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Chapter 1: Electric Charges and Fields

WUS 3 - glaburdd UY, Y R T4 3if oY SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. TS HAH A H SAGSH] P ASAT BT A B - (1) [RBSE HY 2022]
(a) 5.46x102 (b) 1.6x10-1 (c) 6.25x1018 (d) 9x1011
The number of electrons in one coulomb of charge will be -
(a) 5.46x1029 (b) 1.6x10-19 (c) 6.25x1018 (d) 9x1011

2. foddt fUve ol FUMARd fear ST gearg - () [RBSE HY 2022]

(a) MF TARAIIR (b)) O TARMAGGR () FIWEHIPR  (d) TV g IR
A body can be negatively charged by -

(a) Giving excess electrons (b) Removing some electrons
(c) Giving some protons (d) Giving some neutrons

3. rgd 9 faafia al saael & o T aTa 9 JHIUT 8118 - (%) [RBSE HY 2022]
(a)rd by r2 & Qr2d® AP
The force between two electrons separated by a distance r is proportional to -
(a)r (b)r? (c)r? (d)rt

4. foggadawtidg s aE® g - (1) [RBSE HY 2022]
(a) N/m (b) N/C (a)Cxm (d) N x C2

The unit of electric field intensity is -
(a) N/m (b) N/C (c)Cxm (d) N x C?2

5. frdi MU A 1 ¢ FT 3MMaRT 8 o MG g8 & Waid Faad ghT - (1) [RBSE HY 2022]

(a) &o (b) 1/¢0 () 2/=0 (d)2x¢go
1 coulomb charge is placed inside a Gaussian surface, then the electric flux associated with it will be -
(a) o (b) 1/<0 (c) 2/<0 (d) 2 x &
6. TP fagyd fGyd ue v & 0o [a1 mar g 1 991 § Fopaq aral faggd raa T A 81T - (1)

[RBSE HY 2022]
(a) a/eo (b) 49/e0 (c) 2q/20 (d) ==
An electric dipole is placed at the centre of a cube. The electric flux coming out of the cube will be -
(a) a/€o (b) 4q/<0 (c) 2q/¢0 (d) Zero
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7.

10.

11.

12.

13.

fagya fasa st wraE® & - (1) [RBSE HY 2022]
(a) Nm (b)CN (¢)Cm (d) TH I PIS T81

The SI unit of electric dipole moment is -

(a) Nm (b)CN (c)Cm (d) None of these
A fesa & PR fAgga e HT QA F A TIU§ - (1) [RBSE HY 2022]
(A)Ex1/r (b) E o< 1/r2 (c)Ecc1/r3 (d) E e r2

The relation of electric field due to an electric dipole with distance is -

(a)E oc1/r (b) E oc1/r? (c)E oc1/r8 (d) E ocr?

Y faggd & B faggd fgya W armis - (%4) [RBSE HY 2022]

(a) ad faggd §d (b) BT TATYT! (c) SA AU TATYU Gl (d) 7T qUT = Femel
In a uniform electric field, an electric dipole experiences -

(a) Only electric force (b) Only torque

(c) Both force and torque (d) Neither force nor torque

E diiara & faggd &= ® p faggd fgya smevf are fagya feyd R &M aren samgui § - (1)

[RBSE HY 2022]
(@)pxE (b)Exp (cp-E (d)p+E
The torque acting on an electric dipole of dipole moment p placed in an electric field E is -
()pxE (b)Exp (cp-E (Ap+E

g T AN & A i PI We W &} S 9 I Hed BRI fdggd 9 Gd HI ger § g1 S
- (%) [RBSE HY 2023]

(a) 3ifeep (b) PH ) LA (d) 3

If a glass plate is placed between two charges, the electric force acting between them compared to
before will become -

(a) More (b) Less (c) Zero (d) Infinite
fafa @t faggasiiadr e, FTAEG § - (1) [RBSE HY 2023]
(a) Nm2/C? (b) N/C (c) N/(Vm) (d) C2/(N m?)
What is the unit of electric permittivity €?
(a) N m?/C? (b) N/C () N/(Vm) (d) /(N m?)
UHh &3 8 & <X 'n' faggd fgya @ § 1 9 g8 9 frid o fagga v ST AM 81T - ()
[RBSE HY 2023]
(a) nq/eo (b) a/20 (c) a/neo (d) =LA

