CHAPTER-5
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MAGNETISM AND MATTER
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Q1. The magnetic lines of force inside a bar magnet:
a) do not exist
b)  depends on area of cross-section of bar magnet
c)  are from N-pole to S-pole of the magnet
d)  are from S-pole to N-pole of the magnet.

Ans:  (d)

Q1 uass‘sqaaaas 3R qaa'ﬂ'qaﬁ @G
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Q2. A magnetic dipole moment is a vector quantity
directed from:
a) StoN b) NtoS
¢ EtoW d WtokE

Ans:  (a)

Q2. ?ﬁuﬁqa 3ot ues Aferr AR 2 Sradt farm et
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b IR ACEUTH AR
o Yd 3 ufaw Hl 3R
9 aRRamd gd A 3R

3d3- (a)

Q3. A magnetic needle is kept in a non-uniform
magnetic field. It experiences
a)  atorque but not a force.
b)  Neither a force nor a torque.
c¢) aforce and a torque.
d) aforce but not a torque.

Ans: (0
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Q4. The angle of dip at poles is:
a) o° b) 90°
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Ans

Q4.

Qs.

Ans:

Q5.

Qeé.

Ans:

Qeé.

Q7.

Ans:

Q7.

)  45° d) 180°

(b)

€[ TR Tt 37UAT 0 HIUT BT 7 fopa1 erar &2
a  o° by  90°

o 45° d  180°

(b)

Which of the following materials is the most
suitable for making a permanent magnet?

a)  SoftIron b)  Nickel
o  Copper d) Steel
(d)

T g9 a1 & foe Fofefea § & s-ar gard
Haifas 3ugad &

a) YT 3R b e

o  ®IWR d o

(d)

For which of the following is magnetic

susceptibility negative?

a)  Paramagnetic and Ferromagnetic materials
b)  Paramagnetic Materials only

¢)  Ferromagnetic Materials only

d)  Diamagnetic Materials

(d)
Fafafea 9 @ feas ﬁtl a1y YUTfedTimagnetic

susceptibility) BUNTHSD &
a)  IgEeY 3R e b uerd
b)  dad TIIrIhIY uard

0 wiEgEHT yaTy
d  gfdrEeT gard
(d)

A sensitive magnetic field instrument can be
effectively shielded from the external magnetic
field by placing it inside which of the following
materials?

a)  Plastic Material

b)  Wood

¢ Soft Iron of high permeability
d) A metal of high conductivity

(c)

U HaeARM Jaebra & 3uaheoT &I Fafafaa § &
form WA & 31eR @R ATER) YabIT AT A YT
¥q A yfRfara foear 5 abdar &2
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Q8. What happens to the magnetic moment if a hole
is made at the centre of a bar magnet?

a)  Decreases b) Increases
¢ No change d) None of the above

Ans: (0

Qs. uﬁwﬁwéﬁmﬁ@zﬁmmeﬁqﬁﬁu‘ 3mgof
hI T ?

a)

b dgars

o  ®Ig gRkad el el &
d  3WIiad | A Pls &l

3R- (0)

Q9. Three needles N, N, and N, are made of a
ferromagnetic, a paramagnetic and a diamagnetic
substance respectively. A magnet, when brought
close to them, will
a)  attract N, strongly, but repel weakly.

b) attract all three of them.
¢ attract N, and N, strongly but repel N.
d)  attract N, strongly, N, weakly and repel N; weakly.
Ans:  (d)
Q. dH N, N, 3iR N, ®HzL: wle o
U i B S BN
GE Wwﬁmﬁammiﬁ
@ N, @I GgdT 3 THd BT TR N, 3R N
HHSIR T UL 8T &

by 3L Bl HTHIA B |

o N, 3R N, B Hqd! A 3THd Hm & wifde
N, T de geT &l

d N, I HSI H HATHA BT 8, N, BT AR
T A ST BT 8 3R N, BT HAFAR ¥
[ U ger &l

3AR- (d)

Q10. What is the work done by the magnet of moment
M if it is rotated through 360° in magnetic field B?
a) 2MB b) MB
¢ 2mBH d  Zero

Ans:  (d)

Qio. 3gUf M & Traab g1 fobar mat o ot B afe 5
EDHIT 8 Bftaeo A gar fearsmg 2
a) 2MB b) MB
o 2mBH d R

3d?- (d)
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Q11.

Ans:

Q11.

Qi2.

Ans:

Q12.

Q13.

Ans:

Q13.

Q14.

Ans:

Qi4.

Q1s.

What is the net magnetic moment of an atom of
a diamagnetic material?

a)  Greaterthan1
b)  Lessthan 1 but greater than zero
c)  Lessthan zero but greater than -1
d)  Zero
(d)
uﬁqm’ﬂ‘q geTd & WRHTO] BT G YaHIT

3ot o gt &2

a  1ddel

b) 19 A mifds L A 3fED
o A DA A -1 3D

d A
(d)

What is the S.I. unit of magnetic susceptibility?

a) Am™ b) TA™
c) TmA™ d)  Nounits
(d)
qlaa?rq HuTfear &t sl 3a?r§ atn #

Am? TAm™
c) TmA™ d) No units
(d)

Curie temperature is the temperature above
which

a)  aferromagnetic material becomes paramagnetic.

b)  aferromagnetic material becomes diamagnetic.
c)  aparamagnetic material becomes diamagnetic.
d)  aparamagnetic material becomes ferromagnetic.

(a)

TR AT9H g araa & Gad Fw

a) o dlegRoT yerd 3D uard 9 SATar 8l
b UP wleqraehy gery gfagraehiy & ST 8l

0 TS gD uerd Ufdqrachia § S1dT &l

d  UBITIIEDIY gy cTeqaehig & ST 8l

(@

What is the value of angle of dip at the magnetic
equator?

a) o° b) 90°

o) 45° d) Nearly 30°

(a)

ﬁ@wmmﬁywm PIT HT g
Far &2

a) 0° b)
c) 45° d)
(@)

90°
oITHIT 30°

What is the angle of dip at a place where the
horizontal component of earth’s magnetic field is
equal to the vertical component?
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a o b) 30°
o 45 d 90°

Ans.  (d)

Qi15. R TYTT UR 0 HYOT T &Y & 76T Gedt & Jachg
7 &1 &A1 ges Heafer ued & a1 8T &7
a) o’ b) 30°
o 45 d 90°

3dr- (O

Qi16. Which of the following is a paramagnetic
substance?

a) lron b)  Aluminium
c)  Nickel d) Hydrogen.

