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Assertion-Reason Questions

Instructions: Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.
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Assertion-Reason Questions

Assertion (A): A current-carrying conductor experiences a force when placed in a magnetic field.
Reason (R): Magnetic field exerts a force on moving charges.

HTFRYT (A): ST Teh URTATET  HTeleh Y Yeehl &1F H TWT ST &, Tl 38 I el ofaTell & |
HROT (R): Feehr &1 ITfcrefliel TR IR Sef ST & |

Assertion (A): A moving charge creates a magnetic field around it.
Reason (R): A stationary charge also produces a magnetic field.

AR (A): AN AN 3T TRT 3R Teh by &1 3cee] AT & |
hROT (R): FEUT 37T 8fY Ueh Yohr &1 3ot HATE |

Assertion (A): The force between two parallel current-carrying conductors is attractive if currents
are in the same direction.

Reason (R): The force between two parallel current-carrying conductors is given by Ampere’s
force law.

ITRFUA (A): TS ST ATAY URTATET ATeTehl 7 URIU Uk &Y &2 H gh ar 3 oI ooty
qrell &l THYUT Sof graT gl
HIOT (R): & GHATAY YURTATET ATeTehl & I g TFAIT & Oof IH O fear Srar 1

Assertion (A): A bar magnet suspended freely in a uniform magnetic field aligns itself along the
direction of the field.




Reason (R): Torque acts on the bar magnet due to the magnetic field.

HFRYA (A): Th O3 Yoo , [T FATT Yool &1F H T 7 &9 & et fohar S g, a
&1 o feem A Tf&T 8 ST B
T (R): Y1 &77 o HRUT DS Ydeh W HYOT HRI AATS |

Assertion (A): The working of a moving coil galvanometer is based on the torque experienced by
a current-carrying coil in a magnetic field.

Reason (R): The sensitivity of a galvanometer can be increased by increasing its magnetic field
strength.

3IRYT (A): T FHsoll URTATH 1 H1Y A Teh oI 677 H Ueh RTATET HSoll caRT
37e797d TohU AU Sl HTEOT O IMEMRAL |
hIROT (R): URTATHY T GaEclT T IHRT Teehl &1 T ATF TGThT ST ST AhelT ¢ |

Assertion (A): In a cyclotron, the frequency of the applied alternating voltage should match the
cyclotron frequency of the charged particles.

Reason (R): Cyclotron frequency depends only on the mass and charge of the particle, not on its
velocity.

HTAHU (A): Teh HISFeAICIol H, SI19] ATl dlecs ehi ITgTT HTATI Ul I HISFellclol
3T @ Al @elr =BT
IO (R): AISFAICIST TR el HUT & GedATeT 3T 3T R HIR A &, 3HRT AT WA |

Assertion (A): Magnetic field inside a long solenoid is uniform and parallel to its axis.
Reason (R): A solenoid behaves like a bar magnet with well-defined north and south poles.

HTRHY (A): Teh ofd URTATET IRGATTART o 37e YhTg &1 FAHTeT 3R 3k 3787 o HATAR
grar gl

RUT (R): Teh YRTATE! IRGATTRT Teh 5 Yoeh I g TR Xl 8, foraH Taee 30X
3R Efaror Yo g g

Assertion (A): Magnetic field lines do not intersect.
Reason (R): If two magnetic field lines intersect, a single point will have two different directions
of the magnetic field, which is impossible.

HHDY (A): YT &7 TV Toh-GaR Y TlcTeaie 71 el o |
HROT (R): ATE; &1 Yeehie &1 YT FfcTedhe; il 8, ot Ueh fei OX Yoehiar &7 hY & 37eTdT-37efeT
ey giaft, S 3T 1

Assertion (A): When a charged particle moves perpendicular to a uniform magnetic field, it
moves in a circular path.
Reason (R): The magnetic force acts as a centripetal force.

HTFRY (A): ST Teh JTATRIT 0T Teh HHTT YhIY &1 oh ol Il AT ¢, AT T8 Teh
TR T 3 1 T




HOT (R): Y FoT Teh 373y ool o &I H R AT 8 |

Assertion (A): A current loop in a uniform magnetic field experiences a torque but no net force.
Reason (R): The net force on opposite sides of the loop cancels out.

10 | 3THHYST (A): Teh HAT Yeehl Y &TF # Teh URT ITRI G ST TELT h1 el & ol fehed 1S YEET
ol g1 ST |
SIROT (R): TTRT 3 ORIy 9&il o) QG 7ol Teh-G@aR ohl HATC T ol ¢ |

Assertion (A): A current-carrying conductor experiences a force when placed in a magnetic field.
Reason (R): Magnetic field exerts a force on moving charges.

11
HTFRYUT (A): STl Teh URTATET  Teleh hl Yeeh1 &7 H IWT AT &, T 38 I el ofaTell |
HROT (R): eehr &1 ITfcrefliel TR IR Sef ST & |
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A charged particle moves in a uniform magnetic field in a helical path. The pitch of the helix
depends on which factor?

Teh JTARIT HUT Teh HA FrFaehg &1F H Teh Fidel(helical) T H I LT
=g affe fr U9 fFg FRe W AR = g2

(A) Charge of the particle / FUT & 3AL U

(B) Mass of the particle / hUT & GeIHTT U

(C) Velocity component parallel to the field / 8 & FHACGRK d9T Gceh W
(D) Magnetic field strength / W &7 &I digdr W

A wire carrying current is bent into a circular loop. If the radius of the loop is doubled while
keeping the current constant, how does the magnetic field at the center change?