'n' electric dipoles are placed inside a closed surface. The total electric flux coming out of the closed
surface will be -

(a) nq/eo (b) q/¢0 (c) a/neo (d) Zero
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14. 1 %A & ¢ forg YA arg H TRER 1 Hiex QR U § | SH1a=M & A HRRA Ui yur dggd 9a
WIIFTEﬁTH— (Ya) [RBSE HY 2024]
(a) A (b) 9x10° N () 8.85x1012 N (d)1N

Two positive point charges of 1 coulomb are located at a distance 1 meter from each other in the air.
The value of the electric force of repulsion acting between the charges will be -

(a) Zero (b) 9x10° N (c) 8.85x1012 N (d)1N
15. fOqUd SR HTSIAES § - (%) [RBSE HY 2025]
(a) NCim? (b) NC'lm2 (c) N-1Clm2 (d) N-1Clm?

The Sl unit of electric flux is -
(a) NC1m? (b) NC1m=2 (c) N1Cim2 (d) N-1C1m?

N7 =7 371 Qﬁ?ﬁ]%ﬂ?' / Fill in the Blanks

16. faggd feya smaul &1 fazm SIICRIRS] TR BT SR BB (1) [RBSE HY 2022]
The direction of electric dipole moment is from charge to charge.
17. fogga fgs@ smaul &1 s.1. AF® gl (1) [RBSE HY 2022]

The S.1. unit of electric dipole moment is .

18. faggad &= &1 digar &1 fadla 4= gl (%) [RBSE HY 2022]

The dimensional formula of electric field intensity is

19. GH=U aTel faggd &7 § fRud fagya fayd R Sk s smeuf ot fowm, fagya &= 3R fagga fesa
rguigHid_ BIEl (%) [RBSE HY 2024]

The direction of the torque acting on an electric dipole located in a uniform external electric field is
to both the electric field and the electric dipole moment.

20. THd Y-ITART & HRUT dggd & @ By B gl (1) [RBSE HY 2025]

The electric field lines due to a single positive charge are radially

affa 7Y STIVIHP 4/ Very Short Answer Questions

21. g A 3 TUYH AT Bl YATHD qUT BUNHD HB? (1) [RBSE HY 2022]

Which scientist first named the charges as positive and negative?

22. QI forg 3o & He Yards T1eH g4 TR 3M1aRN o T fRR Iggd 90 &1 M fbha1 g2 (1)
[RBSE HY 2022]

What will be the electrostatic force between two point charges if a conducting medium is placed
between them?

23. faggd i &1 gRYTYT, S.1. 9 Td famr fafau i (1) [RBSE HY 2023, 2022]

Write the definition, S.I. unit and dimensions of electric flux.

24, Y &1 AgH fafET) (1) [RBSE HY 2022]

Write Gauss's law.
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25. ot aTee Mal & SicR fagya &= feanalars? (1) [RBSE HY 2022]

What is the value of electric field inside a conducting sphere?

26. fagga &7 x@msi & alqurferall (1) [RBSE HY 2023]

Write two properties of electric field lines.

I LUS d - Y STIRTHD UH / Section B — Short Answer Questions

1. IGHUD QU W r G TR T &l T, For IR SHTa=T hHRT: 2x107 C T 3x107 C §, b A HAlA 9
P IRB AT DI (1) [RBSE HY 2022]

Calculate the Coulomb force between two spheres placed in air at a distance r, having charges 2x10-7
C and 3x10-7 C respectively.

2. ﬁﬂ\gﬁ?ﬁﬁi@&ﬁ@[w HFWW%?W@%HW‘IUTWI (Yo+1=1%) [RBSE HY 2022]

What do you mean by electric field lines? Write any four properties of electric field lines.

3. faggd &7 3@t fhd wgd 87 &l faggd & Tam Us GER &1 I 78] bledl? (14+1=1%)

[RBSE HY 2022]
What are electric field lines? Why do two electric field lines not intersect each other?

4., ﬁqga%gaaqﬁﬁw&mﬁaaﬂmawsﬂaﬁmﬂml (1%%) [RBSE HY 2023, 2022]

Define electric dipole moment and state its direction.