Ans- (b)

Q6. FAAABH BT RIS &2
a) e b) T
o Hoea d  EEIeH

3dr- (b)

Q17. Themostsuitable materialformakingtransformer
core is -

a)  Steel b)  Nickel
c¢)  Copper d) Softiron

Ans:  (d)

Q17. AW B B T & [0 7 3ugar veTd -
a o by fHehd (Nickel)
o PR d)  RE Il

Ans: (d)

Q18. At room temperature Nickel (Ni) shows
Ferromagnetic properties. If the temperature is
increased above the Curie temperature, it will
show:

a)  paramagnetism

b)  Ferromagnetism

¢ no magnetising property
d) diamagnetism.

Ans- (a)

Q18. PHHY & A9 W fAaBe (Ni) T[oT &21fdT
1 gfE ara &1 ogdt a9 & 3178 gq1 fear sy aq g
g :

@ gD

b) e gEBE

© IS I Jrached 10T 781
(d gfdgee |

3dR- (a)

Q19. A small piece of a substance (which is not
magnetic) is brought near a strong magnet. If
a piece of matter is repelled by a magnet, then
what is this matter?

PeT-12 (difaedn
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a)  paramagnetic b) diamagnetic
¢)  ferromagnetic d) none of these

Ans- (b)

Q19. umugﬁaamégarsaﬁésﬁ § T ﬂﬁﬁmﬁg
TS &b UTH @191 571 81 TS qerd &1 ThsT Trab
yfawida siarg df g uard @ ?

a gD b Ufd gy
0 wegEar d  FH AP N TE |

3Ar- (b

Q20. The potential energy of a magnetic dipoleis:
a U=m B b U=mXB

> > -> >
e} U="m-B d U=—mtB
Ans- (c)
Q20. TEHIY fEela Hi frafast waf et §:
a U=mB b U=mXxB
> > > >
o) U="m: B d) U="m*B

3d3- (0

Q21. The relation between magnetic field, dipole
moment and torque is:

> > > > —> >
a) T=m-B b) T7=mXB
> > > — - =
c) T=m+B d m=1B
Ans- (b)
Q21. mum,ﬁgamqﬁammmqﬁmm
-; -=> > > > >
a) T=m-B b) T=mXB
0 T=m+B d m=1B

3dR-(b)

Q22. The dimensions of the magnetic dipole moment
are:

a  [M'LT’A] b [M1P1°Al
o [mMLr'al d  [MUT'Al

Ans- (b)

Q22. gEHE fega gt i famng e &

a  [M'LT’A] by ML T'A]
o [M'LT'Al d  [M'r*T'Al

3dr-  (b)

| Subjective Question (fawafas wsn |

Q1.  What is a magnet?

Ans:  Amagnetis a substance that can attract magnetised
substances such as iron and remains in the north-
south direction when freely suspended in a linear
fashion.

QL TEHTATE?

IR GED U Uard & 51 @ls 31 geTdf bl AT

R Al & YT Hard ¥ A HIpTd & #ehIu STH
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Q2. What s an artificial magnet?

Ans:  Man-made magnets are known as artificial magnets.

Q2. PhEAEgEsTTE?

IR AHg FfHd grae T e & F9 5 57H 31 &

Q3. Give two ways to demagnetize a magnet.

Ans: (i) By heating it (ii) By dropping it repeatedly on the
ground.

a3. ford gas oI fagafea s & a1 3urg sansa|

IR () T TH BB (i) TH TR-IR ERTAA WR TR A

Q4. What is the reliable test of magnetism?

Ans:  Repulsion is the real test of magnetism.

Q4. TEDE BT fATHATT GNAUTFATE ?

3R UfIhYUT Jradhed ol dTRATdh URIET0T 8l

Q5. What are magnetic fields? What is the difference
between uniform and non-uniform magnetic
fields? Explain with the help of a diagram.

Ans:  Magnetic field: Magnetic field is the space around a
magnet (or current carrying conductor) within which
its effect can be experienced by a small magnet.

Uniform field magnetic Non uniform
magnetic field
1. If the magnetic field is the | 1. If the magnetic field is
same at all points in a region, | different at different points
then it is called a uniform | in a region, then it is called a
magnetic field. non-uniform magnetic field.
Example: Earth’s magnetic | Example- The magnetic field
field and magnetic field | due to a magnet is non-
inside a long solenoid. uniform.
2. In a uniform magnetic field, | 2. In a non-uniform magnetic
the magnitude and direction | field, the magnitude and
of the magnetic field remain | direction of the magnetic
the same throughout the | field are different at different
region. points.
3. Uniform magnetic field | 3. A non-uniform magnetic
is represented by equally | field is represented by
spaced parallel lines. converging, diverging or
unequally spaced lines.
- %
Uniform magnetic /\
field Non-uniform
magnetic field

Q5. TEDHIY &F T § 7HAFY AT HAATY TEH1T A1 &
Ted T A=< ¢ ? o Y JeTgar | Iusey |

FR: BT &5 : (Magnetic Field)
b1y & fohdl Trich (37YAT ERTATE! IToidh ) &b AR
3R &1 d6 WM & 5ad offdr 9! yumE fadt e

PefT-12 (ifadn

Qeé.

Ans:

Yaeh & gRT He [hg1 ST HBT & |

HAEY DY &

(uniform magnetic field)

IHHAFY PEHIY &

(Non uniform magnetic field)

1 e fooit &3 o I
37 W qrahra A
9 8 g JqUEY
FIEHIY &F HEATdT ol

3CTEIVT:- YT bl JrIchid
RERGEI (—:1{1%1'1 gt

1 gfc fooult & o fom
931 W by AT
fig & 91 9§ 3rawEy
TG & BHETT ol

TR B JED
P DRU JEHIU &F

ayr feem gmut a9 o
I S EA B

P YR by & | HHAFY BT 8l
2. A¥q a9 o | 2. 3HEy ER:H
DT &F BT URHTOT & BT uiAToT

ayr fezm g 3N W
37T Bl 8l s

3. AHTY JEhIg &F Bl
AT I ATt FHATR

3. 3HHE gEhIg &7
& 3rfaarfva, 3T

G137 gRT veiia fosar | 31yar 3HEE CIrGil
STTdT 8l ’@Taagir Ma fopar
ST &

Uniform magnetic
field

Non-uniform

be

magnetic field

What are magnetic field lines? Give their main
characteristics.

Magnetic field lines: The magnetic field is
represented by a set of lines or curves which are
called magnetic field lines. These lines are not real,
but they are drawn to simply visualise the magnetic
field.