Ife URTEEY o@ i Brsar & Qe X fear Sw 3R ury 3aRafdd @,  Fe ®
I 8T HY TG

(A) Doubles / RAT g1 STTaM

(B) Halves / 31TeIT g SITQaTT

(C) Remains the same / 3M9R@fdd Igam

(D) Becomes four times / T a1 RRSILEL

Two long parallel conductors carry equal currents in the same direction. What is the nature of the
force between them?

al ol WA dletehl H AW G2 7 URT JaTigd & W@ &1 3efeh are &l & Jepid
T grafr?




(A) Repulsive / FIGE )

(B) Attractive / 3TTehNUT

(C) Zero / j[=T

(D) Can Not be determined / TR 18T fohar a1 Ihar &

If the radius of a current-carrying circular loop is doubled while keeping the current unchanged,
by what factor does its magnetic dipole moment change?

Ife aRTEET g o i Bear @ e w0 fear a3 anr aaRafda @,
38T YT Gfayd AUl fohelal IEAT deolam?

(A) Doubles / SRAT g1 STTam

(B) Halves / 31TeIT g1 SITQaTT

(C) Quadruples / TR [T T ST

(D) Remains unchanged / 3aRafda e

A moving coil galvanometer has a coil with N turns, area A, and carries a current I. If the
external uniform magnetic field is B, what is the torque acting on the coil?

Teh eishsell Sheell URTATH H N 4T arell Hsell &, S &athel AR 3R s@d urT
I vaTiee 8 W1 g1 IMG died  UhEHANT goaehrd &1F B g, ol $sell W SR el arell
3T AT GHam?

(A) NIBA

(B) NIAB cos6

(C) NIAB sinf
(D) NIAB tan6

A bar magnet is divided into four equal pieces. How does the magnetic moment of each piece
compare to the original magnet?

Iie Teh &35 gFash ol IR FAT Al A fqefaa fomar sme, ar gl st &
Ww&g‘rﬂgga—qqoﬁgﬁdl H $ar grem

(A) Same as the original / #eT & A

(B) One-fourth of the original / el &T W—ﬂ’hl’lé’

(C) Half of the original / #eT T 38T

(D) Double the original / FeT T STl

A ferromagnetic material is heated above its Curie temperature. What happens to its magnetism?

gfe fohdl cliggraehid geryd & 38 FJU d9AE I fAw 76 fhar sme, o sqeh
qFShcd I FIT EH?

(A) Increases / ¢ SITTIT

(B) Decreases / €1 ST




(C) Becomes zero / [T gl S
(D) Remains unchanged / 3gRafda @l
" rhe torque experienced by a current loop in a uniform magnetic field depends on which factors?
Teh FATT Yoaehd &F H Toh 4RI o0 GaRT 3eTerd Toham argm 3mgoT foved SRt ) fasie
ERGINE
8 |/(A) Area of loop, current, and magnetic field / o9 @pT &A%, URT, 3K W av
(B) Only current / hdeT 8RT
(C) Only magnetic field / Fael W &
(D) None of these/SFIﬁ' T aflé' F!'Eﬁ'
| |[What happens to the magnetic susceptibility of a paramagnetic substance as temperature
increases?
S YA 96l 8, Al Ueh 37e] Yraehrg 9erd &l gFaehld Ygia 9T a1 Jeid gl
&7
9 (A) Increases / &l ©
(B) Decreases / T€dl &
(C) Remains unchanged / 3gRafdd wdr §
(D) First increases, then decreases / Ugol dadr %’, T gedr %’
A current-carrying loop is placed in a uniform magnetic field. In which orientation will the
torque be zero?
gie Teh URTEET o Uoh FA goaehg &1F & @r oe, of T f&ufa & 3mgot o
gIam?
10 (A) When its plane is parallel to the field / STq SHHT deT &1 o A &r
(B) When its plane is perpendicular to the field / ST& SHHT del &1 & odad al
(C) When its axis is parallel to the field / STq §&ehT %ﬂ' 81T & FATR &r
(D) Never / 8T =181
One-Word Answer Questions (1 Mark)
Serial No. Question

The strength of a magnetic field is measured in which Sl unit, named after a famous
scientist?

1 qahe & 7 dgar e gfey e & FF W) W@ 918 SIsHs 7 A S
&




Which rule determines the direction of magnetic field around a current-carrying conductor?

2| oRraTeY e & AR 3R e 85 1 Rem e ey aren v e A
Which law gives the magnetic field due to a current element?

3 Tt Torerar @ fordll &R 37arard o ShIROT Yaehie &1 AT Bl 672
Which sensitive device, based on electromagnetic principles, is used to detect and measure
extremely small electric currents?

4 | Fe & saeeRie 3ueRer, S faegaded Rguidl WX amaiRa &, scdd o
faegd YRS &1 gar o 3R A9 & fAw 3T fhar S g2
Which instrument is modified by connecting a low resistance (shunt) in parallel to measure
high currents in a circuit?

> frg 3YRIOT T Teh a1 YFoRIT & FHARR S 3Td ORT A9 & o (21)
FMmfra frar S &2

6 aehId gfaga el &I SI5HhTS fohet Hifoheh SIgHhSAT § cdee Bl 87
The Sl unit of magnetic dipole moment is derived from which fundamental SI units?
Which main property differentiates para, dia, and ferro magnetic substances?

