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Chapter 12: Magnetic Effects of Electric Current — Detailed Practice

Student Name / faremff <1 m: Batch/&=: Date / f&=ier: ___/___ /2026

Point-by-Point Chapter Concept & Formula Overview

A & figar g fraw, g3 w& oo

Topic / foig Key Concepts, Equations & Rules (English) TR AYRUY, SHieheor ud fam ()

1. Magnetic Field Lines Closed continuous curves (N > S outside, S » Ninside); dgash EEINTS, 3R ST N); UaaT & &
crowded where field is strong; never intersect. e, Hheft ufaese T8t il

2.Right-Hand Thumb Rule Thumb = Current (1), Wrapped fingers = Magnetic Field ST = fagra o (1), fordy stferdt = Jadha
Lines (concentric circles around straight wire). & @M |

3. Solenoid & Uniform parallel field inside solenoid; inserting soft iron gRATTeIeRT & iR Tenaa™ gahia &, =R Al

Electromagnet core makes a strong Electromagnet. I TS T W fI[d gareh ST 81

4. Fleming's Left-Hand Forefinger = Field, Middle finger = Current, Thumb = TSI = &3, AT = YR, RGBT = I | I,

Rule & Domestic Wiring Force. Domestic AC: 220V, 50Hz; Live (Red), Neutral ufRuer: 220V, 50Hz; @< (Live), el
(Black), Earth (Green). (Neutral), g1 (Earth) |

Magnetic Field Lines Around a Bar Magnet Fleming's Left-Hand Rule (Motor Rule)

Al 3 fingers mutually
\erpendlcular (90°)
FOREFINGER:

PHBINE, FBiEER S tioentr (1)
@Dt lonSaf f tr el T OOMEhb)tag)

Outside Magnet: North (N) - South (S) | Inside: South (S) - North (N)

Figure 12.1: Bar Magnet & Solenoid Magnetic Field Lines / = 12.1: &5 qaa ga ufk-iferent Y gahia &5 ¥@§ — TYBA Coaching
Centre

Section A: Concept Check — Fill in the Blanks & True/False
g 3 ATURUT A — e o 1@ T/ 3189 (Q1-Q8)

Q1. [EN] Outside a bar magnet, magnetic field lines emerge from the

[HI] 58 gae & amex & 3@y ya ¥ Aeperane 8a H farefi gt &1

pole and merge at the pole.

Q2. [EN] Inside a long current-carrying solenoid, the magnetic field is

[HI] et seft aRareret & «fiar aaft figen = dadr &= BT 81

at all points.

Q3. [EN] A soft iron core placed inside a current-carrying solenoid forms an

[HI] eRrarg) uRkArferent & ofiar =R\ «ig &l his e R FAAT I

Q4. [EN] In India, domestic AC supply has a potential difference of
[HI] +TRa & =< AC Smgfd T fawaiar V 1 smg Hz g

Q5. [EN] [True / False] Two magnetic field lines can intersect each other at a point of strong field.

[HI] 97 / 319e: & gerehi 83 3@ Uadt &5 § Ueh-guR i e Tehd! &

V and frequency of Hz.

Q6. [EN] [True / False] The field at the centre of a long circular coil carrying current consists of parallel straight lines.

[HI] T / 39a: el TR URTETe! Gt o the UR & 3@V FATAR it 3@ gidt &1
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Q7.[ENI [True / False] A wire with green insulation is usually the live wire of an electric supply.

[HI] T / 3r8: & fagaRied aren IR ur: feg+a arR giar 81

Q8. [EN] [True / False] At the time of a short circuit, the electric current in the circuit increases heavily.

[HI] T / 3rac: egquyH & gAg gikuy 7 fga orT sgd sifee a6 Sl g1

Section B: Multiple Choice Questions (MCQs)

G : qgfaweda w7 (Q9-Q16)
Q9. [EN] Which of the following correctly describes the magnetic field near a long straight wire?
[HI] &3 e eRmaTe! IR & FAehe Gereha & T Tgt quiv &:

(a) Straight lines perpendicular to wire (b) Straight lines parallel to wire (c) Radial lines (d) Concentric circles centred
on the wire

Q10. [EN] The magnetic field inside a long straight solenoid carrying current:

[HI] eRraTe! sl el aRarferen & i adh &=

(a) is zero (b) decreases towards its end  (c) increases towards its end (d) is the same at all points