The main properties of magnetic field lines are as
follows:

(@) Magnetic field lines form continuous and closed
curves. It moves from north pole to south pole
outside the magnet while it moves from south pole
to north pole inside the magnet.

~N Tt ————

>

(b) The tangent drawn at any point to the magnetic
field line shows the direction of the magnetic field
B (flux density, magnetic field or magnetic field
strength) at that point.

(c) Two magnetic field lines do not intersect each
other. If they cross each other then there will be
two directions of magnetic field at the point of

FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)
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Qeé.

intersection which is impossible.

B

(d) Magnetic field lines that are far from each other
represent a weak magnetic field while magnetic
field lines that are close to each other represent a
strong magnetic field.

——
——
——

Strong Wealk
Magnetic Field Magnetic Field

(e) Although magnetic lines are not real, yet they
represent the magnetic field which is real.

T &7 YY1 # 2 376y fdwarg dfFgl
FEDHIT &F IGTY( Magnetic field Lines): THHA &
o T T ST TS 8 TR T e S
ST & 578 Trareh1g &3 3T el SITdT ST 81 A Y@y
R el BTcl 37U < IrehIy & Bl TeAd $U H
Y fRid e & Wil ST 8l

JrIhIT & @3 & U@ 10T A0 UhR E

(a) JFEDHTT &F TFTY Al TUT T ach! BT FHHI0T Bl
g a & qTER 3T g A fAoh ga T 3R i
P! & STdfh Fraeh &b IR f&ofl ga A 3TRI ¢ &l
FR T et Bl

\\- /
e

>

(b) TrIhTY &5 3T o feht foq Rl g ¥Rf Y@ 3d 3w

mgga’ﬂ‘qmmwwma &7 37Yar
% BT AT ) DI fER1T DI yeiRid Bl 8l

() T I &F I@TY 3T J UH-GIR B 781 dHred!
S o e
&=y T &Yt & 311 fob 31amya Bl

B T

HeT-12 (ifahn
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Q7.

Ans:

Q7.

TP RAR & YWY Gei el bl & )
RG] wgﬁﬁﬁﬁ@aﬁnmw
ol RIHIY & Dl YaiRid hec & |
—_—
— :
— _—
Magnetic Field Magnetic Field

() FETT O YQTY IATG 8! 8ichl & b off I
JraehIg &F DI UG B! & 311 fob arafaes erdn 8l

What is magnetic dipole and magnetic moment?

A magnetic dipole consists of a pair of magnetic
poles of equal and opposite strengths separated
by a small distance. Examples of magnetic dipole
are: magnetic needle, bar magnet, current carrying
solenoid, current loop etc.

Magnetic dipole moment: The magnetic dipole
moment (m) is defined as the product of the pole
strength of either pole and the distance between
the magnetic poles.

The distance between the two poles is called the
magnetic length and is taken as 2/ . Let ¢, be the
pole strength of each pole, then magnetic dipole
moment is given as m = g, X 21

1

1
>|
-1

|
1

|
|

The magnetic dipole moment is a vector, so it can
—> —>
be written as m = q(2l )

where 2! is the magnetic length vector directed
from the south to the north pole. Thus the direction
of magnetic dipole moment is from south to north.

DI fEea auT by 3mgof Fard e

a1y fggd, 31 ot R Fua w9 ay1 fauda gt
& GBI gal gRT FATT ST 8 g fgga &
3CTER0T & : JEDIY Y3, BS TP, IRIATE! GRATHPT,
gRTe(Y 3717

FrIehIg 31TEUT ( Magnetic dipole moment): JrhIT fggd
Tt (m) D1 fHHT Ueh g BT ga Ame duT gai &
e gl & UHhA A GRHIRT fosar 1T &1 a1 gai &
Hex 1 Gl &l JHEhd oiidTs hed & ad1 38 21 foian
STAT & U ¢d &I by AW Bl ¢, be the
pole strength of each pole, then magnetic AT §U

TrIh1Y fGEa YOI ST ISR feAT T8l m = g, X 21
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grach1y fggd 3meol Ueh Afer @ 37d: 33 39 bR forn
STaGHard m = q(2)

561 20 cfarof 3 3 ga o1 AR FERia afe e 1 39
gamamﬁuo fegra rerot o fam afaroT I 3T &1 3R
|

Q8. Derive the relation for the torque on a dipole (bar
magnet) in a uniform magnetic field.

Ans: If a magnetic dipole (bar magnet) is placed in a
uniform magnetic field, then the north and south
poles of the magnet experience equal and opposite
forces.

Let the magnetic length of the magnet = 2/
Pole strength of each pole = ¢,
Strength of Magnetic field = B
Angle between Bandm =6
. — >
Then, force acting on north pole Fx = ¢gmB
Force acting on South Pole E = —qu
These forces constitute a couple which tends to
>
rotate the magnet in the direction of B ; thus the
magnet experiences a torque.
Therefore, torque acting on the bar magnet is given
by,
C= force x perpendicular distance between the
forces
Or, T= BxZN= B(SNsinf)= ¢, B (2sind)
(since in SNZ, sin #=ZN/SN or ZN =SN sin §)
T=(dnx2[)Bsind=mBsind (since 9m x2/=m)
In vector form, r=mXB
PeT-12 (difaedn

Qs.

UoHanaH gEhg 87 o fedl fega ( 83 g9 ©®
aﬁanqﬁ%ﬁumqﬁqaﬁgm

IR I PIg by fgegld ©3-gasd) foedt IHey

Ans:

&5 H fRrd & A1 Jrach b 31 YT <faTofl gd FHM ayT
faud 9 377479 &l &l

HIAT 1 Grich ol Grach!d oreTg = 2
U €[d B gd AT = ¢,
GBIy & B Al -

B & A graes o ffd = 0

9, I g WBTRATA Fa = gmB.
i@l ga R BERA T £, =-qmb

4 o1 U g T HHTUT Bl & bt Uit graeh bl B

o1 feem # BT &Il & 3H UBR I 3O
37]%7d €T &l
31cl: B3 Yreh WR hIURd g JTEf

T =T x Ici1 b HEH oTride] g3l

T, T= ¢nBxZN = B(SNsin@)=an B (2lsin )

fe SNZ H sin 6 =ZN/SN AT ZN = SN sin 6)

T =(qnx2)Bsinf=mBsind &fddn x 20 =m)
afeAFAN, c =m X B

Derive the relation for the intensity of the

magnetic field at a point on the axial line of the
magnet.

