton. [t enters inlo A
region of wniform magnetie field B directed nlong — 2

direction 43 shown in figure. Draw the shape of
irmjestory followed by the electron ifter entering the
field. Dafhi 2020

12. Write the relation for the force acting on & charged
particle ¢ moving with velocity v in the presence of a
magnetc fickd B All Indic 2019

13. When a charge ¢ s moving in the presence of eleetne
field (E) and magnetic field (8) which are
perpendiculir to cach other und also perpendicular to
the velocity v of the particle, write the relation
expresuing v m terms of £ and B. All Indio 2019

14. A proton and an cleotron travelling slong paraliel
paths enter a region of uniform magnetic field, acting
perpendicular 1o their paths, Which of them will move
it & circular path with higher frequency?  CESE 2018C

15, A narrow beam of protons and deuterons, cach having
the same momentum, enters a region of weikonms
mugnetio field dircoted perpendicular fo el Ssseton
of moméentir. What would be the patke of e sl of
the circulur path described by them® Vg W0

16, Two particles 4 and ¥ of s & o D ey
charges ¢ and 2y vespectnaty Thay s e st wlh
vielincitiod v, it v | g gty e e -
coters the e gt tatd ) ateg memesy w
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their direction of mation, 11 the twio foroes F, and F,

scting on them are in e mti 6 1 2, find the muio of
their velocitios Dl 20110

A beam of o -particles projocted along 4 X -nxis,
expenences o' force die 1o a magnehic leld along the
+ F-axis. What is the direchion of the magnetic field?

Al freelia 2010
18. Use the expression F = ¢ (v » B) 1o define tie ST utill
of magnetic Beld All India 2010C
2 Marks Questions

19, Write the expression for the Lorentz foroe on'n particle

[}
[ =

21

22,

of charge ¢ moving with a velocity vin' o magnetic
freld B. When is the magnitude of this force
maximum? Show that no work is done by this force on
the particle during its motion from a point ) to poimt
s CBSE 2023

A proton 18 accelerated through a potential difference
V. subjected to a uniform magnetic field gcting normal
to the velocity of the proton, If the potential difference
is doubled, bow will the radius of the circular nith
described by the proton in the v 4 metic isld hany ¢!

| B _ Al adia’ 11
v’ [ Tides
Radius of circular path it given by r =

s'iﬂ?_ll_" ‘
- |

A charged particle ¢ s moving in the presence of a
magnetic field 8 which is inclined 1w an ungle 30

with the direction of the motion of the particle. Draw
the trajectory followed by the particle in the presence
of the field and explain how the purticle describes this
path. Delhi 2019

A particle of charge g is moving with veloeity v in the
presence of crossed electrie field £ and magnetic field
5 as shqwn n figuire. Write the condition under which
the particle will continue moving slong Y-xis. How
would the trajectory of the particle be affected, if the
electric field is switched OFF? CBSE 5QP 201718

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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8

3 Marks Questions
29,

30,

. A purticle of charge g and mass a5 moving wigh
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Chapterwise CBSE Solved Papers . PHYSIQ‘

Fririd e condition under which the charged papy
moving with different speeds in the presence of g :
and magietio figld vectors can be used to sclcnch'

particles of a particular speed All hﬂ‘h;,,

Define one tesla using the expression for the
furce ncting on a particle of charge g moving ik
veloelty v in & magnetic field B F"“m;“

velogity ¥, [t is subjected to & uniform magnene
B directed perpendicular o its velocity. Show that s
describes a circular path. Wrile the expression for g
ridiug "'"i"ﬂn

Write the expression for Lorentz magnetic force gy,
particle of charge ¢ moving with velocity vina
magnetic field B, Show that no work is done by thiy
force on the charged particle. Al iy 333,

An clectron and a proton moving with the sime speeg
enter the same magnetic field region at nght angle
the direction of the field,
Show the trajectory followed by the two particles iz
the magnetic field. Find the ratio of the radi of the
ci gul ) an W oo, the particles muty describe.

