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General Instructions / AMHR fH&sr

« 1. All questions are compulsory. Internal choices are provided in Sections B, C, and D. (@ft u sifRarf §1 @s 9, @
3R g # 3ridRe faeey Ry g €1)

« 2. Section A (@z 31): Q1 to Q6 are Objective Type Questions (4 MCQs & 2 Assertion-Reason) carrying 1 mark
each (6 x 1 =6 Marks).

» 3. Section B (@s@): Q7 to Q9 are Very Short Answer (VSA) Questions carrying 2 marks each (3 x 2 = 6 Marks).

» 4. Section C (@z9): Q10 to Q11 are Short Answer (SA) Questions carrying 3 marks each (2 x 3 = 6 Marks).

« 5. Section D (@s¥): Q12 is a Long Answer (LA) Question carrying 4 marks (1 x 4 = 4 Marks).

o 6. Section E (@s3): Q13 is a Case-Study / Competency-Based Question carrying 3 marks (Sub-parts i, ii, iii of 1
mark each = 3 Marks).

Section A: Objective Type Questions (1 Mark x 6 = 6 Marks)

T3 I: TEIS UL (TAF 1 37F)

Q1. [1 Mark] [EN] Which of the following correctly describes the magnetic field near a long straight wire?
[HI] F=fafea & & s frdt e Hie emRrargt ar & e geachia & o Gl quia dear 8?2

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

Q2. [1 Mark] [EN] At the time of short circuit, the current in the circuit:
[HI] erguers & 59 gRuer & fagd T &1 7F:

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

Q3. [1 Mark] [EN] The magnetic field inside a long straight solenoid carrying current:
[HI] foreh frega eRraret eft weft aRarferent & ik gadhra &

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

Q4. [1 Mark] [EN] A positively-charged particle (alpha-particle) projected towards west is deflected towards
north by a magnetic field. The direction of magnetic field is:
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[HI] uffye &t ok weifta 1S emTafAd ot (Srethr-aron) foheht Gachiar &3 gRT SR hl 3R el gt ST 81 gachia & <t e &:

(a) towards south  (b) towards east (c) downward (d) upward

Q5. [1 Mark] [EN] Assertion (A): Two magnetic field lines never intersect each other.

Reason (R): At the point of intersection, the compass needle would point towards two directions simultaneously,
which is not possible.

[HI] sifYarer (A): @ gachia &1 3ard oeft goh-ger ot wferesse =i ol

ROT (R): A & T e ot Ufieded fig R fiap-gaft & g2 af faansff &t ofik Goha w¥ft, it dva =8t 81

(a) Both A and R true, R explains A (b) Both A and R true, R does not explain A (c) A true, R false (d) A false, R true

Q6. [1 Mark] [EN] Assertion (A): A wire with green insulation is usually the live wire of a domestic electric

supply.
Reason (R): The earth wire is connected to a metallic plate deep in the earth as a safety measure against electric
shock.

[HI] 3ifYeha (A): & fgasiam arelm ar urr: wa’e. faega smyfe a1 faefa (live) IR gtar &1
ROT (R): YHUH IR fAgd smerd @ gren & forg 4 A <&t a1g & wie 9 o1 gtar 8|

(a) Both A and R true, R explains A (b) Both A and R true, R does not explain A (c) A true, R false (d) A false, R true

Section B: Very Short Answer Questions (2 Marks x 3 = 6 Marks)
g T Al Y 3TN U7 (VAT 2 3F)

Q7. [2 Marks] [EN] List any two properties of magnetic field lines. Why don't two magnetic field lines intersect
each other?

[HI] Ssehrer & il & s &) 1T FfRag | &) wrehrer & Yy Geh- g o) Wferede et g a2

Q8. [2 Marks] [EN] When is the force experienced by a current-carrying conductor placed in a magnetic field
largest? State the rule used to find the direction of this force.

[HI] el &7 & T foneft eRTaTe ATeieh UR &I aTell 9/l hdl S1fcha™ giaT 872 39 adl hl faam F1d et ot faw fafeg
OR / 3ryar

[EN] List two methods of producing magnetic fields.

[HI] Jerchir & ot I e & &t atehl i Gt F-18 |

Q9. [2 Marks] [EN] When does an electric short circuit occur? How does a fuse protect the circuit during a short
circuit?

[HI] freh faggd uRuy & Aguy= o gidT 87 JguYH & 99 WSl URTY I GRef Hd ahedl 87?

Section C: Short Answer Questions (3 Marks x 2 = 6 Marks)
T3 |: Y IA0G U7 (&S 3 3F)

Q10. [3 Marks] [EN] Imagine that you are sitting in a chamber with your back to one wall. An electron beam,
moving horizontally from back wall towards the front wall, is deflected by a strong magnetic field to your right
side. What is the direction of magnetic field? Explain step-by-step using the appropriate rule.

[HI] 71 fifSig sy foneft dar & Srurit dis ol foneht Tap ElaR & oTes 98 &1 hiE Satae i< ot 3iTuch T Y SlaR @ |re+ areft §lar
&Y 3R AfcrSTd: T & g fohelt Ueret Jardhia & gRT 3imuch &1 SR fAaifia 8t Sirar 81 Jadhi & & e arm 82 faw afgd e
EAS I
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Q11. [3 Marks] [EN] What is the function of an earth wire? Why is it necessary to earth metallic appliances? Also
state why an electric oven of 2 kW (220 V) cannot be operated on a 5 A circuit.