Magnetic field intensity at a point on the axial line of
a bar magnet:
S 0 N ; B—)
a
F ------- b= ————— +|— ------ ;——"
< 21 =

Let O be the centre of a bar magnet having
magnetic length 2[. Point P lies on the axial line of
the bar magnet at a distance r from the centre O.
The position of the point P on the axial line is also
known as the end of position with respect to the
magnet. The magnetic field intensity at P due to the

north pole of the bar magnet B: will be along NP
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HeT-12 (ifahn

2 Ho_qm

Bi A7 (’r‘—l)2
Similarly, the magnetic field intensitx)at point P due
to the south pole of the bar magnet B, will be along
PS.

- _ Mo 4n
B» I (r‘*‘l)?

Therefore, the intensity of the resultant magnetic
field at the point P due to the bar magnet,

ﬂ qm _ Ho qm
ax (r1F iz (r+1)

Ho —(r"‘l)?_(r—l)z

B, =

:Eth (2 -2y
o [ Gritr=DG i +1)
™| (2= )

_ Mo _2r X2
4 qm ( 2 _ 2)2
since qmX20=m

Lo 2m
ﬁ(rz—rz)g along NP

if the length of the magnet is very small,i* << 7*

hence B, =

_ Mo2m

3
4drr

1 318fTT Y@ ur fast FEhIg &89 DY
m&%m;ﬁqﬂﬁgﬁlm

mﬁwaﬁmﬁnmmﬁmﬁgmmﬂ

HHET 1 fdig 0,21 FrIchId wIwiTs bl fodll B qrIh ol
P &l B 0 F & YT W P fa p &y 8131afiy
T IR P T o FRITd T rreh &b ATUET 31&f17 (end on)
&1 T & FU o of ST SATAT 81 53 T H I g b

wpmwmmaﬁm B NP & 3rgfea

> _ﬂ qm
" (ra)y
o ghR, B3 &% &l ga & HRoT P faq R
YrIhIg & 1 dlgdl B, PS & 3TfERTEN |

—)_ﬂ qm
By = I (r+l)2
37d: B3 TrIch B HRUT P fag IR URUITH Jrach1g &5 bl

Mo  Qm : _ﬂ() qm :
ar (p1f  4r (p+1)

_ Mo [ (r+1) = (r0)
dr th (212
o |Gt )G ri—rt)

A7 Qm» (7“2_l2)2

o | 2rxa
_47Tqm (2 2)2

B, =

Qio.

Ans:

i’ﬁ? qgm X 2l=m

el B, = - ( 22"”2)2 & 3R

gfe qraes I oiaTs sgd A arar 12 <<
_ ﬂ02m

a

drr’

Derive the relation for the intensity of the
magnetic field at the equatorial point of the
magnet.

Magnetic field intensity at the equatorial point of a
bar magnet

Let the point O be the centre of a bar magnet of

magnetic length 2/. Let the equatorial point P be
at a distance r from the centre O. The position of
the equatorial point P is also known as Broad-on
position with respect to the magnet. The magnetic

field intensity at P due to the north pole of the bar
magnet B, will be along NP

oot Gn
B ar (¢2+12)2
ﬂo m
m along NP
Similarly, the magnetic field intensity at P due to the
—
south pole of the bar magnet B> will be along PS.

Ho .

B = = m alongPS ... (ii)
E and Bz ,are inclined at an angle of 26.Therefore
,the resultant of these two field intensities is given

by,

By =+/ B} + B2 + 2B, Bscos20
. —_— —_—
since B; =B»

Be = /2B + 2B} cos 20
=/ 2B12 (1 + 00529)
=y 9B X 2 cos’ 0

= 2B cosf

Hence
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(since (1 + cos 26) = 2 cos?0)

Using equation (i), we get

_ M qm
=2X 47(_; m cos@

From the picture,

cosl =
P+
therefore
, X 21
Be = - 2 2V
Ar (4 )A
since
qgm X2l =m
in
Be = Mo om

3

Az (rQ +lz)/z

In case magnet is of very small, then i << r*
_ HMom

e 3
drr

TS S YA - YT faq IR gadhig &7 Hr digar &
fou W= Hfeaa HifFl

IR Tl 3 gEd & YHH Y& fag IR JEhIg &85 &I

HeT-12 (ifahn

AT I fdg 0,22 TS 1 Tt B3 e ol
< B AFATH < 0 A r gl IR [RIT YHeAIE

P Bl en Y &y P famg ol fRATA b1 Jrach & |Tdel
(Broad-on) b1 fRIfAT & w0 o STHT STrelm &1 8‘5’%{%@&3

FeRY ¢[d & BRUT P =g IR eI &1 Bl efigal B, NP
- T &

_Ho__m

- 4,? (r2+l2)
sl YbR, B3 Yrdch & <faofl gd & HRUT P faq W
q@ﬁnma?r?ﬂam B, PS & IrfeRT @ |

-> ..
B: = M(gﬂg) PS & 312 .......li)

Qi1

Ans:

(a1 )

TAUT , 20 HIUT TR b §U &l sﬂﬁvaﬁq’rmaﬁmaﬂ
mqﬁqu"}sﬁwﬁmsrm

By =+/ B} + B2 + 2B, Bscos20

< — —_—

<fd B =B:

Be = 4/ 2B; + 2Bi cos 20
= 2B7 (1 + cos20)
=y 213"12 X 9 cos’

= 2B cost
(feb (1 + cos 26) = 2 cos20)

FHIHIOT () F IGTT A, 9 ITd &l
Ho qm

B, =2% 4ﬂmcos6
IGEK:H
_ l
cos@ ey
3d:
B _ Mo _ qm X 21
. o r (r2+12)%
i
qm X 2l =m
3Hd:
Mo m
e = = 3
4z (r2+l2)/2

AU T Fe e Hr e agadaerar i << »°
_ tom

= 3
4drr

e

In a short bar magnet, what is the relation
between the value of magnetic induction at a
point located on the axial line of the magnet and
the magnetic induction at the equatorial point
located at the same distance?

In a short bar magnet, the value of magnetic
induction at a point located on the axial line of the
magnet is twice the value of magnetic induction
obtained at the equatorial point located at the same
distance and direction is opposite.

B :_2Be
feH BT B3 g ® H Trad B 318y Y@ ? f&a
et fagq W UROT &1 A1 3R ¥ gt |}

e yHen 3T fa Ur UTed JraehTd U1 & Hem 4T
TS ST #?
el BIdY B3 ges s B ey 3@ i) d
fopdt foq ORUT &1 T FHH g WR R
w?%ﬁu N mgqq@ﬁ'qmmwm@ﬁaﬂ?
MH |

B, =—2Bc
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Q12. What is the basic difference between electric and

Ans:

Qi2.

Qi13.