O —— Forwign 201
Ra— u x = "
e— n ] w "
» = o L
B

A deuteran and a proton moving with the same spead
enter the same magnetic field region at nght angles o
the direction of the field. Show the trajectones
followed by the two particles (n the magnetic field.
Find the ratio of the radii of the cireular paths which
the two particles may déscribe Foreign 2010

Berive an expression for the velocity v, of u positive
1ons passing undeflected through u region where
erossed and uniform electric fiold £ and magnetic fiek
8 wre simultaneousty present.
Draw and justify the trajectory of identical positi

' ) positive
tons whose velocity has o magnit
less than Jv_J. S

(1) Writ-:l the expression for the force
F acting on a particle of mass m and charge g
moving with velocity v in a magnetic field B.

CRSE sqp 2018-17
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(oving Charges and M'—"H“Eiiﬁ-m

Under what conditions, will move (n
() o eireular path and
(b helicial path?

(1) Show that the Kinetic ey of the Pt e

o bant
Dwibyl 2017

moving 10 magnete field remam. i

4. (b} By using. magnehe force, F = gvit Y

and centmpetal foree required 1o keep the eledtron

mOVIRE

.
F.=— i)
5
1 : my
From Egs. (i) and (1), r=—
gh
= Ar
Time taken, r=—
¥
- e
e, f=—=
!/
i/

Magrietic force does pol aficel th: magaitiue vi'the
velocity, so velocity remains same.

(b) The flow of positive charge is taken as the
direction of current. So, here the current are in
opposite direction, so they will repel each athér,

f-#

2 (c) Mass of the particle =m
Charge =g

Uniform velocity, v=vyd + v, J

Magnetic field, B= B..,}

Electrie field, E=E; §
When the electric ficld s switched ON, the particle
will experienice an sdditional force in the x-direction
and it is given by F =¢E This force will cause the
particle to move in 8 helical path with constant piteh,
2namiveosh) _ 2RV

g lfﬂ

+ (b) When bath plates huve equal charge, the forees are
the same and the potential energy of the charge 1
equal in magnitude but positive for the praton and
fiegave for the electron.

pitch =
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Marks Question

Wrile the expression for the force F.acting on
charged particle of churge ¢ moving with a velocity ¥
in (he presenice of both electric field E and magnetic
field B CWstnin thie condition under which the particle
fmoves imileMected through the Melds All indio 2012C

[ Explanations Ji i

5. (d) The radius of circular path traverued by & moving
charged particle in & magnetic figld s
mv

F= —
Bq
my
= Pl —
]
Py _ ¥y , L‘_
Fa q.r MuVe
m, 2§, 9 v, 9
T, dmy 4 | "v, 4
9
8
6. (a) As we know,
Time period of 'a charge particle is given by
5
r=""
By
Thus, time period is independent of speed of the

particle.

7. (b) For the given charged paricle, the midius of the
circular path s

*

L
g By
Keeping ¢, B and mi fixed, if} is doubled, then
N2 )
By
By

=2r

8. (¢) Electrons move from a region of low potential
region (o high potential region.

(i)

[ from Eq. (1))
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et [orwe 5. The net Jorce on the wire £, when the
ourrenit in wire A j% reversed will he  €ase sQp 2071-22
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o

abpve the other, i # horizantal plape ns shown'in
figure. The region of vertically upwird strongest
magnetic field s CHSE 2022 [Term-I)

I | | I

ta) 1 by 1i () 1 )y

7. Two purllel conductors earmying curment of 4.0 A dnd
10.0°A are pliced 2.5 om upart in vocyum. The force
pet unil length between them is CBSE 2022 (Term.l)
(2) 6.4 107 * N/m (b) 6.4 107 * N/m
(e} 4.6x 107 Nim (0) 3.2% 10~ Nim

8, If an ammeter is to be uged fn place of a voltmeter.
then we must connect with the ammeter j
(a) low resiuistice in paralle)
{(b) low resistange in sOriEs
(e high reststance iy parallel
(d) bigh resistange in NETies