¢ hieT /T HET T[0T 37, Uidl,dite erehr veret # f3etar arer g2
Which experiment demonstrated the magnetic effect of current?

8 | o v oY T & ey e Y Rt o
What happens to the magnetic field strength at the center of a circular current-carrying loop
if the current is doubled?

0 | 3y v JAER URTEE- FEAF TR ORT @Y A #R AT S0, A 38
TR eIy & & gl W FAT GG IS
Which law states that the line integral of magnetic field is proportional to the total current
enclosed?

10| sl ar s g & feel 9 o & 3reIfeer e &1 &1 YT WATheeT 9Y @ R
FeT URT & FHTITCAT BT &2
Which property of superconductors is utilized in devices like SQUIDs to detect extremely
weak magnetic fields?

11 SQUID S 3Tt H AfcaTelhl T HIATIAVAT AT HHASR by &5t 1 -
gaT 9 & forw 3ger Hir S &2
What is the S| unit of magnetic permeability?

12 YhTT TR T S| FehTS FAT 52
Which force acts on a moving charge in a magnetic field?

13 eI &1 # ITTCTRfTel JTART TR ahieT AT aef 1 el &2
Which law is used to determine the force between two parallel current-carrying conductors?

14 &I GHTAR YRTATET TTcTehl o 81T Sof [eTHITIRd el o TolT hisT AT [ FATeT fhar STdr
&2
What is the shape of the magnetic field lines inside a solenoid?

B | orrarr aRafae & e Sad o7 Tt H SR S fe €7

16 Which physical quantity remains conserved in a moving coil galvanometer?




Tl HIA URTATR F Flet A siifce afr afera weh g

What happens to the torque on a current loop when it is perpendicular to the magnetic
17 field?
TS IR o[ YeIehid &1 o efdeaicl g1l & il 38 IR ST JTEUT T AT gIell 82

Which substance has the highest susceptibility in ferromagnetic materials?

| egrednr qenitd @ Fee it TRemIT v g g &2

Which rule determines the force on a current-carrying conductor in a magnetic field?

19 hieT AT Tol g erehr &7 H YRTATeT wTefsh IX aef el el i 82

What is the Sl unit of reluctance?

20 eehrg 3aier/ GcRIer &I S| gehts FaT ?

2 Marks Questions

$hH 96T
g.
YRTETET TR & URT 3R YFhrT &7 Scoo] el ehl SITEAT HIEES & TG Sl FETdcl A Y |
1 | Explain the creation of a magnetic field around a current-carrying wire using Oersted’s
experiment.
5 TRe-Aac fATs #4782 39 A0 §I I I d HY|
What is Biot-Savart Law? Express it mathematically.
3 Teh ofdll el URTaTe) aR & for TrdiR & aRafiar fagd s a@snsu|
Explain Ampere’s Circuital Law for a long straight current-carrying wire.
4 | T ORI JAPR ofd o ohey IR o1y 47 1 10T ] FATe-Hae foraat & repranar 1|
Apply Biot-Savart Law to determine the magnetic field at the center of a circular current loop.
SIS Teh 3T TRIcT hoT Yraehly &1 # ITTcreliel BT § Al 36 UR o197l aTel Fof 2T feerm 3 foreiRa
5 | Frardrg?
How is the direction of force on a moving charged particle in a magnetic field determined?
o | FAHER SIRTCTEY AT & A oraTel ek fef 1 FpTel b1 ARSIl ot
Define the nature of the force between two parallel current-carrying wires.
o | ETTETEY T P U GraehT G faeya 2 gl el &7
Why is a current-carrying loop considered a magnetic dipole?
o URTATY & decHIe F yRafdd Fta i 7 gasmsT
Explain the method of converting a galvanometer into a voltmeter.
9 YEaehTY gfaerd 3ot sl aRemm & 3R saeht gers ford |
Define magnetic dipole moment and write its unit.
1o | T HTIATEY T I AT Qe TEOT TFaIehtar &7 3 37TRIahciat 3R ~YeTeia ol §ieil 62
When is the torque on a current loop in a magnetic field maximum and minimum?
1 TR 4RT o {7 138 & GHG T 3UGNT leh Yaehig &1 hl AT HY |
Explain the magnetic field using Gauss’s theorem for a steady current.
12 | TFARIR T aRemT fohd 3mam o &1 STt g2




On what basis is the definition of Ampere given?

13

T FFeh I AT YRTART FUSell FIT gl ST §?

Why is a bar magnet considered equivalent to a solenoid?

14

Tl Yraehier gfaefd TR ThaAT Yraehi &7 & of9TeT dTel def 3R YT &l FHSSV|

Explain the force and torque acting on a magnetic dipole in a uniform magnetic field.

15

a6 G UG H HIAAT GFR § SN Aed T 81T gl g AR o
grafeh fhar ST Hhdre?

Which type of magnetic material strengthens an external magnetic field and can be magnetized?

16

371G, TicrgFehrg 3R eliggaehra verdl # vee 3iaw 41 8?

What are the key differences between paramagnetic, diamagnetic and ferromagnetic materials?

17

Gaehal 3TN Y1 &1 clierell # 3 Y |

Differentiate between Magnetization and Magnetic Field Intensity.

18

wﬁmﬁ$W@wmwwqmm%?

What is the effect of temperature on the magnetic properties of magnetic materials?