Ans:

Q13.

magnetic fields?

A. Electric field is caused by stationary charges and
magnetic field is caused by moving charges.

B. Electric field lines are not continuous; they start
at positive charges and end at negative charges but
magnetic field lines are continuous.

fae[ auT TEdIa A7) & Hed IR TR AT ?
A & T HRUT FRR 371420 B rH 1T &F TfaH=
mﬁgﬁﬁmﬁmﬁl

B. faEld 9 @MY AT A1 8Icit € ¥ EFTART A F BIed
%amﬁ%m?%rwmﬁ%mmmw
Haq i

Derive the relation for the potential energy of a
bar magnet or magnetic dipole when it is placed
in a magnetic field?

The work done in rotating a magnetic dipole (bar
magnet) in a magnetic field is stored in the form
of potential energy of the magnetic dipoleThe
potential energy of a bar magnet in a uniform
magnetic field is defined as the work done in
deflecting it from standard position (ie magnet
makes 90 degree angle with the direction of field )
to other position.

If a dipole of magnetic moment m is placed at an
angle 8 with respect to a uniform magnetic field
B. Then the torque experienced by it is given by.
T=mBsinb

If the dipole is rotated through an angle d6 then the
work done is given by

dW=T d6 = mBsin6d®

The total work done in rotating the dipole from 6;to
0, position Work

a, a,
W= f mBsin@dg=mB f sinfdfl = — mB[cos()z — cosf 1]
a

0

Therefore by the definition of potential energy,

U=W=- mB( cose‘)z— cosﬁ'l)
or, U= W=- mB( cosf),— 305900) = — mBcosd)
since 92=9 and 91 =900

In vector form, U=—- —.—
mn B

fostit B3 Jas a1 Trady feela B fRufast waf & fao
™" P09 30 TG AT A AT AT ?
by & ot fegd (3 qad) B gar
H forar ma1 1y ﬁgﬁﬂ?@ﬁﬁ}ﬁﬁ%ﬁﬁ
Hfaa ﬁm%lwwq&ﬁﬂmﬁwa‘sq{;ﬁ
(el o1 AT R @1 53 Yaeb b & ol [aRM
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Qi4.

Ans:

Qi4.

3R

15.

Ans:

Qis.

Qie.

>

ns:

& TG 90 31T T BT 1T 8) I gl Rufa o faafua
%ﬁﬁ%%wmﬁ f&rfast a7 &g & gfafa
STt 8l

gfe fopelt fgga foraanT qrachra 31gol m & &1 B A0
T FHEY JrAHIT & b ATUET O 10T TR IGT AT 8| e
m?ﬂwmmmﬁmmﬁsﬁwﬁm
ST &l

T=mBsinB

g fg[d d6 HToT IR graT €1 a fpar T g &,
dW="T dB = mBsinBd6

fega a1, ¥ 0, G ad gam & fosar mar o wrd

9, 0,
w=f nrasin9d9=m3f sin9d6‘=—mB[¢0592— cosﬂl]
L

0

31a: Wfa= Ha1f Hrufomar 3,

U=W=- mB( cose‘)z— cosﬁ'l)
or, U= W=- mB( cosf),— cos9l)°) = — mBcosd)
since 92=6' and 91 =900

In vector form, U=——.—
m B

When does a magnetic dipole have maximum
potential energy inside a magnetic field?

A magnetic dipole has maximum potential energy
in a magnetic field when it is anti parallel (ie 0 =
180°)so,U__ =mB.

fedt qEdba &7 & Wiar U6 Jaba fGga oa
3tferan feafast Haf waard 2 &

PIs qreniy feela fasell Jrachia & H stfaresdd fRufdst
F571 RadT & 579 g8 Ui FHHT=R & 0 = 180°) d9 U
max=mB

When does a magnetic dipole have minimum
potential energy inside a magnetic field ?

A magnetic dipole has minimum potential energy

in a magnetic field when m and B are parallel
(6=0")So,U__=-mB

X

oo rach 1y &9 & Wi U T4 fg[d e gaH
feuferst Harf vaar @ 2

PIg JrEIhIY Eqa_)%a“r qf:@t{ & ¥ gAan fRafds
ST I@AT & 51d m ddT B AHMEIR 8 0 = 0°) d9
Umax: - mB

Explain geographic pole, magnetic pole,
geographic axis and magnetic axis with the help
of diagrams.

Earth behaves like a giant magnet. The N-pole of
this magnet points towards the Geographical South
(GS) and the S-pole points towards the Geographical
North (GN). When a small magnet is suspended
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Qieé.

freely, it points in the NS direction. The end of a
freely suspended magnet which is directed towards
the geographic north has an N-pole due to the
attraction of the S pole of Earth’s magnet. Similarly
the other end of a freely suspended magnet which
is directed towards geographic south, is the S-pole.

The imaginary line which joins the geographic
poles (GS and GN) of the earth is called geographic
axis. Similarly, the line joining the magnetic poles of
the earth is called the magnetic axis.

The geographic axis and the magnetic axis do
not superimpose on each other. The magnetic axis
makes an angle of 11.3° with the geographic axis.

Due to the Earth’s magnetism, the magnetic field
lines are parallel to the Earth’s surface near the
magnetic equator and perpendicular to the Earth’s
surface near the Earth’s magnetic poles.

Seographic axis

ol

Magnetic
| equator

i o wergar & wiifei® ga, gadia gavimfaes
374 YT TAHIT 3741 Y THSATU |

ol U faITe b I Hifd ATER Bl 81 $A TraH
aqer-qmﬂTnﬁmzrf\&rmGS)a?rmw%ams-qa
Mo 3T (GN) BT 3R 384T 8 1579 TS B! THH
1 Horel T A TIeehTIT ST & A1 78 N-S feer & FrefRra
&1 AT & gad ¥ ¥ ticd! g5 g Pl I8 (a1 31
HMAies 3R 1 3R E, gl & b B S §d & BN
& BRUT N-¢d BISH YR Joxd T A Tchl g5 J_d
%ﬁmma’nﬂmﬁmaﬁma’ﬁ AR FERT R, s-¢@
|

T8 BT (-1 3T 311 il & HiITeiab €[aT (GS TUT GN)
P SIS &, TP el HEATdl 8l SH UHR gl &
gﬁﬁﬂgﬁﬂﬁﬁgﬁﬁ@ﬁqmﬁvy&rw

|

TiMfad 31e aur 3781 30 o UHh-GIR W
AR TE1 81 & | Jraohiy 37ef Himfeids 3781 & ATY
11.3° T DIUT g1 81JE] & HIhed P BRUT JRDIY
& Y I @Y YA @1 b FHIY gt Bl
HE & FHMT=R 97§l P b1y gfal & gt
T F8 & irad el 8l
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Ans:

Q17.