Q11. [EN] At the time of short circuit, the current in the circuit:
[HI] FrgueE & w7 uRuy & frd w1 &1 #r:

(a) reduces substantially (b) does not change (c) increases heavily (d) varies continuously

Q12. [EN] A positively-charged alpha-particle projected towards west is deflected towards north by a magnetic field. The
direction of magnetic field is:

[HI] ofgm &t ok vaiftd g erafAd STethl-ahoT Gadhia & gRT IR i SR fA&fud g Sirar 81 gachra & i feam &:
(a) towards south (b) towards east (c) downward (d) upward

Q13. [EN] Which of the following properties of a proton change while it moves freely in a magnetic field?
[HI] Fe<hia & 7 Had ®U & i St THT Uiei a1 Shi--3T1 07 gRafdd gid1 8?2
(a) Mass & Speed (b) Speed only (c) Velocity and Momentum  (d) Mass only

Q14. [EN] An electron beam moving horizontally from back wall towards front wall is deflected to your right side. The direction
of the magnetic field is:

[HI] & Fi Slar @ T 6t Sar Fr 3R SfsTd: T8 ear soag= Yot 3aeh &g ok A& gidr &1 Jedhra &= i faam &:

(a) Vertically upwards (b) Vertically downwards (c) Towards left (d) Towards right

Q15. [EN] When is the force experienced by a current-carrying conductor placed in a magnetic field maximum?

[HI] dehi & & T& YRTETE] TTeieh IR o7 aTell 9l e STTYeha™ gidT 872
(a) At 0° (parallel) (b) At 45° (c) At 90° (perpendicular) (d) At 180°

Q16. [EN] What are the standard insulation colours for Live, Neutral, and Earth wires respectively?
[HI] fergTa, ISR T 3Eueh dRY 3 WM STTER0T T ShAsT: &R 872
(a) Red, Black, Green (b) Green, Black, Red (c) Black, Red, Green (d) Red, Green, Black

Section C: Assertion-Reason Questions
g q: AWNHAT-FHRT U7 (Q17-Q19)

Directions for Assertion-Reason Questions / 3ifWerya-aRoT usil & farg fAdan:

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option:
(a) Both A and R are true and R is the correct explanation of A. (A 3R R gl 9 § 3R R, A &l Tl et ol g1)

(b) Both A and R are true but R is NOT the correct explanation of A. (A 3R R i 9 § tig R, A <l Tg! e g1 T 81)

(c) Ais true but R is false. (A 9T & Tig R 319 &1)

(d) Ais false but R is true. (A 319 & tig R I &1)

Q17. [EN] Assertion (A): Two magnetic field lines never intersect each other.

Reason (R): If they intersect, the compass needle at the point of intersection would point in two directions simultaneously,
which is impossible.

[HI] 3fery= (A): & 9adhia 85 3@ el Teh-geR ot Ufdwes gl el |

&ROT (R): A & U1 e ot ufcresen foig wR -t o g8 af femsit i iR Hehd ¥l St de1a 781 81
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Q18. [EN] Assertion (A): Soft iron is used to make the core of an electromagnet.
Reason (R): Soft iron loses its magnetism permanently even when current is switched ON.

[HI] sif¥era= (A): Faegga 99 o1 ohis a9 o folg =9 <ilg ot SUaT foha STTeT 81
ROT (R): 1RT AT et OR T A g1 37T geiehed @1 3T 81

Q19. [EN] Assertion (A): Metallic appliances like electric iron and refrigerator are connected to the Earth wire.
Reason (R): Earthing provides a low-resistance conducting path for leaked current and prevents severe electric shock.

[HI] siffera= (A): aTg & STTaRUT aret AT ht JEuh daR & ST S1aT &1
HROT (R): UHA &R0 ¢1RT & oy Sreq-nfaRie o2 ugr ahwar & ofRk fied smard § s=mar &1

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
gz T Afd g Ia8qF 927 (Q20-Q25)

Q20. [EN] Why does a compass needle get deflected when brought near a bar magnet?

[HI] 55 3 Fare o) R Rt 1 g Rt =it & o 22

Q21. [EN] Why don't two magnetic field lines intersect each other?

[HI] <t dchra & Y@ Yeh-geR oht nfdese il el heeft?