19

Th TR Yraieh 3TN Tk e goareh # 1 i g2
What is the difference between a permanent magnet and an electromagnet?

20

What is eddy current, and what are its applications?

HaX URT 4T §, 3R g8 3IoNT T &2

21

A straight conductor of length 50 cm carrying a current of 5 A is placed in a uniform magnetic field
of 0.2 T. Find the force experienced by the conductor if it is placed perpendicular to the field.

Teh 50 QAT ol ENET TTeleh TSIt 5 A T URT JaTfeed 8T T 8, 39 0.2 T FHASY Yoehi 817 &
TGN ST 8| I HTefeh &7 & Siddc T ST, Al Aleleh SaRT 3{eT87d fohT 91T def oh HTeT 7T |

22

A particle carrying a charge of 2 pC moves with a velocity of 3 x 10° m/s perpendicular to a
magnetic field of 0.1 T. Find the force acting on the charge.

Teh T fSIHH 2 uC T IMANE, 3 x 10° m/s & AT Y Teh 0.1 T o Jeeh1 &1 o efeieie] Il el
&1 T W T Fla aTet Tof T AT AT HY|

23

Find the magnetic field at the center of a circular loop of radius 10 cm carrying a current of 4 A.

10 QAT F35T aTel Ueh el [T oh she; TR Yol &1 T AT AT Y, STl SHH 4 A T URT
Jarfed 8 er &l

24

A proton moves with a velocity of 2 x 10’ m/s perpendicular to a magnetic field of 0.5 T. Find the
force acting on it.

TF el 2 x 10’ m/s H IT T 0.5 T & YehIg &1 & elead I FAT & | 3 T 1 e aTel ST
T AT ATT L

25

A solenoid has 1000 turns per meter and carries a current of 2 A. Find the magnetic field inside the
solenoid.

Th YRTETET F3ell H i #leT 1000 B ¢ 3R 5T 2 A URT JaTfee g1 T &1 URTATET Felr
o 37eX YeIhT &1 T Al AT HY |

26

Calculate the torque experienced by a 10 cm x 5 cm rectangular loop carrying a current of 3 A
when placed in a uniform magnetic field of 0.2 T at an angle of 30°.




Th 10 AT x 5 T ITIATHR o7 FFEH 3 A I URT Fa1fe e 81 T e, 38 0.2 Toh HEY Tl
&1 3 30° o ShIUT IX TWT SITClT ¢ | 3737 fohU 91T el JATEOT ol HeT ATl |

27

An electron moves with a velocity of 4 x 10° m/s in a magnetic field of 0.2 T. Find the radius of the
circular path it follows.

Teh Solergiol 4 x 10° m/s & AT F 0.2 T & Yelehl Y &1F # ITTct el § | a8 T FaTehe 9 oh
T EROT YT & IHAT [T AT F|

28

A wire of length 1 m carrying a current of 5 A is placed parallel to a magnetic field of 0.3 T. Find the
force experienced by the wire.

1 HYEX el Teh R TSIE# 5 A &1 URT JaTfeed 81 TET 8, 3§ 0.3 T & Yoehi 815 & FHTAR 1T
STl & | TR E@RT 3e787el FohT TV sl T HTol AT Y |

29

A charged particle of charge 3 uC moves in a uniform magnetic field of 0.5 T with a velocity of 2 x
10° m/s. Find the force acting on it if it moves at an angle of 45° to the field.

e AT 0T forg# 3 pC T 31T §, 0.5 T%Wﬁﬁﬁwmﬁz x 10°m/s & 391 F T
FIar g1 TfE T &7 F T 45° & 0T X IfA FAT 8, A 39 TR FRT e aTel Sl T JTeT AT
Gy

30

Calculate the dipole moment of a current loop carrying a current of 2 A with an area of 0.05 m?2.

Teh T o ToTHehT &T9thel 0.05 m? &, T TSI 2 A URT varfed &1 1S & o gfaea 3mgor
T HTeT ATl Y |

3 Marks Questions

Explain the significance of Oersted’s experiment in the discovery of electromagnetism.

3NEES & TN T T cTdeehed I TieT H Aged AHSSV |

U S AL R A SA @ 4R yarfed & W@ §l aR ¥ 2 @A g W g
& & URACT Td fern HUiRa w1l @y &), 3§ gRomA & gt TR &
a9y fAIA (Ampere’s Circuital Law) & 3UINRT GaRT 1|

A long straight wire carries a current of SA. Determine the magnitude and direction of the
magnetic field at a point 2 cm away from the wire. Additionally, verify the result using
Ampere’s Circuital Law.

A long straight wire carries a current of SA. Determine the magnitude and direction of the magnetic
field at a point 2 cm away from the wire. Additionally, verify the result using Ampere’s Circuital
Law

T ot W AR AR U G @ W@ ¥ AR d 289 gl o Gudr s @
gR&AToT U9 feem FuilRa i maé‘r,svcrﬁwmaﬁrg%cﬁﬁw$trﬁwﬁun
(Ampere’s Circuital Law) & 393197 GaRT <l

A charged particle enters a uniform magnetic field perpendicularly. Derive the equation for its
trajectory and explain how the Lorentz force influences its motion.

T AR HUT ThETA bl 8T H SFadd FaA Al &1 38k TU & FHor Hy
geufd HITAT IR FASAST & @RS a8 SR 11T AT HA FGHTAT AT g

Explain how a moving coil galvanometer is converted into an ammeter.