Qis.

Ans:

Qis.

Qio.

Ans:

19.
3R

What is the geographical meridian?

The geographic meridian is the vertical plane that
passes through the geographic axis.

ymfas s Far g ?
fimMfee amaeR 3eafer da & 5 dimfae 31er
TR &l

What is the magnetic meridian?

The vertical plane which passes through the
magnetic axis is called the magnetic meridian.

TEHIY AR T8 ?

33&31&?6?{31?@?3{&@%@@1%,@@?
YT HEATT &l

What is the magnetic equator ?

A great circle (circle having diameter A’ B’ as per
figure) which lies perpendicular to the magnetic axis
on the surface of the earth is known as magnetic
equator.

Seographic axis

ot

Magnetic
| equator

Y- EDIY YH YT AT & ?

b (R P AR A’ B’ T IZH dTedT g) 51
qzaﬁqag??%wq@aﬁnaa$m@lﬁmﬁ, -
JrgehIg YHET 3T b ATH A STHT ST 8 |
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Q20. Write the names of the magnetic elements of the

Ans:

earth and define them?

The magnitude and direction of Earth’s magnetic
field at any place are completely given by three
quantities known as magnetic elements. These are
the following:-

(1) Magnetic declination (6)
(2) Magnetic inclination or dip ()

(3) Horizontal component of magnetic field (B ) of
earth

(1) Magnetic declination (6) : Magnetic declination at
a place is defined as the angle between geographic
meridian and magnetic meridian at that place.

Figure (A)

Figure (A) shows the top view of the Earth where
Gy- Gs and My - Ms represent the geographic and
magnetic meridians respectively. Then the angle
GnyOM; = B is the magnetic declination.

2.Magneticinclination or dip (d) - The angle between
the direction of the total intensity of the Earth’s
magnetic field and a horizontal line in the magnetic
meridian is called Magnetic inclination or dip ().

HeT-12 (ifahn
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Q2o0.

Magnetic Meridian Geogréphic Meridian

Figure(B)
In figure(B) OB shows the total intensity of the
earth’s magnetic field.OMy is a horizontal line in the
magnetic meridian making an angle d with OB. This
angle is called the Magnetic inclination or dip (d) of
that place.

3. Horizontal component of the Earth’s magnetic
field (By)- The component of the total intensity
of the magnetic field in the horizontal direction
in the magnetic meridian is called the horizontal
component of the Earth’s magnetic field.

S5 el 5 G e 3 o
?

%mangqm%m g ma?rg%namqﬁtrm
qofaar RN gIRT ST & DI dd
HeT 31T 8l ¥ Fwfafad &-

(1) THIHTT TG T FeaaTei(O)
QYIFIBIY Afel 37UaT TH ()
QTEDHT &F BT &1 g (B.)

L 37999 17 fearard (0)- ford T IR wimfes
IR T DI TR B T DHIUT bl 37 AT
2l g@ﬁnmm fEaura 0 I gfviya fosar

=)

3 (A) g2t 7 271 527 SRATCAT & STET Gy, - Gs TUT My - Ms
P HHRT: HITITeIch TUT b d TR Pl 1Tl el &l
Td BIUT GyOMs = 8, THIHIF 375 B

2. DI Afd 31¥dl THT (6)- b Afd gt &
TrIHIY & T Pod el b FGRM TUT Jraeh g TR

H U &5 1 P Hed DIvT &l JEehIg A 3747 T97
(6) P& &l
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Q21.

Ans:

Q21.

i
ATELTHT

=)

f=1(8) T OB YrIhIT &F Y e cilerdl I <=ITel & OB
TEDHIT AR H U &fdsT 3T OM, F 1T 6 F7C 8l
& HI0T 3 YT BT b1y Afd 37UdT TH (5) HEdTdl
&l

3. gl & gEHIg & P &= gce (B,)- @D
IR o &3 < § g & BT e diadl B
Hed gl & JRD 8F ol &fdst ged deardr ol

Derive the relation for the horizontal and vertical

components of the earth’s magnetic field at a given
location with the angle of dip.

M H—QL;?'
§ By

Magnetic Meridian Geogréphic Meridian

In the figure, By is the horizontal component and
Bv is the vertical component of the intensity of the
earth’s magnetic field.

Then
B =B cosb........ (i)

H
B, =B sind ... (ii)
Dividing (i) by equation (ii), we get

Bv _ Bsind —tan S
By Bcosd an

_ By
tan 6 By

Squaring and adding equations (i) and (ii), we get
B}>+B,?=B2c0s20+B2Sin20=B(c0s25+5sin?0)=B?
BH2 + BV2 L(iv)

feil A g WA R gl & a1 & dfas
gﬁs;fam'asﬁm PIUT & T HE U
|

B:
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Q22.

Ans:

Q22.

Q23.

Ans:

Q23.

Q24.

Ans:

Magnetic Meridian Geogréphic Meridian

3 #, B, &1 g & qUT By Yl & qRIHIT &F B
gl &l @Edq gee ol

ag
By =B cosd... (i)

BV = B SiNG oo (ii)
THTBROT (i) T () ST UM S WR,

Bv _ Bsing _ tan S
Br  Bcosd A
_ by
tand = B_H .................... (iii)

FHIHROT (i) g (ji) DT 71 PP 31151 IR ET UTA &,

B,2+B\?=B?c0526+B2Sin26=B(c0s26+sin20)=B2
B=+/By + By v

How will the angle of dip change if one moves
from the magnetic equator to the pole?

At different places on the earth Magnetic inclination
or dip (0 is different. If one moves from the magnetic
equator towards the pole, its value changes from 0°
to 90°. The value of magnetic declination (d) is 90° at
the poles and 0° at the equator.

Tfa ®roT few yrR aftafda s afe o1 s
faqaq X A ga R FATar @ 2
T TR 3TCAT-3T WHET R by

(0) 3TCITT-3TCTT 81T 8 | IS IS Jrachid XA ¢ga
B 3R STAT 8 A1 HBTHH 0° H 90° b grdrel
JIGehIg GHHA (6) BT HIF gdl UR 90° BIdT & 4T YHEe
@R o° gdr el

Ffd 37yar 99

Where on the surface of the earth is the value of
the vertical component of the earth’s magnetic
field zero?