CBSE 2022 [Term. ||

8. A straighy conducting rod of length | sng
sispended in & horizongal plane by
BIANgES in o mignetic ficld f mignitude & To remoyve

the tension in the sy i
PPOTUNg sirings, the i
the current in the wire jg . ¥ ey

THASs o j§
i paur of Mexib)e

CBSE 7023 (Torm.i)
) . ih u
7 j B
. &
o) ; () h'i'
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Chapterwise CBSE Solved Papery H‘n‘

Asserfion-Reason Questions

pirections (Q. Nos. 10:13) fn the following Qi
e slatomiats are given- pne lubelled dsseriion A
thi ather Labelled i'l.l‘lfl\'(l'ﬂ (R Selecd the ¢ ey N
these guestions fromthe cades (a) (8, (&) and 1l s a.i
Bl

(a) I bath Assertion and Rehson are cormect ““UH%

1% the correet explanation of Asserion

(b) Ifboth Ashertion and Reason are cotiect his o

10, Assertion The deflecting lorque acting on g Uty
carring loop 15 zero when its plane is Petpendiculy
the direction of magnetic field
Reason The diflecting torgue acting on a toop ar
magnelic moment m in 4 magnetic field B 0 Giyes
by the'dot product of m and B St ey

11, Assertion On increasing the current sensitivity ofy
galvanommeter by increasing the number of tums, gy
not necessanly mcrease its voltsge sensitivity,
Renson: The resistance of the coil of the galvanomes
increases on fncreasing the namber of s

CHSE SQF 2003

12, Assertion To increase the range of an amameter, we
must connect 8 suitable high resistance in scnes g

Reason The ammeter with increased range should
have high resistance, CBSE SOF 202111

13. Assertion Highier the range, lower is the resistance of

An Bmmeter,

Reason To ine

15 rease the mnge of an atnmeter,
additionn] shun

tis added in seres o ik
CHSE 2027 [Tarmd

\'ery § 1or Ans w . ~‘uesti an

1A Del et yerin Currenl sensitivity of a moving coil
galvanometer ' Dl 203
15. Write the undort

ying principle of a moving coil
g&h‘nnomc{cr.

CBSE Dalhi 204

16. Using the concept of force between two infinitely lo%
paralle] current carrying tonductors, define one
ampere of curren(,

All Indie ﬂil
17. Is the steady electric current the only source.of
mhgnotic field? Justify your answer. Delhi 201X
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marks Questions

g, A long strmghi wire A8 carrigs 5 ghrrent /. A particle
" + . v "
(minss ™ and LME’L 4) move with a velocity v parallel
o the wire, at 4 distance d from it mzahow in the
figure. Obtsin the expression for the foree exp

[0 (AU : erieticed
by the particle and mention its direetions

CBSE 1023

g, Briefly explain why and how a galvanometer is
converied 1Mo an amimerer CBSE 2023

{1, Tao straight infinitely long wires are fixed in space;
g0 that the current in the left wire is 2 A'and directed
out of the plane of the page and the current inthe right
wire 18 3 A and directed into the plane of the page. In
which region(s) is‘are there a point an the X-axis, at
which the magnetic ficld is equal ¥ . eromy 1w ese
cumrents carrying wires? Justify y/ ar ‘nswe .

BSE QP31 1207 4

Region 1l | Region i

24 A

Region |

21. A square loop of side a'carrying 8 current 1y s kept
distance x from an infinitely long straight wire carying
a current /, as shown in the figure. Obtain the
expression for the resultant force acting on the loop:

Dalki 2019
ﬂ-_a—b
1 ¥ |;-.
: |
X -—j ]
|

22. A square loop of side 20 cm carrying current of | A
kept near an infinite long straight wire carmying 8
current of 2 A in the same pline as shown in the

ﬂguﬂ: A

Naem 1A
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Caleulnte the magnitude and direction of the net force

exetted on the loop due fo the current CArTying
condudiar Al indic 2015C

23. A rectangular coil of sides { and b carrying a current I
i5 subjected to a uniform magnetic figld B acting
perpendioular 1o its plane. Obtamn the expressiaon for
the forgie beting on it Dalhi 2014C

24, (i) Two long straight parallel conductors a und b
carrying steady currents [, and [y respectiv cly are
sepurared by o distance d. Write the magnitude
and direction, what is the nature and magnitude of
the force between the two conductors?