Tl el URTATH T THIET H H8 Serell ST g, FASST|

6 Derive the expression for the force between two parallel current-carrying conductors.
el FHTAY URTETE  =Tefsh i o & Jof & fort F#ientor egedel RS

7 Why does a solenoid behave like a bar magnet? Explain.

YRTATET HUSeN &8 Yeeh hl g YR FT AT §? HASATSV|
Explain the effect of temperature on the magnetic properties of materials.

® | wereif & eI IUIT R AT 5 T Y AT
A current loop behaves like a magnetic dipole. Justify this statement.

9 Teh YR YIRT Teh Jeoh1 &faed i oRg cTAGR Il ¢ | $H el Y 3T Sgrsv|
Define magnetic susceptibility and give its significance.

10 Jaehrg ggf sl aRenfed s 3R gt Agea T3]

State Ampere’s circuital law and explain its application to an infinitely long straight current-

11 | carrying wire.

TP & IR fATH 1 TATST 3N S8 3ed Fa1s aTel URTATET N I o] leh HHSSU|
Describe the working principle of a moving coil galvanometer.

12 T HSoll URTATH & R HeHid H THSST
A proton and an electron move with the same velocity in a uniform magnetic field. Compare the
force experienced by them.

13| e oieler 3R U Solaglet HoTet 99T & UHEATT  Gaehial 819 3 Told § | 3o7oh GaNT 37191 fohw
91T el I JelelT HITST|
Differentiate between paramagnetic, diamagnetic, and ferromagnetic materials.

| s R iR e wert# R A
Explain why a current loop experiences a torque in a uniform magnetic field.

15| o YSehT &1 F LR 97T Teh JTEOT AT 31e]37d AT 82
A wire of length 1 m carrying a current of 5 A is placed in a uniform magnetic field of 0.2 T
perpendicular to it. Find the force experienced by the wire.

16 | 1 #HIET &S 3R 5A YRT ATl URTATET TR &I 0.2 T UhEHTA el &1 H efeaed @M I g | R
AT T3 fohT 97T e T 7T |
Explain why the earth’s magnetic field is not uniform.

17 G2l T GehTg &1F Uhd AT Fh1 =1 8icll © ?

Explain the significance of magnetic field lines in visualizing a magnetic field. How do these lines
help in understanding the strength and direction of the field? Justify your answer with at least two
properties of magnetic field lines.

18 | gaehig & @ Gl # Yaehly &1 W13 1 A1 Heed g2 I @IV &1F HT feem 3R
el &l FHSTT # H@ T gicl 82 3T 3T Y Yoehid & @13 1 A T HA
ar faQwansit & aryr 3T sgasv|

19 | Compare and contrast a bar magnet and an electromagnet based on their origin of magnetism




and practical applications. Which one would be more suitable for industrial applications and why?

o8 Yoo AR e gaeh #T gaehed & A AR AR AN & TUR T
ot HITAT| e 3ueTr & fov Sl 3R 39ged § 3R =i

20

Explain the torque experienced by a bar magnet in a uniform magnetic field.

ThEHAT  YdehId &7 H TR AIeie SaRT T8 fohT 91T et i HASATSU |

21

Explain the concept of magnetic dipole moment with an example.

eI STALd TEUT hT Hehe el &l 3eTe0T Algd FHSSV|

22

Explain, how does the motion of a charged particle change in the presence of a uniform magnetic
field?
ThEATT  YdehId &7 T 3UTET & JTATRIT o1 &Y a1 H Ferelcdl §, FHASIT?

23

Describe the working of an ammeter and how it is connected in a circuit.

THIET & I et T ITohaT a1 afoTd &Y 3R 3@ aRay 7 8 SsT 31 &, §AssU|

24

A long ideal solenoid has 1000 turns per meter and carries a current of 2A. Using Biot-Savart law
and Ampere’s Circuital Law, mathematically analyze the magnetic field inside the solenoid.

Teh el e URTEET Hsell # Ui #Mex 1000 & 3R 5@ 24 % GRT Jarfed g1 &
¢ riewTEd fas- IR TR & aRuy s 39T #Xdh el & 3R 3T
aehrg &1F T IOTCT §9 & fageivor Y|

25

Compare the behavior of soft iron and steel when used as core materials in an electromagnet.

faegd gash A PR Uerd & §9 H IYANT fohT STl TR HItFe 3T 3R FEXel oh TR T Jolell
|

26

Design an experiment using household materials to demonstrate Oersted’s experiment and
explain how a current-carrying conductor produces a magnetic field.

B IeTd ohT ST hleh JEES oh TNT T TRl el o Tl Teh TET TR vl 3R H&T
foh YRTaTEY ATersh fohd YehR YFaehI &1 el AT E |

27

Propose a new application of Ampere’s law in modern-day electrical circuits and justify its
importance.

merforen feg el TRYYT #H TR & T2 & Teh AU 3e]91eT &7 SEdTd & 31X SHehT Hgell bl
TIsE A |

28

How does the Biot-Savart law help in deriving the expression for the magnetic field at the axis of a
circular current-carrying loop?

Srcar-arad g #T 3T Fh UR-ET gehR o HT 36T W Yahg &1F & cdoleh
T geafar H{ A S g2

29

Devise a method to measure the strength of a bar magnet’s field using easily available materials .