[HI] s&ueh R a1 &1 & §? UTq e 31TeRUT aTet feeld Qifersit et Eufdha st Rl arrasdes 82 91 81 9argq foh 2 kW (220 V) &
degx ot 5 A aRay & ot 7T ImaT ST GehdT?

OR / s1yan

[EN] What is a solenoid? Draw the pattern of magnetic field lines around a current-carrying solenoid and explain
how an electromagnet is made from it.

[HI] aRerferen fohd shgd 87 aRTaTe! URATeTeRT o IRT 7R Gachiar &3 G ol SR F18Y JUT 9SS foh 399 fagld daeh ot
AT ST &

Section D: Long Answer Question (4 Marks x 1 = 4 Marks)
s g " I UL (4 i)

Q12. [4 Marks] [EN] (a) State Maxwell's Right-Hand Thumb Rule.

(b) Consider a circular loop of wire lying in the plane of the table. Let the current pass through the loop
clockwise. Apply the right-hand rule to find out the direction of the magnetic field inside and outside the loop.
(c) How does the magnetic field of a circular coil change if it has n turns instead of a single turn? Why?

[HI] (a) #ergde a1 afaror-g& oS fam faf@g)

(b) AT & a1 & US IR & gTehR Uil # gf&onad fagd orr yarfed gt W@t &1 uier & iR v amer dadhig &5 & fiem 71d Fiforg)
(c) I FATHR Feelt F Tep the & VI TR n T g1 dl Jachia & fohd =1 yaret g1 3R aRai?

OR / 31yar

[EN] (a) Explain the domestic electric circuit system used in homes with a neat labelled schematic diagram.
(b) State three precautions that should be taken to avoid the overloading of domestic electric circuits.

[HI] (a) == & ugad =R faegd uRuer sgawen &1 Amifed sma dfgd guiq Sifsig)

(b) =R forgga afkuedt & srfdwRor @ srama & forg i graenfAat fafeg)

Section E: Case-Study Based Question (3 Marks x 1 = 3 Marks)
WS g FY-ITST AT UL (3 i)

Q13.[1+ 1+ 1 =3 Marks] [EN] In Activity 12.7, a small aluminium rod AB (5 cm) is suspended horizontally
between the poles of a strong horse-shoe magnet with the magnetic field directed vertically upwards. When
current is passed from end B to end A, the rod is displaced towards the left.

(i) Why does the rod AB get displaced?

(ii) What will happen to the direction of displacement if the direction of current through the rod is reversed?
(iii) Write two ways to increase the magnitude of displacement of the rod AB.

[HI] fraTereTa 12.7 & Tar BYET TGAfam &l ©8 AB @t ATd-gaeh o Ydi o atd &fdsid: dcehraT T § (TR &5 SR Hi 3R 8) |
AR B @ A &t 3R URT Hanfed e IR &g a8 31k fawnfidg gidt 81

(i) © AB fa=nfua =i gidt 82

(ii) afe & & yarfgd amr &t e Iehffd (Ieie) wR & Sy at fawimo & fem 1 @ ghm?

(iii) ®3 & faeaTo= 1 gRATOT e & & IuTg ff@g|

Marking Scheme & Model Answer Key (STTHTAT Td 3i FistT)

Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks

Q1 (d) The field consists of concentric circles centred on the wire. 1
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Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks
Q2 (c) increases heavily (aga 3ifere 9 SiraT 8). 1
Q3 (d) is the same at all points (F3t fiigsif =k ¥w= glaT 8). 1
Q4 (d) upward (Suf¥eEt) — by Fleming's Left-Hand Rule. 1
Q5 (a) Both A and R are true and R is the correct explanation of A. 1
Q6 (d) Ais false, Ris true (Green wire is the Earth wire; Red wire is the Live wire). 1
Q7 Properties: (1) Emerge from North pole and merge at South pole outside (closed curves), (2) Closer 2

lines indicate stronger field [IM]. They never intersect because at the intersection point a compass
needle would point in two directions at once, which is impossible [1M].

Q8 Largest when the current and magnetic field are perpendicular (90°) to each other [1M]. Direction 2
is given by Fleming's Left-Hand Rule (Forefinger = Field, Middle finger = Current, Thumb = Force)
[1M].

Q9 Short circuit occurs when live and neutral wires come into direct contact due to damaged insulation, 2

causing current to increase heavily [1M]. The fuse wire melts due to Joule heating and breaks the
circuit [1M].

Q10 (i) Electron beam moves from back to front = conventional current (I) is from front wall to back wall 3
[1M]. (ii) Force/deflection (Thumb) is towards the right side [1M]. (iii) By Fleming's Left-Hand Rule,
the forefinger points vertically downwards, so the magnetic field is directed vertically downwards
[1MmI.

Q1 Earth wire (green) provides a low-resistance path for leaked current to the earth, keeping the 3
metallic body at zero potential and preventing severe shock [1.5M]. Oven draws | = P/V = 2000/220
=9.09 A, which exceeds 5 A and melts the fuse due to overloading [1.5M].

Q12 (a) Right-Hand Thumb Rule statement [1M]. (b) For clockwise current: Inside the loop - into the 4
table (downwards); Outside the loop - out of the table (upwards) [1.5M]. (c) Field becomes n
times as large as that produced by a single turn because current in each turn has the same
direction and their fields add up [1.5M].

Q13 (i) Because a current-carrying conductor placed in a magnetic field experiences a mechanical 3
magnetic force perpendicular to both current and field [1M]. (ii) The direction of displacement gets
reversed (it will move towards the right) [1M]. (iii) By increasing the current in rod AB, or by using a
stronger horse-shoe magnet [1M].
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