(i1} Show with the help of a diagram, how the force
Between the two conductors would change when
the eurrents in them flow in thi opposite
directions. Formign 2014

25. A goil of N turns and radius R carries a current [ 141
unwisund and rewound tomake & square coil of side a
having same number of tums N. Keeping the current i
same, find the mtio of the magnetic moments of the
square coil and the circular cail Dalhi 2013C

26. A ciroular coil of ¢losely wound N wrns and radius »
carries a eurrent . Write the expressions for the
follo: ing |

(" 1. g et PB4 S centre

(ii) The magnefic moment of this coil,  All Indie 2012

27. A circular coil'of N turns-and radius R camies a
current I 1t is unwound and rewound to make another
ool of radius R/2, currént [ remaining the same.
Calculate the ratio of the magnetic moments of the
new coil and the original coil. All India 2012

28. A circular coil of N tums and dinmeter & carries a
eurrent £ -1r is unwound and rewound o make another
coil of dismeter 24, current/ remaining the same
Caleulnte the ratio 'of the magnetic moments of the

new coil and the ariginal coil. All India 2012
Fie =N =1
s [ ldea ,
Magnetic moment of length of wire will be given by
M= NIA,
whete, N is number of tums.
= = S |

29. A steady current [y flows through a long straigh
wire. Another wire carrying steady gurrent [y in the
sume direction 3s kept close and paraliel to the first
wire, Show with the help of o diagram, how the
magnetic fleld due to the current [, exert & magnetic
force on the second wire. Deduce the expression for
thiy force. All India 2011
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30, Howisa llm\'itl!..t coll |,'.I|| anometer convertisd into &
voltmeter? Explain giving the nédésanry dirduit
dingram and the reguiired mathematical relution tsed

Al Ipedia 2011C

31. A squmre ool of side 10 cm has 20ty and carrics o
Llll'h.l‘ni al 12 A The conl s suspended vertically and
normal to the plane of the coil, makes an anglo 0 with
the direction of a uniform horizontal magnetic ficld of
L8 T. I the torque expertenced by the coil equals 0.96
Nem, find the valve ol B Delhi 2010C

3 Marks Questions

32 (1) Briedly describe how the current sensitivity ofa
moving coil gnlvanomiter can be increased,
() A galeanomeler shows full scale deflection for
surrent /. A resistance 8, s required toconvert it
it a volimeter of range (0517 and a resistance R,
to convert 1t into a voltmeter of range (0-21), Find
the resistance of the galvanometer. CBSE 2023

33. Two circular loops 4 sind B, cach of radiug 3 'm, are
placed co-axially at 5 distance of 4-m: They carry
currents of 3 A and 2 A in opposite direetions.
respectively. Find the not magny e fics L b T
of lovp 4 | BSE2 2

34

Two long stzaight parallel co.ducto.sieai,
I} and I are sepurated by a distance d, If the currents
are flowing in the same direction, show how the
magnetic field produced by oné exirts an aftractive
force on the other, Obtain the e pression for this faree
and henoe define | alnpere. CESE SQF 2022-23

Ying current

3. A horizonts] wire Af of'length / and mass a carries a
steady current /), free to move in vertical plane is in
equilibrium at a height of hover another parallel fong
wire LD curying a steady current 15, which i fixed in
'l hofizmnul plane s shown. Derive the expression for
mc_ force actmg per uny length on the wire 48 ang
Wwrite the condition for which wire 44 s in
equilibrium CBSE sqp 2022.23

A A

8
3
I i

36, Derive the ExXpression for the foree #eting betweei two

bong pary)|e) curreyit :
defing | 4 curreny, it gt i l.l{;":nb:i:; 202
0

43,
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Chaptenvise CBSE Solved Paparg .