Tl 3Tl ATATIAT T 3T H¥eh Ueh Yl faenfd Y fSrad cus goeeh o &l & cfrrar
AT ST H |




30

Imagine you are designing a new type of galvanometer with enhanced sensitivity. What changes
would you make in its construction?

Tl Y o 31T TR GG dTell Ueh AT URTAT  TSSITSeT T 18 & | SHeh AT 319
HieT-ahieT T TRATA HLaI?

4 Marks Questions (Long Answer question )

Explain how Oersted’s experiment demonstrates the relation between electricity and magnetism.
How can this principle be applied in modern electrical devices?

s & JANT F e 3R graehed & oM GO H H8 TR fham Sirar g2 56
fewia 1 aryfas fdegd Iusaon & A e fFar S dehdr &2

Derive the expression for the magnetic field at the center of a circular current-carrying loop using
Biot-Savart law. Analyze the effects of loop diameter, current, and turn density on the field
strength. Discuss its significance in modern technological applications

STe-HIad 2 71 3T FI g, fohdl el Rigge anr qu S $g W b &
T ShoTsh eqcowT | AU &Y, Faffiesy aReedl A9y & o3, 4wy, AR °eted & gorra
T faRANOT Y| IMEfoieh Tehellehl 3THANN H SHeh Hecd i SATEAT A |

Analyze how a moving charge experiences a force in a uniform magnetic field. How does
the direction of force change with direction of velocities?

Ig faveivor Y f& v afaefer e vhEA Trehd &7 A fRd gER T
T 3T HIAT | fafdeer Qo v feemsit & @rey e dr feur F& seerdr &2

Using Ampere’s law, derive the expression for the magnetic field due to an infinitely long
straight current-carrying wire. How does it vary with distance?

TFIRR & @99 &7 3997 e, T 3ad o« Y YRIEe! dl & HRUT 3ceed
AR &1F 1 Sholeh TS Y| Tg g0 & AU HY Feoidm g2

Derive expression for the force experienced by a current-carrying conductor in a uniform
magnetic field. How does the orientation of the conductor affect the magnitude of force?

Tsh FATA 9P &1 H URMETET dleleh  SdRT 397 fohT a0 oo FT  hoish
HeUesT HY| AT T STHE T & IRAT H H& w0faa aar &

A charged particle moves in a uniform magnetic field in a circular path. Evaluate how the
radius of the path depends on the charge, mass, and velocity of the particle.

Teh AR HUT FHAT b &1 H JaehR 92 H a1l acr g1 99 & FHear
33T, gedAT 3R 39T W FF [ Feer &7




Compare the working principles of a moving coil galvanometer and an ammeter. Why is a
shunt resistance used in an ammeter?

el FHeell URAT 3R THleR & F Reurd &1 go=r w| T # e
gfaRier &1 39T 41 foRar Srar 82

Evaluate the effect of increasing the number of turns in a solenoid on its magnetic field.
Justify your answer with the help of Ampere’s law.

Teh URTETEr IREATTRT # Hi)turns) T HEAT Felel T Yoehld &7 G FAT THIT TSIM?
W%ﬁmwwmgamwﬁmﬁﬁwﬁl gq% JfaRed
aReITerR & o GaehiT &1 W qReAToeh Y o eTs, 'efed, AR arr @ digar & vea
W T4 Hil

Analyze the impact of increasing the number of turns in a current-carrying solenoid on its magnetic
field strength. Using Ampere’s Circuital Law, derive a mathematical justification for this effect.

Additionally, discuss the influence of solenoid length, turn density, and current intensity on
magnetic field inside the solenoid.

Discuss the factors affecting the sensitivity of a moving coil galvanometer and suggest
ways to improve its sensitivity.

el Hsoll URTATAT &I FaTecl  HT FAIIT el dTel HRebr T Tam Y AR
SEHT AR doi= & U FU|

10

Explain the torque experienced by a current loop in a uniform magnetic field. Evaluate
how this principle is used in electric motors.

Teh FATT JEaehd &1F H URT [T &aRT 3HeIs1d T 1T ool 30T &l
FASIST| 38 ffeuid & 39T fdegd Al # $& fahar S g2

11

Design an experiment using a simple setup to determine the direction of the magnetic field
around a current-carrying conductor.

TS HTUROT JTIHT FI ITANT HIh, URT dTeeh dleleh & IRT AT JFahrar & I
feem fuiRe aa & fov T w2 dar |

12

Suppose you are given an unknown magnetic material. Devise a method to determine
whether it is paramagnetic, diamagnetic, or ferromagnetic.

A o foh YR Teh AT Greehrg gerd fe=r 2 g1 g8 AeiRa e $
faftr R ¥ &% a7 sepgrad gfagradia ar dggrada B

13

A scientist wants to build a stronger electromagnet for an industrial application. Propose
modifications to the solenoid design to maximize its magnetic field strength.




T diliaten e e q9aer & U Th Aol fagages el dgar ¢
$Th I 8T AT Ydeldl F1 AURdA A & v URIarEer Fosenr o &
MY FEATAT |

14

Create a simple working model using household materials to demonstrate the force
between two parallel current-carrying conductors.

al FAAR URTETET drefel & o dof & Y& el & [olT el AAGAT &l
3UANT Hlah Teh T PRI AlSS S1T|

15

You are given a bar magnet and a coil of wire. How would you generate electricity using
this setup? Explain your method.