5. (i) TS & 99 &1 gRy1id Sifora|
(ii) fovg, 31 & HRUM r g8 IR [AgYd & B} dieicl BT ISP U DITOTTI (e 1=114)
[RBSE HY 2022]

(i) Define Gauss's law.
(ii) Find the expression for electric field intensity due to a point charge at distance r.

6. T3Y P Ay ford | 3T STANT ey fobdll YUY STAfRId Wil el o a1 Ryd fag W
W%ﬁ?ﬂaﬂmﬁﬁw?ﬁﬁl (1%) [RBSE HY 2022]

State Gauss's law. Derive an expression for electric field outside a uniformly charged spherical shell.

I WUS Y - &It STRTHSD UH / Section C — Long Answer Questions

1. (i) 12.5x108 3G IR P fohaT STa=T GRT?
(i) 10 C S{TART H FolaeH| & T §aRd| (2) [RBSE HY 2022]
(i) What would be the total charge on 12.5x108 electrons?
(ii) How many electrons would be there in 10 C charge?

2. U ORI IS UfSHT IR U ST G- 4x10-6 C m2 § | ST & (ahe T SR -2x10-6 C
TG TAT G | TR TR T aTe) faggd o &1 A T/ (2) [RBSE HY 2022]

On an infinite conducting plate, the surface charge density is 4x10-6 C m2. A charge -2x10-¢ C is
placed near the plate. What will be the value of the electric force on the charge?

3. fagga & &t diadr &1 afum fafag ) (2 [RBSE HY 2022]

Write the definition of electric field intensity.
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4. TIEE & MUY Y Y ARG SEATAD Td & 3faR [dggd &3 &1  H A HIoE | (2)
[RBSE HY 2022]
Using Gauss's law, find the electric field inside a uniformly charged non-conducting sphere.

I WS g - A=t Uy / Section D — Essay Type Questions

1. Ue 99M faggd & ¥ Ryd faggd fgyd IR 90 a1 9argui o fad ISl i Siford | siftiead a
YAdH aﬁf@rﬁnﬁwl Wﬁﬁ@tﬂ'{ql (1-3) [RBSE HY 2023, 2022]

Derive the expressions for the force and torque on an electric dipole placed in a uniform electric field.
Also state the positions of maximum and minimum torque. Draw the necessary diagram.

2. TISW Bl HaY fARaT | ST TERIaT H S alTs ob U THH SHTATRId W1 R & HRUT fhl fog
R fAggd &3 &1 XioTe gdd B | HTaID o IUT E-r ATh §18U1 (2 - 4)
[RBSE HY 2024, 2023, 2022]
State Gauss's law. With its help, derive an expression for the electric field at any point due to an
infinitely long uniformly charged straight wire. Draw the necessary diagram and E-r graph.

3. TS & A BT HY HIOT | ST TeTIdl A THIHM AR 30 JHdd e & BRI fahet
farg W faqya &7 &1 9® Urd HIfvTT | 31aad T sF-TE (2 - 4) [RBSE HY 2025, 2022]

State Gauss's law. With its help, obtain an expression for the electric field at any point due to a
uniformly charged infinite plane sheet. Draw the necessary diagram.

4. faggafeya smgui o aRym fafau | faggd feya & HRur fayada (FReff) Yar o Rd feod
ﬁl-_g’wﬁ'cfﬂﬂ %W%WWI ISP oA I 18U (2 - 4) [RBSE HY 2025, 2023, 2022]
Define electric dipole moment. Derive the formula for the electric field due to an electric dipole at any
point on its equatorial line. Draw the necessary diagram.

5. Fqgd fya a fyya smaef afvm 3 ) ffere ) foraga fasa & o srafa v o= e fah
farg W faggd &3 &1 T FUd PIFT| TaRISD o ST (2 - 3) [RBSE HY 2024, 2023, 2022]
Define electric dipole and dipole moment (with unit). Derive the formula for the electric field due to
an electric dipole at any point on its axial line. Draw the necessary diagram.