W
T iifimieely long straight wires A, dnigl 4.

currents £and 20 Towmg in the same diregn,, 'J"_‘UL‘
kept of diglance apar Whete should n third “I'{iﬁ-;"
wire Ay earrying current |5 /b pln-.'.mlbﬂw A
andd Ay, 40 thut 41 expenences no net force dugg
il A7 Does the not force aeting

on A, dl.‘pl;mj -
current flowmg through 7 -

LY
D““.‘\'lll.
v .!.“-”ng ey,
current carrying loop placed in & mignet. feg
Al
(i1} Explain the significance of a radiaf Mmagnet.
when n current currying coil is kept in “'D'Nb:.

(i) Derive the expression for the torgue

(i) State the undérlying pnnciple of a MOVing e
gitlvanometer,

(1]} Giive two reasons to explain why a g;l-,m"%
cannot as such be used 1o measure the -.-.;.jmd&

Current in @ given cireuit

(iii} Define the terms (a) voltage sensitivity and b
current sensitivity of a galvanometer Toaiki 11

40. (i) Define SLunit of cltrent in terms of the foree

Between 1wo pantllel current CarTying condutios
(i) Two long straight parallel conductors camymng
steady currents J, and J, along the same
dii %t ont ar (se) arated by a distance d. How doe
or . pla b &7 Jred of attraction between then!
I a third conductor camying a curretit I_in'the
apposite direction is placed just in the middle of
these conductors, find the resultant force actimg o
the third conductor CHSE 1K

cirry steady
Parated by a distance o 1fthe
he same dircction, show how
up i one produces an attractive
tain the expression for this fore
aumpere. Delki 200

A wire 48 i CAITYIng a steady current of | 2A and 15
lving on the wble Another wire €D carrving SA is
held directly above A8 ut u height of | mum | Find the
Mass per umit length of e wire CD, so that it remust
suspended at i position when left free. Give the
direction of the current flowing in with respest 0
thatin 48, [ Tke, the value of g = 10 ms '3| All India 2013

A teéctiingulur loop of wire of size 250t % 4 cin camies
Seady current of | A A Stright wire carrying 2 A

Surrent is kept near thye loop a5 shown. 17 the loap and
_ : e oo
the wire e Co-planiir, fingd the (1) torque acting Eﬂ e

Two long straight parallel conductors
currents fy and 7, are se
currents are flowing in t
the magnetic field set.
force on the other. Ob
Hence, define one
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M{ﬂl”@ Chorgas and M“'E!”Ehsrn

rl-,np.lu.-l () the magnitude

ol diregtiiy
4 the loop due 1o the ctire il

nl CTVing wire

the force

Dl 2017

[epict the magnehic field lines due o 1o strmight,
|-m-_||||:| CoOnduCons Carrying cumeinls fand 2y in
me direction. Henee, deduce an expression for
ree pet unmit length acting on one of the
conductors die 1o the othet, s this force attractive or
Delhizon1c

lnng,

th

repitlanve?

&5, Sute the underlying principle of working of & moving
coll gulvanometer. Write two reisons why o
galvanometer cannal be uked as such to measure the
current i1 it given circuil. Name any two fagtors on
which the current sensitivity of a galvanometer
depeTils Delhi 2010

25, A'moving coil palvanometér ofre anC.. . o 0% .. Ul
sale deflection when a currentd /| waith augl itsco |,
11 can be comverted into a amme er o) =ngt (010 )
(/>4 _) whenashunt of resistance S is connected, find
fhe expression for the shunt required 1n terms of £, and

G Diofhi 20104
&7, Write the expression for the —_—
megnetic moment (M) dueto a i

planir square loop of side [camying
e g o
the given figure, this loop 18 p|HEI‘.‘ﬂ I
n = horzomal plane near a:long

stipht conductor earrying a steady current f atn
disunce [ as ghown.

Give reasons 1o explain that the |
net force but no torque. Write the X
force seting on the loop.