The vertical component of the Earth’s magnetic field
at the magnetic equator is zero.

gl & YAhI & BT HedfeR Tedh &I A JE! B
AT TR BEI [ Bl 87
Wﬂ{qwmmgwﬁaswmw;mm
Heh &l HIH [ &IdT &l

Where on the surface of the earth is the value of
the horizontal component of the earth’s magnetic
field zero?

The horizontal component of the Earth’s magnetic
field at the magnetic pole is zero.
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Q24.

Q2s.

Ans:

Q25.

Q2e6.

Ans:

Q26.

Q27.

Ans:

gt & Jaba 8 &1 8531 uess &1 0 gd) HY Jds

R HET [ AT &2

gungaﬁswmw &fdst gesd BT AA [
|

Define magnetic flux. Give its SI unit.

Magnetic flux - The number of magnetic field lines
passing perpendicular to a surface is defined as
magnetic flux. Flux is symbolically denoted by ®.
The unit of magnetic flux in the SI system is the
weber (Wb) or Tm2.

®=B.A =BA cosB, where 6, is the angle between
> >
B and A

PIEDIY BAdH B IRITT 62 ISHSDT .1 °HTES ad10 |

TSI aTed) qé%%ng%)aﬂgm Wag BT
Eecl

T & FU H gRYINT BT AT 8l Tl I

TeTpIaR © & gRT Fefud fasar srar 81 s.. ugafa

JrIHIY FoTaT bl 3hTs daR (Wh) TT Tm? Bl

®=DB . A =BAcosd, T8I0, B 3R A HAAPITE|

Define magnetic flux density or
induction (B). State its Sl unit.

Magnetic Flux Density (B) or Strength of Magnetic
Field:Thenumber offield lines passing perpendicular
to the unit area of a substance is defined as the
magnetic flux density and it is represented by B. If ®
is the flux passing through a material of area A, then
the flux density will be B = ®/A. In the S| system, the
unit of magnetic flux density is the Tesla, or Wb/m?.

T TTed OT raeh1d UROT (B) T afrifra
&Y | SHPT S 0TS T |
E\[@ﬁﬂ Ui Udcd (B) (Magnetic Flux Density or
Strength of Magnetic Field ) - Toplt geTd & sopTs A
o A IR Tl & IT3AT BT IAT Dl
T g4cd & ¥9 H UR9Td fHar iTdr @ aa1 g9 B
R e fRid foout SraT 81 afe A &5rthet gard ol uard
A THERA ITAT FoieRT & 81 a7 FoieRT g9cd B = O/A BT
|s.|.qq%rﬁrﬁ,qaﬁﬂwm BT SHIS Tesla TT
Whb/m? &l

magnetic

Define Intensity of Magnetisation.

The degree or extent to which a substance placed
in @ magnetic field can be magnetised is called
Intensity of Magnetisation. It is denoted by I When
a magnetic material is placed in a magnetic field,
then that material acquires magnetism. Thus the
magnetised substance acquires some dipole -
moment.

The magnetic dipole moment of a substance per
unit volume is called the intensity of magnetization
(1. If M, is the total amount of the dipole moment
and V is the volume of the substance, then

HeT-12 (ifahn
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Q27.

3R

Q2s.

Ans:

Q28.

3R

I=
Vv
Since m__=q X2, and V= Ax 2|
net m
s I q, x 2l q, (for bar magnet)
5 e Ax 2] " A (evlindrical magnet)

where q,, = pole strength of the pole, / = magnetic
length of the magnet of cross-section area A.

Magnetic intensity is a vector quantity. Its SI unit is
A/m.

@daT (/) (ntensity of Magnetisation )&!
T
gaﬁ’%’i(degree) 3HYar ﬁ%ﬁﬁ%g RER)
T ST JrIhIhRUT fehdT ST HebT & 3H TRIhIhUT
AT (1) ( Intensity of Magnetisation ) @& &l DT (/)
& gRT (U fopaT 1Tar 81 519 foset rachig uerd &1
ol rachra &5 1 3@ 1T & a6 98 ary G2l
TEUT R oIdT 8| 3H TR Jrichicpd Uald &bl oo fegd
3reof 8 srar 8l

yerd o fegla Jrachia 3erul &bl ufd seprs 3mad o1

el /) e &1 e M Tega 31meqol bl
ol HIAT & 4TV 38 Uerd T a8, a9

m
net

v

;

%2l , and V= Ax 2l

Since m,=q,

qu Xz{ q!?i (En’!q'@:‘-ﬁﬁ-iﬁ'[f]

- A @EEGR TED & Ao

So, I=
Ax 2l
T8 q, = gd DT ga Tma
2/=JrIh P JRIDHIY TS
3R A= TTURY PIC BT &TBA

q@ﬁ%wm U |fen AR 8l SHHT S AHADB
A/mE|

Define Magnetising Force or Magnetic Intensity
(H) of magnetic field.

The extent to which the magnetising field can
magnetise a substance is called the Magnetising
Force or Magnetic Intensity. It is denoted by H.

The Magnetising Force or Magnetic Intensity (H) is
equal to the ratio of the magnetising field B, to the
permeability of free space yo .

That is, B
a0
Ho
or, B,=pH

qEHT &9 B dlgdr HYET gEdA digdr (H)
(at:;gnetising Force or Magnetic Intensity) &1 UfRuTiYG
|

gRHToT g1 AT STEF db gED aF fedt et B
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Ans:

Q29.

30.
Ans:

Q3o.

Trafopd BR Fhdl 8, Jrafdba b aTe &F I dlgal

3-T?F:IT JHIhT GIEGH (H)(Magnetlsmg Force or Magnetic

Intensity) eIl &l 30 H ¥ ychid fasar sar 2l

GIESIGK] o 1Y HET ST 8l i

B erdlT, Ik &5 (B,) YT FHafe & URima (1) b
3T & SRR Bl &

34Id, = Bu
Ho
or, By=pH

Define Magnetic Permeability (p). State its Sl unit.

The extent to which the magnetic lines of force
can enter into a material is called the magnetic
permeability (p) of the material. That is, the power
of conduction of magnetic lines of force through a
material is known as the magnetic permeability. It is
denoted by p.

The magnetic permeability of a material is equal to
the ratio of the magnitude of the magnetic induction
(B) to the intensity of the magnetising field (H).

i.e, p=B/HorB=pH

The Sl unit of magnetic permeability is Tm/A.

