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General Instructions /| I fAEer

« 1. All questions are compulsory. Internal choices are provided in Sections B, C, and D. (@fi ux siffarf g1 @8 9, 9
3R g F 3ridRes faered foy 1w §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 (@sa): Q7 to Q9 are Very Short Answer (VSA) Questions carrying 2 marks each (3 x 2 = 6 Marks).

« 4. Section C (@@= ¥H): 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).

« 6. SectionE (@@= ¥): 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 IA: TEIS UL (AT 1 37F)

Q1. [1 Mark] [EN] A piece of wire of resistance R is cut into five equal parts. These parts are then connected in
parallel. If the equivalent resistance of this combination is R', then the ratio R/R'is:

[HI] gfaRter R & foreft IR & gane ol fd SRTeR WRT H ShTeT ST & SR fOhR urefend & Toifoia oe & &1 afe geg ufaia R' @ @Y R/R!
SIUTd AT HIH &7 872
(@) 1/25 (b)1/5 (c)5 (d)25

Q2. [1 Mark] [EN] Which of the following terms does not represent electrical power in a circuit?

[HI] A=fafea & & siH-a1 ue gl uRuy # fagd fery et i =78t svear?
(@) 1?2R (b)IR? (c)VI (d) V2R

Q3. [1 Mark] [EN] An electric bulb is rated 220 V and 100 W. When it is operated on 110 V, the power consumed
will be:

[HI] foneft fargga siesr @At SrgAdich 220 V; 100 W 1 51a 39 110 V WR UETfeld ehid & d 39ch gRT JUMe L1ferT fohdHt gl 82
(@) 1I00W (b) 75W (c)50W (d) 25 W

Q4. [1 Mark] [EN] Two conducting wires of the same material and of equal lengths and equal diameters are first
connected in series and then parallel across the same potential difference. The ratio of heat produced in series
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and parallel combinations would be:
[HI] &t ga a1etes IR foreft aRRuy & gam favyaiar ok uget Softern F oiR R ursfer & St Sa €1 Softery aar ursfepn & =
SATSHT ehT SUTd 81

(@) 1:2 (b)2:1 (c) 1:4 (d) 41

Q5. [1 Mark] [EN] Assertion (A): Tungsten metal is used almost exclusively for making filaments of
incandescent electric bulbs.
Reason (R): Tungsten has a very high melting point (3380°C) and high resistivity.
[HI] srfaaru= (A): faga srest & dqsil & Fmfor 7 ura: gernms e &l gt IuaT fohar STt 81
&RUT (R): &R T TaAHieh 37dd 3= (3380°C) AT UfaRierehdT 3= gl &1
(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): If the length of a wire is doubled without changing its cross-sectional area, its
electrical resistivity also doubles.

Reason (R): Electrical resistivity is a characteristic property of the material and depends only on the nature of
the material and temperature.

[HI] a1 (A): et IR &Y FaTg QRHT aa IR ITeh! dggd wfoRiadsar off Q[T 81 STl 81
ROT (R): dEd UfaRierchdr garef a1 stfererfOres qurent & ok dhaet uared &t Uepfd @ arg o AR &t 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

Section B: Very Short Answer Questions (2 Marks x 3 = 6 Marks)
T3 T A Y 3TN U7 (VAT 2 3F)

Q7. [2 Marks] [EN] Why are coils of electric toasters and electric irons made of an alloy rather than a pure metal?

[HI] e et at fogga s<aRkat & a1+ S1ada g 4Tg o = I-TeR: foheht fAsreng & -t ST Sird 872

Q8. [2 Marks] [EN] How many 176 Q resistors (in parallel) are required to carry 5 A on a 220 V line?
[HI] 220 V @89 IR 5 A 4RI UaTiad &= & o 176 Q & fohd= ufoRiyes (urferd ) srasaeh &7

OR / 31yar

[EN] 100 J of heat is produced each second in a 4 Q resistance. Find the potential difference across the resistor.

[HI] fFht 4 Q ufeRiers 9 ufa Sehs 100 J IFoAT 307 &1 B! &1 ufaRiers & Rl W fqeraiar 7ma hifsl

Q9. [2 Marks] [EN] Which uses more energy, a 250 W TV set in 1 hr, or a 1200 W toaster in 10 minutes? Show
calculation.

[HI] forgs a1fdres STt Suert gt 8: 250 W ot &Yelt de St 1 € ek Ieiran STl g 1@t 1200 W et 2R Sit 10 fee & forg geman
ST 8?

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

Q10. [3 Marks] [EN] Show with circuit diagrams how you would connect three resistors, each of resistance 6 Q,
so that the combination has a resistance of (i) 9 Q, (ii) 4 Q.

[HI] s zxifst fh 3m 6 Q ufaty & = ufaRiuel ot fohg TepR TaifSia et fob oo Gaisi=r &t wifaiter (i) 9 Q, (i) 4 Q 8
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Q11. [3 Marks] [EN] Compare the power used in the 2 Q resistor in each of the following circuits: (i) a 6 V battery
in series with 1 Q and 2 Q resistors, and (ii) a 4 V battery in parallel with 12 Q and 2 Q resistors.

