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e 11: faga — fasqa snard Tehefte

Student Name / faremeff <t ar: Batch / a=I: Date / f&eier: ___/___ /2026

Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea
Topic / fig Key Concepts, Equations & Rules (English) e SqURUY, Tftevor g Ao (f84))
1. Current & I = Q/t (Unit: Ampere, A); Q = ne (1C = 6.25 x 10'8 electrons).  fI&d ¥RT 1 = Q/t (Ameh: YfFRR); fawaiaw V = W/Q
Potential Potential Difference V = W / Q (Unit: Volt, V). (AT dtee) |
2.0hm's Law & V = IR; R = p(l/ A) (Unit of R: Q, Unit of p: Q m). Resistivity p g &1 I V = R; ufoRtg R = p(I/A); gfaRierarar
Resistivity depends only on material & temperature. p I AEE Q m gl
3. Series vs Series: Rg = Ry + Ry + R3 (same I). Parallel: 1/R, = 1/Ry + 1/Ry +  i0fieh: Rg = Ry+Ry+Rg; Ursfeh®: 1/R, =
Parallel 1/R3 (same V). 1/R+1/Ry+1/R31
4.Joule's Heating  Heat H = I?Rt = VIt. Power P = VI = IR = V2/R (Unit: Watt). 1 SIef @1 AToH fgm H = 12Rt; fea wfewi P = VI
& Power KWh = 3.6 x 108 J. (T @1e); 1 kWh = 3.6 x 108 Ji
Ohm's Law V-l Graph (Slope R = 3.33 Q) Series vs Parallel Combination of Resistors

=8~ Experimental V- Data (Ex Q7)

SERIES COMBINATION: R_s = R + R + R
*|Same current (1) flows through each resistor; V = Vi + V2 + Vs
al resistor.

m

« Equivalent resistance is GREATER than the largest individu:

PARALLEL COMBINATION: 1/R_p = 1/R: + 1/Rz + 1/Rs
Same Voltage (V) across each resistor; Total Current I = 1 + Iz [+ Is

Potential Difference V (Volts) -

* Equivalent resistance is SMALLER than the smallest individual resistor.

05 10 15 20 25 30 35 40
Current | (Amperes) -

Figure 11.1: Ohm's Law & Combination of Resistors / & 11.1: 3% a1 fAaw we ufaRterest st @aisi1 — TYBA Coaching Centre

Section A: Concept Check — Fill in the Blanks & True/False
TS 3T AU Wig — erd R w6 T/ 3@ (Q1-Q8)

Q1. [EN] The Sl unit of electric charge is and the Sl unit of electric current is

[HI] fegga smmaer T S| AR T [ =T T S| AR 2l

Q2. [EN] An ammeter is always connected in while a voltmeter is always connected in in a circuit.
[HI] gRu & eiex ol e T qUT FieeHieR i gea T Sfier Sar gl

Q3. [EN] The Sl unit of electrical resistivity (p) is

[HI] ga vfoRterpdT p AT Sl AR 81

Q4. [EN] 1 kilowatt-hour (1 kWh) is equal to Joules.

[HI] 1 freflareger S & SRR gl 81

Q5. [EN] [True / False] If the length of a wire is doubled (keeping area constant), its resistance becomes half.
[HI] 97 / 319c: dR I AT QT e IR SHeRT UfRie STeT g Sirem 81

Q6. [EN] [True / False] The resistivity of a copper wire changes if its length is doubled.
[HI] T / 319 dfe & IR I daTE SRTHT e IR IThT UfaRierehdT I ST g1

Q7.[ENI [True / False] Tungsten is used for making bulb filaments because it has a very high melting point (3380°C).
[HI] 97 / 319c: §ed & dg T | ETTRe 1 IUANT IAh 3o o1 3380°C & hRUT &Il &
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Q8. [EN] [True / False] In domestic electric circuits, appliances are connected in parallel.