Q22. [EN] List two methods of producing magnetic fields.
[HI] Jehia & I0= &t & &l asich fafeg)

Q23. [EN] State Maxwell's Right-Hand Thumb Rule.
[HI] fowe @ afarvr-g ois fem fafeg)

Q24. [EN] State Fleming's Left-Hand Rule.
[HI] wifei o1 amgs e fafea

Q25. [EN] Name two safety measures commonly used in domestic electric circuits.

[HI] =R forega aRut & v & I gRer Surdl & AW fafeag)

Section E: Short Answer (SA) Practice Questions (3 Marks Each)
g 3: Y ITAT AT U (Q26-Q31)

Q26. [EN] List three characteristic properties of magnetic field lines.

[HI] Ssehrer & st 3 vt 1o & et e

Q27.[EN] What is a solenoid? How does a current-carrying solenoid behave like a bar magnet? How can it be used to make an
electromagnet?

[HI] aReferenT ford ehgd €2 aRTaTe! uRATeIRT B gaeh i Hifd chdl agR et 67 399 fAgld 9o hd a-1d 8?2

Q28. [EN] In Activity 12.7 (current-carrying rod AB in a horse-shoe magnet), how is the displacement of rod AB affected if (i)
current is increased, (ii) stronger magnet is used, (iii) direction of current is reversed?

[HI] derchra &= & <&t aRTaTg! ©€ AB o foRITa R &)1 U1d U afe (i) RT 9618 1Y, (i) Weet gaeh Ugad a1, (jii) &R eht fem Iete & simg?

Q29. [EN] An electric oven of 2 kW power rating is operated in a domestic circuit (220 V) that has a current rating of 5 A. What
result do you expect? Explain.

[HI] 2 kW <1feRT STAdich aht Geh faeld dex forelt eReg aRue (220 V) & waferd forar STt & fSietent e sigwdies 5 A §1 8y frg oo & srdenm
A &2 WE HfS|

Q30. [EN] Distinguish between Short-Circuiting and Overloading in domestic electric circuits. What precautions prevent
overloading?

[HI] /g2 (Short-circuiting) dT Sfd*IRoT (Overloading) # SiaR T FIfSIY| ATIHRUT § =+ & forg erm Faenf=ar axa arfee?

Q31. [EN] What is the function of an earth wire? Why is it necessary to earth metallic appliances?

[HI] *[5ueh aR &1 R SRf &2 UTg o STTER0T aTel I ehl YEUfchd T T SHTGTh 62

Section F: Long Answer & Analytical Questions (5 Marks Each)
e E: e I U fedwunare weT (Q32-Q35)

Q32. [EN] Describe an activity with diagram to show the pattern of magnetic field lines around (a) a straight current-carrying
conductor, and (b) a current-carrying circular coil.
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[HI] (a) T YRTETE! TTeren q20T (b) YRTETET JRITRR UIRT & IRI 3R garehra &3 J@rstt il e a1 & forg ferarerema a1 aofa Rifsig)

Q33. [EN] Describe Activity 12.7 to demonstrate that a current-carrying conductor placed in a magnetic field experiences a
mechanical force. State the rule that gives the direction of this force.

[HI] Tg @1t & forg feRamena @t quia HIfSIY foh derehia &3 § 7@ URTATE! TTeich IR Ueh It il ohedll & | a1 <ht &= sram aren faw fafem)

Q34. [EN] Explain the schematic structure of a common domestic electric circuit with Live, Neutral, and Earth wires, electricity
meter, main fuse, and parallel connections.

[HI] =_eg frega ufRuer <l e & qui hifSiq S fael=r, Serii & y&uch R, Hiex, e WISt a1 uisha date &l

Q35. [EN] (a) Consider a circular loop of wire lying in the plane of the table with clockwise current. Find the direction of
magnetic field inside and outside the loop.

(b) Answer Q6 of NCERT Exercise (electron beam deflected to right).

[HI] (a) #<1 & 9 & U8 dR & JTehR UM H f&0Terd eRT 98 3@ &; U1 & +fiaR a a1ex gachia & ahl faem F1d g1 (b) Siarei=T Yot Ut &l IR
&S|

Section G: Case-Study / Competency-Based Questions

e M: HY-TEE TR U8 (Q36-Q37)

Q36. Case Study 1 (Solenoid & Electromagnet Lab):

A student wraps 200 turns of insulated copper wire closely around a hollow cardboard cylinder and connects it to a battery
and rheostat.

(i) What is this cylindrical coil called and what is the pattern of magnetic field lines inside it?