3 Marks Questions

o and explain the working of o
A alvanometer i
ie ourrent in A

oop Will experience b
pression for this
Delhi 2010

48 (1) Write the princip)
moving coil galvanometer.
such cannot be used 1o THEREUIS i

circuit, Why' o
(i) Why is the magnetic field rl.mll raditl ina moving
coil galvanometer? How is it

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

achieved? CBSE 2023

A, Explain Usitig m labelled disgrany the p:'ins.'nplu: nrd
working of 1 moving coll galvatometer. What is the
Puncticn of {1) wniform risdial magnetic freld (1) solt
Irviny eote™ Dl the testis (1) clirrent sensitivity and
(i) valtage sensitivity of a galvanometer
Wy dived i PeMs TN e current densihvily el

teieasirily increase vollsge sensuivity”
Dalis 2015, Formign 2016

500 1) Dreaw n Inbelled dingram of » moving con
gnlvisometer. Describe briefly its principle amd
wirtking,

(1) Anawers the followim g questions
(a) Whyv is it aiecesssey to introduce a cybmdneal

sofl iron cove inside the conl of & galvanometer”

(b} Increasing the curment sensitivity of a
galvinormeter may not noccssarily morcase its
volthge sennitivity. Explain with giving
reasons. Al il 3074

51. (1) State nsing o suitable diagram, the working
principle of o moving coil galverometer, What is
the fitnglion of & radiil magnetic fHield and the soft
iron core used m it? I

{ii) Forconverting o galvapometes into an ammeter, &
shunt resistanee of small valne 15 used m parallel,
vhe ed . Yo aes. of o volometer s resistance Of 1
arg wi lue 51 bed’ prseries Explain, why®
Daibi 2014C

52. (i) Explain giving reisons, the basic difference L
convirting a galvanometer into () a voltmeter and
() an ammeter

(i) Two long struight phmlliel conductors Carmying
gtegdy currents 1 and 15 are sepiruted by o
distance d
Explain bricfly with the help of o sunable
dingram, how the magnetic Tield due to oné
ganductor acts on the other? Hente. dediice the
expression for the force acting between the two

condietors. Meation the nature of this force:
Al bndio 2012

53, A rectangular loop of size [x boarrying a steady

current [ is plaged in & uniform magnetic field B
Prove tiat the orque T actng on the loop is given by
=M = B, whetre M s 1he magnetic moment of the

loop. Al Indla 2012

84, (1) Show thur a planer loop. carrying a current 1,
having N closgly wound tans and area of
crosk-soction A, piwsesses i magnetic moment
M = NIA.
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(1)) When this 1oop ks placed in o' magnetic field B,

finud oul the expression lor the lorgue Soting on il

{uin A galvanometar coil of 3002 resistance shows full
scale deflection for o carrent of 3 mA. How will

v opnvert thas ﬁnl\',]rir!llﬂ‘l’l'] mio a voltmetor ol

mage 0o |5 ¥ Foraign 1011

55, (i) With the help of & dinpram, explain the prineiple
el working of 4 moving coil galvanomeles
(it} What is the importance of radinl mugnetic field and
hiw i it produced !

(i) Why i it that while using a maving coil
galvanometer is o voltmeter, o high resistance in
senves |8 requined whereas moan-ammeter a shunt is
tsed? All India 2010

56. (1) Derive an expression for the foree batwisn two
long paraliel current enrrying condyatpis

(1) Uz this expression 1o define SEunit of cument.

(1) A lone straight wire A4 carries n ourrent 1) A
proton # tavels with o speed v, paralle] 1o the wite
ata distnce o from i b direction ppposite 1o the
cmrreni is shownn the fgure. What is the force
expenienced by the-protan and what i its direetion??

18 A oy 20 D
|

|I|
|—— g -;Pmlnn
| ¥
F1
27 (i) Two strajght long parillel conduciors carry
carrents /, and 1; in the same direction
ii'cduc-: ti::.- expresiion for the forpe pen unit length
ween them. Depict the pattern of oy elic fiel
times around e o :
h) Acrectanpular cupren carrving loop EFGH 15 kept
8 upkonm mognetic feld g shown in the figure

(2) What ts the direction of the mapnetic moment
of the curren lnop?