[HI] 9= / sraa: o faegd uRRot & ueheor ursferd § SIS o1 &1

Section B: Multiple Choice Questions (MCQs)
e T: qgfaweda w7 (Q9-Q16)
Q9. [EN] A piece of wire of resistance R is cut into five equal parts and connected in parallel (equivalent resistance R'). The
ratio R/R'is:
[HI] ufoRter R & IR &t 5 SRTR T # hieehe aTsfehd | siie+ IR o Ufokig R' &1 R/R' &1 A 8:
(@) 1/25 (b)1/5 (c)5 (d) 25

Q10. [EN] Which of the following terms does NOT represent electrical power in a circuit?

[HI] Fr=farfa & @ ae-a1 ue fieE aRuy & R afe & Frefia 78 axar
(@) 1’R (b)IR? (c)VI (d)VZR

Q11. [EN] An electric bulb is rated 220 V and 100 W. When operated on 110 V, the power consumed will be:
[HI] Te fagga s a1 SrgAares 220 V; 100 W 159 110 V IR TETfold e UR SU e 21ferT gt

(@) 100W (b) 75W (c)50W (d) 25 W

Q12. [EN] Two identical wires of equal length and diameter are first connected in series and then in parallel across the same
voltage V. The ratio of heat produced (Hggries * Hparaliel is:

[HI] & 991 IR ! TAH fAvaiar R uge Aufiehn 3R R ureferd & St Wk I STl T 30T 8:
(@) 1:2 (b) 221 (c)1:4 (d) 41

Q13. [EN] The number of electrons constituting 1 Coulomb of charge is:

[HI] Ueh Gelta SMTaST &t TAT e dTe Selae il chl T &
(@) 1.6 x 1071 (b) 6.25 x 10"® (c) 6.25 x 10"®  (d) 6.022 x 1023

Q14. [EN] Which metal is the best conductor of electricity (lowest resistivity)?

[HI] -t eg forga <ht datH areies 82
(a) Copper (b) Silver (@) (c) Aluminium (d) Tungsten

Q15. [EN] What is the lowest total resistance that can be obtained by combining four resistors of 4 Q, 8 Q,12 Q, and 24 Q?
[HI] 4 Q,8Q,12 QdT 24 Q & IR UfeRieren & TS Y U —gAad uferier fhamr ghm?

(@48Q (D)4Q ()20 @1Q

Q16. [EN] If the diameter of a metallic wire is doubled (length remaining constant), its resistance becomes:

[HI] af foReht arg & IR a1 29 R o & SITY (e fad @8), ot S5t ufoRty gt sie:
(a) Double (b) Half (c) Four times (d) One-fourth (1/4)

Section C: Assertion-Reason Questions
e I: NHAT-HROT 087 (Q17-Q19)

Directions for Assertion-Reason Questions / 3feru=-srRoT usii & fog Adarn:

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 3fR R g 9 § 3fR R, A &l Tg! =t o 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 i Ug! e g1 el 81)

(c) Ais true but R is false. (A 97 § Tig R 319 &1)

(d) Ais false but R is true. (A 39T & Tig R I 81)

Q17. [EN] Assertion (A): Coils of electric toasters and electric irons are made of an alloy (nichrome) rather than a pure metal.
Reason (R): Alloys have higher resistivity than pure metals and do not oxidise readily at high temperatures.

[HI] sifferye (A): fega Tex T fard 35Xt & aToA S1awrd {[ o7 o =1 STeRe fAs1aTg & 1Y S1Td &

ROT (R): srargatt it ufaRtersrar sifdies gt & a2 3= arg w g fte Iu=a= =&f gtarl

Q18. [EN] Assertion (A): A fuse wire has high resistance and low melting point.
Reason (R): A fuse wire is always connected in parallel with the main circuit.
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[HI] s1ffera= (A): RIST IR &1 UfcRie S d2IT Teich S 8idT &1
RUT (R): WIS dR & 9 URUY & T1Y &g UTefehd H gl ST g1

Q19. [EN] Assertion (A): Bending a wire does not affect its electrical resistance.
Reason (R): Resistance of a wire is proportional to resistivity of the material.

[HI] sifferae (A): fRht IR ot Higa @ 3T faeggd ufakty iR ahtg gea 78 vl
ROT (R): AR &I UfaRy gare sl ufoRierhdT & SHTIaT 8idT 81

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
Gz q: Afd g Iadqq 927 (Q20-Q25)

Q20. [EN] State Ohm's Law and write its mathematical formula.