39T Th & I IR dR T Fgell &1 ST §1 3§ AT HT 3TN Fleh
39 fdegd F& 3cTeol HE 39e Ay v sarear Hi

16

State Biot-Savart’s law. Comapre it to Coulomb’s law? How it may be used in determining the
magnetic field due to a current-carrying conductor of arbitrary shape.

SEC-8a¢ 1 AaH ford| sqR o & ud @ Jelerr ST Brr ofr ampfar
& URTE-ET TToleh & HRUT Scheol daehrd &7 1 AUTRT el # g8h 39T vy
YR fRaT ST Tehar §l

17

Why does a charged particle experience no force when moving parallel to a uniform magnetic
field? Provide a detailed mathematical explanation using the Lorentz force equation. Additionally,
analyze the effect of magnetic force on charged particles moving at different angles and explain
helical motion.

fohell ARIT HUT W T ToT FAT AN T ST Ig ThEAHTA Yoehld &7 & FHACR it
awm@m%?aﬁaaﬁmﬂwwmmwmgvsvﬁ%ﬁaﬁr?mumaﬁl
ary g1, fAffiee ol 9T I FI arel ARG ol & AU IhT ge & FoT 7
W%QW#WW?W?WW@?WW)helicalmotion) Ca)
HASAT|

18

How can a bar magnet be considered as an equivalent solenoid? Explain the underlying physical
principle and show how the magnetic field lines of a bar magnet resemble those of a solenoid.
Also, discuss the concept of magnetic dipole moment to support this equivalence. Support your
answer with a well-labeled diagram.

Tsh ©F Yah I Toh Jod URMERT el & & H H& FHST ST Tehcl 82 58 NS &
Hitcrer fetnd & Tose @l R Ig ST & O3 Yaeh & by &7 WV fhd JhR
W@Hﬂvﬁgﬁmﬁgl m?r—,gamaﬁqaw )Magnetic Dipole Moment)
@mﬁmﬁyawﬁgﬁaﬁlmﬁmaﬁmaﬁw
q TS |
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Define magnetic permeability and magnetic susceptibility. How do these quantities vary
for diamagnetic, paramagnetic, and ferromagnetic materials?

zj;qq'-ﬁq qIETHIdl ﬁ?gaﬁtrqaﬁrafrtrﬁﬂﬁ?r | ﬁwum,
sgran 3R dlegren gerdt & o Fu e gl £
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Explain the effect of temperature on the magnetic properties of materials. Why do
ferromagnetic materials lose their magnetism at high temperatures? Explain with the
necessary diagram.

TSty & YA U W AIHG & GHE B FASSU| Aggrachy uerd 3wy
dT9AT W 39T Joshed FAT TN &d &2 HTaIH INT YT FHAAT |
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A high-speed train uses magnetic levitation (Maglev) technology, which eliminates friction
between the train and the tracks.

(a) Explain how a changing magnetic field can be used to lift and propel the train forward.

(b) Which principle of electromagnetism is applied in Maglev trains, and how does it help in energy
efficiency?

Teh 3T I dlell ¢l ATl (I Saileled) Tehelieh T 3UANT el 8, fad o 3R
et & d g¥ur AT & ST gl

() HASMST foh IRATNT IahIT &1 ¢oT AT 3o 3N AE dg= 7 HA FEIAAT Al
gl

(@) Avold ¢oit A Taegadeshraar & foha [fetnd 1 3uder fhar Siar g, 3R I8 3ol
G&TaT H# S HEFeh gidm 872
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During a thunderstorm, lightning generates a powerful electric current.

(a) Using Oersted’s experiment, explain how this electric current can produce a magnetic field.

(b) How can this concept be used in designing lightning protection systems for buildings?

T JTEN-qhrT & aRTe, fastell ke & v rfFarmel fdegd orT 3cdest gl &l

() 3EES & FANT & IUR W FHAST b Ig fdegd ORI fFA TR vh Jahg &
3o L Thal gl

(@) 38 AU $T 3TN Ha=ll I TqeTell &I Jontarat HT fSellse wiat & Ha fohar
ST Hehell 87
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Magnetic Resonance Imaging (MRI) machines use strong magnetic fields to produce detailed
images of the human body.

(a) How does the Biot-Savart law help in determining the magnetic field generated by the current
in the MRl machine?

(b) Why are strong superconducting magnets used instead of normal magnets in MRl machines?

b 3elaAle; SATST (MRI) FAled R & faega o 9o &t & forw aufebeemelr
a1 &¥AT T 3T AL & |

() FHSSV foh arAic-@aé @gdm MRIANT H Jaligd URTSART 3ol YaehlT &1 I




AT A H FY FgS g

(@) MRIFMNA H FAT Freehl I Tl ATFRAT 3fcrareleh aehi T 3TANT F4T
forar Srar g2

High-voltage power lines carry huge currents and generate strong magnetic fields.

(a) Explain how Ampere’s law helps in calculating the magnetic field around a long current-carrying
wire.

(b) How can power transmission companies reduce the harmful effects of magnetic fields on
human health?

See-diecst fdegdoiss R AT # URT yarfed aar § 3R rfeaeme e &7
3cUe XAl Bl

() FHHATST foh TFIRR & A Toh ofdl YRT-algh R & IRT IR ISR &F H
AVTAT A H FA TETIAT FAT B
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(@) faegd 9uor Sufaar AlTa Faeeg W gahT &= & giiahRe Jeral H Hd HA
X Thall &7

The Earth behaves like a giant magnet, with a north and south magnetic pole.