6. TP fagygd fgya & sief ud e IR faggd & &1 diadl o1 oie J1d o1 aul S8 Hael RA1fUd H |
(3) [RBSE HY 2023]
Find the expressions for the electric field intensity on the axial and equatorial lines of an electric
dipole and establish the relation between them.
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ATy 2 ; fRledzd fadsra a2 enfar

Chapter 2: Electrostatic Potential and Capacitance

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. UHTHM MR U Ty I (@hen) & Hiak fegd fava (v) 1 gt () RRRar g g - (4 -

1) [RBSE HY 2025, 2023, 2022]
(a) Vo 1/r (b) v =T1Ta (O Vor (d) Vo 1/r2
The dependence of electric potential (V) on distance (r) inside a uniformly charged spherical shell is -
(a) Valfr (b) V = constant (c)Var (d)Voal/r?

2. E=0d fagygd &= ¥ faggd fayd &1 gt & 9 I g - (1) [RBSE HY 2022]
(a)Vocr (b) Ve 1/r (€) Vo 1/r2 (d)v="ga
In a region where E = 0, the relation of electric potential with distance is -
(a) Vor (b)Vol/r (c)Vecl/r? (d) V = constant

3. forg 3MMa%r o HRUTFHAYT g8 & HId N - (1) [RBSEHY 2022]
(a) STATDBR (b) &Y (¢) MATBR (d) IS gl
The shape of equipotential surface due to a point charge will be -
(a) Cylindrical (b) Cuboid (c) Spherical (d) None

4. YT U & fHdl feg R fagga &agdis - (1) [RBSE HY 2022]
(a) U8 & JHRR (b) U8 & TEaq (©UET45° DU (d) Sudad it
The electric field at any point on an equipotential surface is -
(a) Parallel to the surface (b) Perpendicular to the surface
(c) At 45° to the surface (d) All of these

5. foqgafavasmaEs s - (v [RBSE HY 2022]
(a) e (b) Tl (0) ATee-HieR (d) ReiH
The unit of electric potential is -
(a) Volt (b) Tesla (c) Volt-metre (d) Coulomb

6. faggafavamifame- (1 [RBSE HY 2022]
(a) [M1L2T-3A1] (b) [M1L2T2A2]
(c) [MIL2T-3A0] (d) [MIL2T-2]
The dimensions of electric potential are -
(a) [MIL2T-34°1] (b) [MIL2T2A°2]
(c) [MIL?T-3A0] (d) [M1L2T2]
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7.

10.

11.

12.

13.

14.

forlt T &1 WRIdgyAis a1 8idT 82 (1) [RBSE HY 2022]
(@0 (b) 3 (<o) (91 (d)-1

The dielectric constant of metals is -

(a) 0 (b) Infinite (o) (c)1 (d)-1

faqga utiar &1 s19E® 811 - (1) [RBSE HY 2022]
(a) R (b) THIRR (c) am (d) BIS

SI unit of electrical capacitance will be -

(a) Pascal (b) Ampere (c) Coulomb (d) Farad

fayam R (v), 3MA%T (Q) e oTRaT (C) F U WU B - (1) [RBSE HY 2022]
(@ Vv=CQ (b)C=VQ () V=Q/C (d)Q=V/C

The relation between potential difference (V), charge (Q) and capacitance (C) is -

(a) V=CQ (b) C=VQ (9 V=0/C (A Q=V/C

fohi THTR Wie TR 31 wiel & Te Ue THM fdggd 87 E ¢ | Wel & T g1l d 94T T ©ie
BT &THA A Bl Ot Fenfea § Ifea St gt - () [RBSE HY 2022]
(a) YaeoE2Ad (b) YagoE? (c) Yoeo2E (d) “2e0EAd

A uniform electric field E exists between the plates of a parallel plate capacitor. If the plate
separation is d and area of each plate is A, the energy stored will be -

(a) YseoE2Ad (b) Y2e0E2 (c) %2e”E (d) YoeoEAd

2 uF & A GUTRAT &1 TR Y H Sie- IR ged 4TRar gt - (1) [RBSE HY 2022]
(a) 2 uF (b) 6 uF (c)1/3 pF (d) 2/3 uF

The equivalent capacitance of three 2 uF capacitors connected in parallel will be -

(a) 2 uF (b) 6 uF (c) 1/3 uF (d) 2/3 uF

U fqafia Ma & faya (v) Td 31maer (q) § RaTfs S=Ifar Tan g (g, V-31&f ¥ 0 HI0T a1 IR
@) | A &t eiRar gift - (1) [RBSE HY 2022]