[HI] s @1 fam faifeg aur ggen it g 4l

Q21. [EN] Define 1 Volt potential difference.
[HI] 1 Fiee fasfatar et aRefia Shifsigl

Q22. [EN] Why does the cord of an electric heater not glow while the heating element does?

[HI] freh faega dlex &t St Rl S 81 it STafch STehT AT STeRid IAW gt SirdT 82

Q23. [EN] A current of 0.5 A is drawn by a filament of an electric bulb for 10 minutes. Find the electric charge.

[HI] foeft s & &g & 0.5 A o1 10 e o vanfea gidht 81 farga smar 3ma AifSig

Q24. [EN] How much work is done in moving a charge of 2 C across two points having a potential difference of 12 V?
[HI] 12 V fas7aiar & af feigsit & &t 2 C 3mmar &l of ST # fohe=1 ardf forar Sirar 872

Q25. [EN] Why are copper and aluminium wires usually employed for electricity transmission?

[HI] farega Fa=or & forg ura: shiaR a2 AfAfam & ari a1 Iuah =t forar Sirar 82

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

Q26. [EN] On what factors does the resistance of a conductor depend? Write the formula relating them.
[HI] foreht =reres a1 ufeRly fohe hRen! WR f1eR sear 87 Faifda g fafew)

Q27. [EN] What are the advantages of connecting electrical devices in parallel with the battery instead of connecting them in
series?

[HI] =ofiera &t g & o[ IucheoTt il ursfend | STie- o o AT 872

Q28. [EN] How can three resistors of resistances 2 Q, 3 Q, and 6 Q be connected to give a total resistance of (a) 4 Q, (b) 1Q?

[HI] 2 Q, 3 Q @1 6 Q & i ufRiechl wi fFY TR TAISIT o o et TfoRiY (a) 4 Q, (b) 1Q U 812

Q29. [EN] 100 J of heat is produced each second in a 4 Q resistance. Find the potential difference across the resistor.
[HI] et 4 Q ufeRieres @ ufd Behs 100 J o1 I0F 8t @ &1 Ul & ARl W favaiar sa fifSgl

Q30. [EN] An electric refrigerator rated 400 W operates 8 hours/day. What is the cost of the energy to operate it for 30 days at
Rs 3.00 per kWh?

[HI] 400 W 3rgedieh ot entg fagld fThoRex 8 ©e/feA Teman STt 81 ¥3.00 ufd kWh @i & & 30 &7 I & Hea &1 ghm?

Q31. [EN] How many 176 Q resistors (in parallel) are required to carry 5 A on a 220 V line?
[HI] 220 V @189 W 5 A 9RT UdTigd e & o1 176 Q o fohawt ufaRieres urefeha & smmasaes 87

Section F: Long Answer & Analytical Questions (5 Marks Each)
Gz %: §d I U fasawoners ue (Q32-Q35)

Q32. [EN] Derive the expressions for the equivalent resistance of three resistors Rq, Ry, and R3 connected in (a) Series, and (b)
Parallel.

[HI] i ufeRierert Ry, Ry, 74T Ry & (a) Sofiehd a2 (b) Ursiehd Tate o ged Ufakty & forg aisier &g Shifrg|

Q33. [EN] State Joule's Law of Heating and derive H = I2Rt. Explain three practical applications of heating effect of electric
current.
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[HI] St o1 aToe e ffRIg @2 H = 12Rt o4 g1 fRigid RT & drae wita & i earagiiRes Syt 9aemsyl

Q34. [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] F=fafed aRuyl & ude & 2 Q ufoRiae gRT U e rfdt Sl gamT shiforg: (i) 6 V ded 91 Q ¢k 2 Q goficra 7, (i) 4 V I §12 Q &R
2 Q ursferd H|

Q35. [EN] A copper wire has diameter 0.5 mm and resistivity of 1.6 x 10~8 O m. What will be the length of this wire to make its
resistance 10 Q? How much does the resistance change if the diameter is doubled?

[HI] |f& & dR 1 =@ 0.5 mm qT afakigerar 1.6 x 1078 Q m 2110 Q ufRty & oIy wies aam givit? o EAT el R ufaRie el srgeim?