(bj 'c'r‘lu:_n 15 the torgue aetin

g on the log
ST and zern? e

Forsign 2010
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Case Based Questions (4 Marky)

(For Complote Chaptar)

Directions (Q.Nos, 5859} Thise quastions e G

Sippely boved gurexfions, Read the follawing '“u"‘).'hl}:ﬁ 1

answer Hi ey i

58. A benin of electrons movinig horzontally. wigk Vet |
of 1x 107 mie enters region between Hvg F'[l!c\ H
shown o the figure. A suitable potentia *‘hﬁc"mq .
applied scross the plales such that the clectmg .Lb:
just strikes the edge of the lower plate

+ 1am
¢ =

— 3.am *

Answer the following questions hased on the b
(i) How long does an electron take (o strike the tilge

(ii) What is the shape of the path followed by the
cleotron and why? -

(i) Find the potentinl difference applicd a

/s

(i Fi d1es 0g gto ‘e and direction of the TELL e
tie diy ‘hit 1 oul | be created in the space betwey |
uie plités, so that the electron beam goes straighe |

__undeviated, CESE 20177 |

| 1% [T idea T o

| Thaitime pariod s inversely propartional to the

magnetic feld ind charge

59, Read the follawing puragrap

! M and answer any for
qUEStiONS, '

An electran with a speed Vo << omoves in a cirtle f
rcius 1 i 0 uniform magnetic field. This electron i
able 1o fraverse a circular path as magnetic ficld is
puq&ml:c‘ulm to the velogity of the electron. The tink
mqmn.'d‘ lor one revalution of the electron s 7, The
apeed of the electron is now inversely b 4y, .

() The mdivs of the circle will change to ]
(d) 4p (b} 2 (5] fo {d) 5 (2
4 B
(1) The time Tequited f
‘ O one revolution ofq
electron will chiinge 14 it ["
) 8% (b)) o, ) 5, (dy. 7,12
Cr

iy A Chargeq particle is pr
B=2j Y | 0 11
Particle ks found 1y
valne of ¢

Opected in a magnetic field
he acceloration of the

be't = (k4 Jyme . Find the
il
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() B s [b) <gims?
ey =4 s d) 4 pg?
w) I the gIvEn electron has w vele
perpendicular to B, then the ¢

electron is

WY not
Aectory of the

. i
(&) straight line (b)Y circular

() Both () nndd ()

e} heheal

v (o) Assume the poinl P hes at distance a2 above the
sirface of the wire

= +—-=

-

a 3
3

Magnetic feld at poimt P,

] _
H| :l—'Ilu r_ ‘_; :r“—”."ﬂ—-f_. =‘:{Il )
4 4m ]' 740N T 3
5

Magnetic field at point O,

L Y e (i)
" 2mat 2% 2’ 2 4dma

From Eqgs. (i) and (if), we get
B, yul Ana
8y 3na pyl

Thus, ratio will be 43,

2 {ditr will pTll'-"Idf-' niwuumgnﬂj{: dampl!lg hecnuse
Hluminium is a diamagnetic substance and it does not
inferact with external magnetic field.

3. (d) Given tha,
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(v) I electran of chinrge (£) is moving parallel to

unifatm magnetic field {8 ) with constant velocaty
v thie farce ncting on the electron is m
(o)) Hev
(b} 28

B
&)

¥

(d} zero

| Explanations ) ] ﬁ:.':'_”‘_l- )

120
- 1.2
lon ¥ ¥
25 12
t =R R R
100 100
R'=125R
A=
g 12y 120, 24,

“R 125R 125 * 25 °©

: .
% change —% <100

-
Areaofasquare=a*

Alivol =4k snd a we
4
Aren (A 1=--l- y
16 =1

Aren of a citele = o’

Alsp, 2ar=]

1
[
an
Now aren of a circle = :t[ L J
m
I
A==t i)
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