(a)tan 6 (b) cos 6 (c)sin® (d) cot B

For an isolated sphere, the graph of charge q against potential V is a straight line making angle 6
with the V-axis. The capacitance of the sphere is -
(a) tan 6 (b) cos 6 (c) sin 6 (d) cot 6

Tel Ueh URTETTT SHTART T 3= 3 ot g fgyd & Taisieid & S/ T Sffal &, o fopar
PRGBS - (1) [RBSE HY 2023]
(a) YIS (b) UMD GRS CESEEEIEEE

When a test charge is brought from infinity along the perpendicular bisector of an electric dipole, the
work done is -

(a) Positive (b) Negative (c) Zero (d) None of these
TP MR ATae b er 18 Wex 81 39! faggd aiar gt - (1) [RBSE HY 2023]
(a) 2 x 109F (b) 2 x 109F (c) 18 x 10°F (d) 109F

The radius of a spherical conductor is 18 metre. What will be its electric capacity?
(a)2x10°F (b)2x109F (c) 18 x 10°F (d) 10°F
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15.

16.

17.

18.

THT=R Ufe T Seria &t et &1 A1 JHIUTE 818 - (%) [RBSE HY 2023]

(a) Cx A (b)Cocd (€) C o« A2 (d) C o d2

The capacitance of a parallel plate capacitor is proportional to -
(a) C xA (b) C xd (c) C xxA? (d) C xa?

Co eTRAT aTel TenRa &t el IR WRidegd Uer, forae! tRIdggdid K 8, WHId STedT 8 - (1)
[RBSE HY 2023]
(a) Go=CK (b) C=CoK (c) Co=C/K (d) C=Co/K

If the capacitance of a capacitor is Cy, it will change due to a dielectric medium of dielectric constant
Kas-

(a) Co= CK (b) C = CoK (c) Co=C/K (d) C = Co/K

TS AR I FYRA H U, o1t A 8 | Th K WRIdGgd e $I IRIAGTd US| & STH Y2l HRH
Wwﬁﬁ\_ﬂﬁ‘r% (éa"rsa%r?ﬁam - (D [RBSE HY 2023]

(@) U="Uo (b) U =KUq (c) U =Kz2Ug (d) U=Uo/K

A charged air capacitor stores energy Uy. On inserting a dielectric slab of dielectric constant K
(battery disconnected), the energy becomes -

(@) U="Us (b) U = KUp (©) U = K2U, (d) U = Ug/K
adayda s - (4 [RBSE HY 2024]
(a) 02 (b) Hz (C) HzO (d) COz

The polar molecule in the following is -
(a] 0: [b] H: [C) H20 (d] CO;

R &i17 &1 gfd BT/ Fill in the Blanks

19.

20.

21.

22.

T e e s g Ridgga faya AR gAAe,_ $eardisl ()

[RBSE HY 2022]
A surface having the same electric potential at every point is called

72t F1 g w1 aH BRI () [RBSE HY 2022]
The value of potential of the earth is
T 3t fagya fufas St Herfea &1 widl & 7. FEUHARAEA Sl (%4)

[RBSE HY 2022]
The electrostatic potential energy of a capacitor is stored as between the plates of the
capacitor.
fopt 3TATT P HROT 3 R faHa gargl (1) [RBSE HY 2023]

The potential at infinity due to a charge is .

3 7Y SIYIHP 4/ Very Short Answer Questions

23.

24,

it Uehd 4=1aTT (g > 0) & o THfAYT gy s 18U (1) [RBSE HY 2025, 2022]

Draw an equipotential surface for a positive charge (q > 0).

Jafqya g8 frd e 87 (1) [RBSE HY 2022]

What is an equipotential surface?
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25.

26.

27.

28.

29,

THfIYT Y8 & Bis ol Jored fafeaul (1) [RBSE HY 2023, 2022]
Write any two properties of an equipotential surface.

39 Hifaes f 1 A fafae, foraesT A el /B gl () [RBSE HY 2022]
Name the physical quantity whose unit is joule/coulomb.

dre & fore wRidggdies &1 aF fafaul (1) [RBSE HY 2022]

Write the value of dielectric constant for copper.