(ii) How can the student increase the strength of the magnetic field inside it?

(iii) What happens if a soft iron rod is placed inside the cylinder?

[HI] Ter B T & s IR faglaviet afd & R & 200 TR e St & SisdT &1 (i) 39 St ol o1 shgd 6 SR 59ch ofiaR & et giam 87 (i)
YehIg & I Ueetdr h FeT Tehd 82 (iii) +ffar 777 g il B W R R ghm?

Q37. Case Study 2 (Kitchen Electrical Safety):

Riya plugged an electric geyser (1500 W), an electric iron (1000 W), and a microwave oven (1200 W) into a single multi-plug
socket connected to a 5 A, 220 V circuit. Immediately the supply went off.

(i) Calculate the total current drawn by all three appliances together.

(ii) Why did the supply go off immediately?

(iii) Which current-rating circuit is suitable for heavy appliances like geysers?

[HI1 Rar3 5 A, 220 V & T &t Tiche # 7R (1500 W), 3%t (1000 W) 3R Agentda (1200 W) Tar Ry, @ g fsteft s g 11 (i) et umr
&Y O e, (i) FsTeRt Rt dig g7 (i) Y IueReont & forg R SR &t aRuy Iuge 87

Complete Answer Key & Detailed Solution Hints (ITTHTAT U4 & Hahel)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q1 North (I9<1), South (gf&ofY) Q2 Uniform / Same (YJehgdm)

Q3 Electromagnet (f=[d geren) Q4 220V, 50 Hz

Q5 False (319 — Never intersect) Q6 True (T)

Q7 False (39 — Green is Earth wire; Red is Live wire) Q8 True ()

Q9 (d) Concentric circles Q10  (d) is the same at all points

Qn (c) increases heavily Q12 (d) upward

Q13  (c) Velocity and Momentum Q14  (b) Vertically downwards

Q15 (c) At 90° (perpendicular) Q16 (a) Red, Black, Green

Q17 (a) Both A and R true, R explains A Q18 (c) Alis true, Riis false

Q19 (a) Both A and R true, R explains A Q20 Compass needle is a tiny magnet; bar magnet's field exerts

force on its poles

Q21 Compass needle cannot point in two directions at the Q22 (1) Permanent magnet, (2) Passing electric current through a

same point conductor/solenoid
Q23 Thumb = Current direction; wrapped fingers = Q24  Left hand mutually perpendicular: Forefinger = Field, Middle
Magnetic field direction finger = Current, Thumb = Force
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q25 (1) Electric Fuse, (2) Earthing (Earth wire) Q26 Closed curves (N to S outside, S to N inside), crowded where
field is strong, never intersect
Q27  Cylindrical coil of insulated copper turns; one end Q28 (i) Displacement increases, (ii) Displacement increases, (iii)
acts as N-pole, other as S-pole; soft iron core inside Direction of displacement reverses

makes an electromagnet

Q29 | =2000/220 =9.09 A > 5 A; overloading occurs and Q30  Short circuit = direct contact of live & neutral wires;
the 5 A fuse melts to break the circuit Overloading = drawing more current than rated capacity by
connecting too many appliances

Q31  Provides low-resistance path to earth for leaked Q32 (a) Concentric circles using iron filings on cardboard; (b)
current, keeping appliance body at zero potential and Circular near wire, straight parallel lines at coil centre
preventing severe shock

Q33  Suspended aluminium rod AB between horse-shoe Q34 Complete breakdown of 220V 50Hz mains, 15A & 5A lines,
magnet poles gets displaced when current passes; parallel sockets, fuse, and green earth wire
Fleming's Left-Hand Rule

Q35 (a) Inside: into the table (downwards), Outside: Q36 (i) Solenoid, uniform parallel straight lines; (ii) Increase
upwards; (b) Magnetic field is vertically downwards current | or number of turns n; (iii) Forms a strong
Electromagnet

Q37 ()P =3700W = | = 3700/220 = 16.8 A; (ii) —_ Verified Zero-Error Key — TYBA Coaching Centre
Overloading melted the 5 A fuse; (iii) 15 A circuit

© TYBA Coaching Centre (& arg &t © shifsint 9er) — All Rights Reserved. Complete NCERT Class 10 Science Bilingual Worksheet
Series * Contact / WhatsApp: 6367029449.

© TYBA Coaching Centre (& até st ¢ sifein &ez) | Contact: 6367029449 Page 5 of 5