TIEHIY TRINGT ( Magnetic Permeability ) (1) &1
qfyyTftrd &3 [STHT S.. °1Hb adTU |

g8 ufory g7 FET 316 ab

Tl I U9eT o STl & gerd
FHEAT & 13791, fohel uaTd & gIRT
3 TTeA BT AT TRTEAT
B33 p gRT Uffa ST 8l

fosdil ueTd BT I IR Jraehd UROT (B) &b
fHToT TYT Pfdbd HIA Tl &F DI dlddl (H) &
HAUTA & SRIR Bl 2l

YT, p= B/H T B= pH

FHRIBIY YRITAAT DI S.I. SbTs Tm/A &l

Define relative magnetic permeability ( #r).

g Y@y fedt
URITAT ()
T G131

Fq F ST SATAT

The ratio of flux density in a material to flux density
in vacuum (Bg) is known as relative magnetic
permeability.

ie,

__pH
="

H
H

“r=B,

H=H K,

Q

So,

/- are dimensionless.

T4 YHRIBIT TRITHT ( £, ) Y TRUTRE S|

fopeft ueTy o Uefa TTea YT At o Ueia gcd (By)
Wﬁmm&rmm$wﬁmmél

Q31
Ans:

Q31

Q32.

Ans:

o, T g

Define magnetic susceptibility.

It is the property of a material which shows how
easily the material can be magnetised when placed
in @ magnetic field. It is denoted by x.,

Magnetic susceptibility is equal to the ratio of
magnetising intensity (1) and magnetising field (H).

That

magnetic susceptibility(X.)= é

Xmhas no unit. It’s just a number.

Qrachrg gUTTEdT a1 ugfe &1 afrurfia &3 1

ge fopeft uerd &1 1ot 8 51 &7 T 3 5T W
e 3 AT A b 1 a*Tiell 8l 3 x, F Uafid
[ERIEIGIE]

YAHTY GUTEAT FrIhIhRUT el (/) TUT Fraeh
I (H) & YT & SRS BIT 8l

3rafq

N

I
magnetic susceptibility(xm)= 57a

X HTAPET E| T8 TS Udh U3edT &l

Establish relation between Magnetic Permeability and
Magnetic Susceptibility.

The total magnetic flux density (B) in a material is the
sum of the magnetic flux density in vacuum (B,) and
the magnetic flux density due to the magnetization
of the material (B,,).

ie.

B= Bi] + B m
or,

B=p H+p I =p (H+1)

Since B ,=p H and B, =p I

o
or,

or,

or,

or,

H

Since  p,

0
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Q32 Wﬂ R d I‘ qaar I d d’ a !ol ;"IE'E" at ‘;ﬁ:ﬁ'l' ai In a non-uniform In a non-uniform In a non-uniform
qeq JIHdE (Relation between Magnetic Permeability magnetic field, magnetic field, they | magnetic field,
and Magnetic Susceptibility) g theykmove from move from weake; thi diamagnetic
. . weaker to stronger | to stronger parts of substances are
3TR: m I :Iﬂ f|' ol ol W TR g9 (B) ﬁa—iﬁ; 'ﬁ|’ magnetic fields the magnetic field attracted towards the
JIEDHIY Fefd T I-cd (B,) AT Ul & raebed (B,,) & rapidly. slowly. weaker fields, ie. they
PRUT YrAh1Y FoieRT Bcd T 1T 8l ove ffom stronger
to weaker magnetic
3_-[2]1?[ field.
In these In these In these substances,
substances, substances, the the magnetic lines
- : magnetic lines of | magnetic lines of of force are farther
B= Bil + B g CTTTIETIEEERRES ( f) force are much force are closer than in air.
closer than in air. | than in air.
or, B = nH +H 0’ =" u( H+1 ) These substances | These substances The resultant
also have a have a small magnetic moment
Since B =pu H and B =u . permanent permanent of these substances
0 @ m L magnetic magnetic moment. | is zero.
moment.
B 1 .
ero =i Mo | s (ii) Q33. mxgaﬁumﬁ,mﬂqﬁﬁﬂmﬁamqﬁw
ety B qAT HIfATI
. = 347
or, p= ,un( l+,1'm) ............ (i)
. B 1 -
Since p= F and X, = ; weqEe uard | e uard yftEd gard
sl yard | sty uerd | ufdgaehra gard
M D GRT U gRIgd o Fq ‘mqﬁﬂiﬁﬁ
or. _=( 7 ) ARG AREN I S HENV 2
p m AT
a
AN | qehmaA i@ | qedm A i
: ' S WR Y uerd &5 | 5T R Y gard ST R Y uery
oy p (14, ) s (iv) SR | G am B R | G 4 o e
TUAYIBAET | H 37T < & faudid 310q
. H ST & T &R oAl & ITed B
Since p =— 2l
’ - * M
“, [—~] [—~] —
Q33. Compare ferromagnetic material, paramagnetic ggﬁgﬁ% %ﬁ‘i@?%??a; gg’ﬁ = 8%[
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Q34. Compare ferromagnetic material, paramagnetic
material and diamagnetic material on the basis of
susceptibility and permeability .

Ans:

Ferromagnetic
substances

Paramagnetic
substances

Diamagnetic
substances

1 | Their permeability
is much greater
than one (p>> 1).

Their permeability is
slightly greater than
one (p>1).

Their permeability is
less than one (p< 1).

2 | Their
susceptibilityis
xm large and
positive. They also
follow Curie’s law.

Their susceptibility
is small and positive.
Their susceptibility
is inversely
proportional

to absolute
temperature.

Their susceptibility
is small and
negative. Their
susceptibility is
independent of
temperature.
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35.  What s Curie Law in Magnetism ?

Ans: The magnetic susceptibility of a paramagnetic
substance is inversely proportional to its absolute
temperature.

Wi O T = %a T =constant
where,x,,=magnetic susceptibility of a paramagnetic
substance
and T = absolute temperature.

At Curie temperature, ferromagnetic substances
change into paramagnetic substances.
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Q36. Compare Electromagnet and Permanent Magnet.

Ans:

36.

3R

Electromagnet

Permanent Magnet

These are temporarily
magnetised

They are permanently
magnetised

They are usually made of soft
materials.

These are usually made of hard
materials.

The strength of the magnetic
field lines can be varied according
to our need.

The strength of the magnetic
field line cannot be varied.

The poles of an electromagnet
can be altered.

The poles of a Permanent
magnet cannot be changed.

Example of a temporary magnet
is solenoid wounded across a nail
and connected to a battery.

Example of a permanent magnet
is a Bar Magnet.
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Q37. Draw magnetic field lines when a (i) diamagnetic,

Ans:

Q37.

(ii) paramagnetic substances are placed in an ex-
ternal magnetic field.

() When a diamagnetic material is placed in an
external magnetic field.

@E
Diamagnetic

(i) When a paramagnetic material is placed in an
external magnetic field.

Paramagnetic
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