C YTRT & HUTRA D1 Q SHTA b STARId foha ST dl &8 Jferd Soif feberi gt (1)
[RBSE HY 2022]
What will be the energy stored in a capacitor of capacitance C charged to Q?

fIafia Bomaw & HRUTGAAHT UF & o gRIUGRIT B (1) [RBSE HY 2024]

Show the diagram of an equipotential surface due to an isolated negative charge.

I WUS q - oY STIRTHD UH / Section B — Short Answer Questions

4 x 10-> HATH A P HRUTFIY 9 x 10-2 Hiex gt R (¥yd forddt forg R fava uRewfera wifore (1
-1%) [RBSE HY 2022]
Calculate the potential at a point 9 x 102 m away from a charge of 4 x 109 C.

T JHIRR Wi HYTRA BT 4TRTT 8 pF 8 Saifch el & Hed arg Wil 8 1 AfS 3HPI Wie o oid Bl gl
G BRP 7% &9 5 WRIAGTAID BT Dig AT JUId: 4R < <l 1€ FUTRA BT 4Rl 1 Biod | (1)

[RBSE HY 2022]
The capacitance of a parallel plate capacitor with air between plates is 8 pF. If the separation is
doubled and the space is completely filled with a medium of dielectric constant 5, find the new
capacitance.

TS YT 20 pF UTRAT & FTRA DI 10 kv FAHaaR  3mafRid foar Sirar 8 | Genfis &) ide Te R
TR BT HIH T BRI (D [RBSE HY 2022]
A 20 uF capacitor is charged to a potential difference of 10 kV. What will be the charge on each
plate?

e & (10 pF 3R ¢ TR HH H, ITF AUV H 30 uF) AT B & Hed e YTRAT 15 puF g df ¢ HTAM

A DI (1) [RBSE HY 2022]
In the figure (10 uF and C in parallel, in series with 30 uF), the equivalent capacitance between A and
Bis 15 uF. Find C.

10 pF

30 uF
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5.

JHfIHd gy fhd Fed &2 39 a1 Ul ferall (1) [RBSE HY 2023]

What is an equipotential surface? Write its two properties.

Tl T fag SMART 1.1 x 10 ¢ 10 T4, B 1 R [R¥yq fog W fagga fava @ el (1)
[RBSE HY 2023]
Find the electric potential at a point 10 cm away from a positive point charge 1.1 x 10-° C.

TS AR U YA B @Ie! o1 AT 20 9T 5| ITG W o Ted Bt gt 10 JHT qUT Wiel & 7
g AT B ol HUTRA b1 TR 1 BITT | (134) [RBSE HY 2023]

The diameter of the plates of a parallel plate capacitor is 20 cm. If the separation between the plates
is 10 cm with air between them, find the capacitance.

2 pF, 3 pF 3R 4 pF YTRAT aTal i Tenfea mrefert T Sg U § - (31) Ao &1 fd LTl T 82
(@) TS TS BT 100 Vb GHRUTY TS &, ol TP GUTRA TR TR [T DISTE | (V6+3%4=1%)

[RBSE HY 2025]
Three capacitors of capacitances 2 pF, 3 pF and 4 pF are connected in parallel - (a) What is the total
capacitance of the combination?
(b) Determine the charge on each capacitor, if the combination is connected to a 100 V supply.

I Wos - zﬂtfmw UH / Section C - Long Answer Questions

1.

faqgd faya &1 gRuINT BT | faggd feyd & BRI T fog (r, 6) R faggd [dva &1 vl
Wmlmﬁlﬁ?ﬂaﬂ@l (2-2%) [RBSE HY 2022]

Define electric potential. Obtain the expression for electric potential at a point (1, 8) due to an
electric dipole. Draw the necessary diagram also.

&4 forg smasit & e o1 dgya fufaw Soif &1 e ura sifve ) (2) [RBSE HY 2022]
Obtain the expression for electrostatic potential energy of a system of three point charges.
AP FRR At & oI IR - ol [l (2) [RBSE HY 2022]

Write any four main properties of conductors in electrostatics.

10 cm BT & SMARIG MeAd S B ITE WR 10 V aHd 81 3P H5 I 5 cm R faHT BT A
feasrm (2) [RBSE HY 2022]

The potential on the surface of a charged spherical shell of radius 10 cm is 10 V. What will be the
potential at 5 cm from its centre?