(a) Using the concept of a magnetic dipole, explain how Earth's magnetic field resembles that of a
bar magnet.

(b) How does this magnetic field help in navigation, and what are its implications for satellite
25 communication?

gedl Ueh faerer gueh I g FaeR A g, [ 3o% 3R for ¢a gid €

() I Sfaed I HTURUM & ITANT Feh FASSY foh gL T Jahg &7 o3
€_|;E|T=F (bar magnet) & THT F4i gl

(@) Ig IR &1 AT H A TGIAT HFT g, AR 3YIE TAR W 3T FAT TG
usd g2

Case Study -1

Magnetic Resonance Imaging (MRI) machines use strong magnetic fields to generate detailed
images of internal organs. The principle is based on the interaction between the human body's
hydrogen nuclei and the external magnetic field. The uniformity of the magnetic field is crucial for
accurate imaging.

AoAfeen (e SATST (MRI) #fel AR 39T T faeqa Sfadl 3cdeed el & T
AT b &1 ol 3TANT Al &1 T§ eend Al R & gsgiel = 3R
STEdT aehr &1 & S dlceid WX 3R g1 b AT & TIU gaehig &7

TATAT 37cAd HTaTH gl gl




Questions | 996T:
1. What is the role of the magnetic field in MRI machines? (I Mark)
MRI AT & ThIT &1F s T ${fAHT gl 82 (1 37%)
2. Which law explains the generation of a magnetic field due to an electric current? (I Mark)
it & fAH fdegd URT & $ROT 3cUead AT &F T AT 82 (1 )

3. Derive the expression for the magnetic field at the center of a current-carrying circular loop
using Biot-Savart Law. (2 Marks)

SIAC-AGIE fH T 30G1T Feh YRGS JAhR T & shg W Ieehrg &1 &l
cgoleh ATd hITAT| (2 3HF)

Case Study 2:

Wireless chargers use magnetic induction to transfer energy from the charging pad to a device. The
process is based on Oersted’s discovery that an electric current generates a magnetic field, which in
turn induces an electric current in nearby conductors.

eI Ao tield?lq UROT (Magnetic Induction) FT 3UIRT Feh dATfeldl 45 & 3aEd ds
Foll TAAART Fd &1 TE Tiham s T Tel R IR &, o Hgar faegd
YRT AT & 3cUeed A 8, S FoAgact arereh #H faega anT IR &tar g

Questions | 996T:

1. What happens when an electric current passes through a conductor, according to Oersted’s
experiment? (I Mark)

3NEES & TN & AR, S fohell dreleh & faega arT varfed gl &, ar &
81T &7 (1 37F)

2. Why is Oersted’s discovery important for modern wireless charging technology? (1 Mark)
3MEYfAeh dRReE ISl dehelleh & AT 3NEES &1 Wil AT Agea ol 872 (1 3/%)

3. Derive the expression for the magnetic field at a point due to a long straight current-carrying
wire using Ampere’s Law. (2 Marks)

TFRY & fATH 1 3UANT Fleh Toh ol Wef fdegd URT YRMEE dR & HROT
fonel foig oY deshrg &1F & choteh &1 e HIfAT| (2 37p)

Case Study 3
Context | e

Magnetic Levitation (Maglev) trains use strong magnetic fields to lift the train above the tracks,
reducing friction. The interaction between the train's current-carrying conductors and the external
magnetic field generates a force that propels the train forward.

tj;elcl?lu 3dlelsl (Magnetic Levitation - Maglev) ¢l # #aled ga@zr & I 3UANT Ih

T @ JeRAT ¥ FW 31T AT &, Y gY0T 3 & STar g1 & & YRIEg! Areldh
3R 9l YahT & & S WER hAT Ueh o 3cUeet HAT &, ST ol @l T dorelt
gl




Questions | 996T:

1. Which rule is used to determine the direction of force on a current-carrying conductor in a
magnetic field? (1 Mark)
bl &8 H URMEET dleleh W ol i fgem @uiRa e & fov @l ar s
garer foRar Srar 82 (1 37%)
2. What is the role of Lorentz Force in Maglev trains? (1 Mark)
Frela ¢eil H WSt dof ol 4T AT Bl 82 (1 Hh)
3. Derive the expression for the force experienced by a current-carrying conductor in a uniform
magnetic field. (2 Marks)
Teh GAEH deehld 819 H URIEET dleleh SaRT 37137d fhU 1T gof & chofeh A
qred HITAT| (2 HF)
Case Study 4:
Context | et

A moving coil galvanometer measures small electric currents by detecting the torque experienced by
a current loop in a magnetic field. This principle is used in analog voltmeters and ammeters.

Tl Hell URTATH DI fAegd YRS o AU & fw o &7 # URT T earT
31e137d fohT 1T JTEOT T AT SN §1 Fg AU Tl dlecHer AR T A
wer faam ST g

Questions | YRaT:

1.

What is the principle behind the working of a moving coil galvanometer? (1 Mark)
W@W%Maﬂﬁwmﬁwﬁ? (1 31%)
How can a moving coil galvanometer be converted into an ammeter? (1 Mark)
Tl Hsoll URTATAT T vy # H& gRafda fhar ST Fevar &2 (1 3i%)
Derive the expression for torque acting on a current loop in a uniform magnetic field.

(2 Marks)

ThEHAT Ydehid &F H Teh URT o[ T e dlel 3TEUT & holeh Yo ST
(2 37)