Section G: Case-Study / Competency-Based Questions

e M FH-TZI ameniva ue T (Q36-Q37)

Q36. Case Study 1 (Parallel Circuit Lab Activity):

Three resistors Ry =5 Q, R, =10 Q, and R3 = 30 Q are connected in parallel across a 12 V battery.

(i) Calculate the current through each resistor.

(ii) Calculate the total current in the circuit.

(iii) Calculate the total equivalent resistance of the circuit.

[HI] A= ufRgwE Ry = 5Q, Ry, = 10 Q @1 Ry = 30 Q @l 12 V &l et & a1y ursferd | Siigr T 81 (i) Tdies ufcRkieds @ wafed o, (i) $e o,
(iii) T geur wfcRte FTa RIS

Q37. Case Study 2 (Household Electricity Bill):

A household uses an electric heater of 1000 W for 2 hours daily and 4 LED bulbs of 25 W each for 6 hours daily.

(i) Calculate the total energy consumed per day in kWh.

(ii) Calculate the total energy consumed in 30 days in 'units’.

(iii) Find the monthly electricity bill if 1 unit costs Rs 5.00.

[HI] T eR 5 1000 W T gex Ufafe 2 € a2 25 W & 4 ded Ufdfea 6 H¢ Ieid 81 (i) Ufafea &t it (kWh #), (i) 30 f& & ot gfe, (iii) 5
ufd gfe &l & § A1ien foret F1d Fifsrg)

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

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)

Q1 Coulomb (C), Ampere (A) Q2 Series (2iufterd), Parallel (ursfsra)

Q3 Ohm-metre (Q m) Q4 3.6 x 108 J

Q5 False (3/9a& — Doubles, R « 1) Q6 False (39 — Resistivity depends only on material
& temp)

Q7 True (¥) Q8 True (¥)

Q9 (d)25 Q10 (p) IR?

Qn (d) 25 W Q12 (c) 1:4

Q13 (p)6.25x 108 Q14  (b) Silver

Q15 (c)2Q Q16  (d) One-fourth (1/4)

Q17 (a) Both A and R true, R explains A Q18 (c) Ais true, R is false (connected in series)

Q19 (b) Both A and R true, R does not explain A Q20 Atconstanttemp,V «lorV =IR

Q21 1 Volt = 1 Joule work done per 1 Coulomb charge (1V =1 J/C) Q22 Cord is low-resistance copper; heating element is

high-resistance nichrome (H = I2Rt)
Q23 Q=1xt=0.5x%(10x60)=300C Q24 W=VxQ=12x2=24J

Q25 Very low resistivity (good conductors), minimal power loss Q26 Length (I), Area (A), Nature of material (p),
Temperature; R = p(I/A)

Q27 Same voltage (220V) across each, independent switches, Q28 (a)(3Q || 6Q)+2Q=2+2=4Q;(b)Allthreein
failure of one doesn't stop others, lower total resistance parallel =1Q
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q29 |=v(H/Rt)=v(100/4)=5A=>V=IR=5x4=20V Q30 E=0.4kWx8hx 30 =96kWh; Cost=96x 3=
Rs 288.00
Q31 Rp = 220/5 =44 Q=>n=176 / 44 = 4 resistors Q32 (a) V= V1+V2+V3 = RS = R1+R2+R3; (b) (= |1+|2+|3
> 1/R, = 1/R+1/Ry+1/R3
Q33 H « 2 R, t; Applications: Electric iron/heater, Tungsten bulb, Q34  ()1=6/3=2A=>P,;=22x2=8W,(i)P,=42%/2=
Electric fuse 8 W (Equal, 1:1)
Q35 |1=122.7 m; when diameter is doubled, resistance becomes Q36 ()1,=12/5=24A,1,=12/10=12A,13=12/30 =
1/4th (2.5 Q) 0.4 A; (i) I = 4.0 A; (i) R, = 12/4 =3 Q
Q37 (i) 2.0 + 0.6 = 2.6 kWh/day; (ii) 2.6 x 30 = 78 units; (iii) 78 x 5= — Verified Zero-Error Key — TYBA Coaching Centre

Rs 390
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