[HI] Fr=fafad aRuyt & e & 2 Q ufcRiees gRT Iuse AfRAT Sl go1 RIS (i) 6 V <l 9 & 1 Q aur 2 Q Hofishd |, qan
(i) 4 V& $e T 12 Q q1 2 Q T urefechH Tt |

OR / s1yan

[EN] An electric refrigerator rated 400 W operates 8 hour/day. What is the cost of the energy to operate it for 30
days at Rs 3.00 per kWh?

[HI] 400 W srgAdidh a1 his faggd MhsRex 8 be/few =emma Sirar g1 €3.00 ufd kWh &Y & & 38 30 A aa I & foig et et
el T §?

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

Q12. [4 Marks] [EN] (a) State Ohm's Law and draw a schematic circuit diagram to verify it experimentally.

(b) A hot plate of an electric oven connected to a 220 V line has two resistance coils A and B, each of 24 Q
resistance, which may be used separately, in series, or in parallel. What are the currents in the three cases?

[HI] (a) 3@ o1 faw fafEy 9o 59 gamu+ & forg uRuer smia a-15u|

(b) 220 V 18 @ G foneft frgga gl bl &l drsferal A aun B & fS= ucier o1 ufciy 24 Q 81 56 YUeh-Yreh, Hofiehd H, sryar
UTfehA § TIIRI dech IUTNT ahee UR fiH1 Ueneont & ganfed faea emid m 82

OR / 3ryar

[EN] (a) Derive the formula for equivalent resistance of three resistors connected in parallel.
(b) Explain why the series arrangement is not used for domestic electric circuits.

[HI] (a) ursferm & SAISIa = ufeRterent & o UfoRtY &1 93 g HIfSig|

(b) e e uRaedt & Sroftcsr daitort ohr Sua it = R sirar 22

Section E: Case-Study Based Question (3 Marks x 1 = 3 Marks)
T3 3 FU-TE AT U (3 30 F)

Q13.[1+ 1+ 1=3 Marks] [EN] A circuit consists of a battery of three cells of 2 V each, a 5 Q resistor, an 8 Q
resistor, and a 12 Q resistor, and a plug key, all connected in series.

(i) What is the total potential difference of the battery and total equivalent resistance of the circuit?

(ii) Calculate the reading of an ammeter connected in the circuit.

(iii) Calculate the reading of a voltmeter connected across the 12 Q resistor.

[HI] o aRur & 2 V & i dat i s, o 5 Q ufeRiydh, Tah 8 Q UfaRie, Ter 12 Q ufRieres auT Gen @i ot gt HofichA
qaifa g

(i) et o1 e TAvaiaR TuT URUY T ool Jodd TRy RaT 872

(i) TRuyr & S8 UHieR o1 UTSHiah I HIfSg|

(iii) 12 Q ufcRieres & RRT IR S8 dieeHiex s UTadish A1d HIfST

Marking Scheme & Model Answer Key (STTHIAT T4 3 JistT)

Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks
Q1 (d) 25 (Each part = R/5; in parallel R' = R/25 = R/R' = 25). 1
Q2 (b) IR?, 1
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Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks

Q3 (d) 25 W (R = 484 Q; P' = 1102/484 = 25 W). 1

Q4 (€) 1:4 (Hg/H,, = Ro/Rg = (R/2)/(2R) = 1:4). 1

Q5 (a) Both A and R are true and R is the correct explanation of A. 1

Q6 (d) A is false, R is true (Resistance doubles, but resistivity remains unchanged). 1

Q7 (i) Alloys have much higher resistivity than pure metals [1M]. (ii) Alloys do not oxidise (burn) readily 2
at high temperatures [1M].

Q8 Required Rp =V /1=220/5 =44 Q [1M]. Number of resistors n = 176 / 44 = 4 resistors [1M]. (OR: | 2
=+v(100/4) =5A[IM]; V=IR=5x 4 =20V [1M]).

Q9 Ety = 250 W x 1h = 250 Wh [1M]. Eygaster = 1200 W x (10/60) h = 200 Wh. Hence, the 250 W TV 2
set uses more energy [TM].

Q10 (i) Two 6 Q resistors in parallel (Rp = 3 Q) connected in series with the third 6 Q resistor: R=3 + 6 = 3
9 Q [1.5M]. (ii) Two 6 Q resistors in series (12 Q) connected in parallel with the third 6 Q resistor: R =
(12 x 6)/(12 + 6) = 4 Q [1.5M].

Q11 (i) Series:Rg=1+2=30Q,1=6/3=2A=P;=12R=22x2=8W [1.5M]. (i) Parallel: Vacross 2Q 3
is 4V =P, =V2/R = 4%/2 = 8 W. Ratio Py : P, = 1:1[1.5M].

Q12 (@) Ohm's Law V = IR + Circuit Diagram [1.5M]. (b) (i) Separately: | = 220/24 = 917 A (9.2 A) [0.8M]; 4
(i) Series (48 Q):1=220/48 = 4.58 A (4.6 A) [0.8M1; (iii) Parallel (12 Q): 1 = 220/12 =18.33 A (18.3
A) [0.9M].

Q13 (i) Total Voltage V = 3 x 2V = 6 V; Total Resistance Rg = 5 + 8 + 12 = 25 Q [1M]. (ii) Ammeter 3

readingl =V /Rg =6/ 25 = 0.24 A [1M]. (iii) Voltmeter reading across 12 Q: V4, = | x R = 0.24 x 12
=2.88V [1M].
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