T g 1 URTY TR +2q, -5q TUT-7q A & <14 TR $ YHR W & b T <11 GHaTg YT &
DI IR USd 8 | Tfe g0 & BT R 8 Al b= R faggd faHd &1 A F1d SITWI (2) [RBSE HY 2022]

Three charges +2q, -5q and -7q are placed on the circumference of a circle such that they are
located at the vertices of an equilateral triangle. If R is the radius of the circle, calculate the electric
potential at the centre.

TH THI=R WIE a1y JUTRA BT 1Rl 6 pF 8| Afe Wil & dig HieTs d/3 AT & WRdggdid i
IR 39 < o dt it forait 81 S, STafes URd & e &1 IRTdggdid 4 §1 (2) [RBSE HY 2022]

The capacitance of a parallel plate air capacitor is 6 uF. What will be the capacitance if a dielectric
slab of thickness d/3 and dielectric constant 4 is placed between the plates?
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7.

for & GRITS TR WIS (10 pF 9 20 pF JARR HH H, 395 J01 H 30 wF) Bt fargafl & A ged
TR I PISTEI (1% - 2) [RBSE HY 2022]

Find the equivalent capacitance of the combination shown (10 uF and 20 uF in parallel, in series with
30 uF).

10 pF

30 pF

20 pF

I WUS ¢ - AE=ITHP UH / Section D - Essay Type Questions

1.

fRR dggd faya &1 ufRuIfa HIFTE quT Ue forg 3axr & SR+ g8 R T [t forg R fqva &
ST U Hifod | gl r 9 fayd v I Us Gifae (134 - 4 [RBSE HY 2022]
Define electrostatic potential and obtain the expression for potential at a point at distance r due to a

point charge. Draw the graph between distance r and potential V.

TP GHIR @I HHUTRA B! TS AT QT BT &6 'A' TUT 30 o1d JUFh g1l 'd' &, Al sqd!
WW%WWI @ﬁ%qwqﬁﬁz frafa gl (1% -3) [RBSE HY 2024, 2022]

If the area of each conducting plate of a parallel plate capacitor is 'A’ and the separation between
them is 'd’, derive its capacitance formula. There is complete vacuum between the plates.

TR & J07 T Td THIR HH Gt o g gHTdT & &1 9 dd Hiford | aRkay e

d-IgU| (3-4) [RBSE HY 2023, 2022]
Derive the formula for the effective capacitance of series and parallel combinations of capacitors.
Draw the circuit diagram.

(a) TR & Juft FarerH O ged «1iRar & fore Haiey ure Sifor |

(b) 10 FTRA UASH 1 4TRET 10 F §, T A0R TFAIoH deaHTd THR IgieH J sied IR e
RT3 &1 UG fofRau | (4) [RBSE HY 2023]
(a) Obtain a relation for equivalent capacitance of the series combination of capacitors.

(b) 10 capacitors each of capacity 10 uF are joined first in series and then in parallel. Write the
product of the equivalent capacitances.
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T 3 : fAgd et
Chapter 3 : Current Electricity

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. ST [Aggd &F T TR SAaeI-! BT 3Udg- T Heardi g - (1) [RBSE HY 2022]
(a) TR (b) T (c) URT g (d) TfaRftear
The drift velocity per unit electric field is known as -
(a) Resistivity (b) Conductivity (c) Current density (d) Mobility

2. o ara® &t UfeRIyedr 3 I dl &1 UMb FHR #Ralg - (1) [RBSE HY 2022]
(a) PIC &ABA W (b) AW (c) THETS R (d) STH Y s el
The product of resistivity and conductivity of a conductor depends on -
(a) Area of cross-section  (b) Temperature (c) Length (d) None of these

3. gfe [hl Iraed IR &1 THETS 1 1 31T (1/2) T ST UG A B QAT (24) R fedr S al
UfoRIY R TR &1 UHTE TS - (1) [RBSE HY 2022]
(a) 2R (b) 4R () R/2 (dR/4
If the length | of a conducting wire is halved (1/2) and its cross-sectional area A is doubled (2A), the
resistance R becomes -

(a) 2R (b) 4R (c)R/2 (d) R/4
4. ITA® B URIYHAT AT H gig & AT - (%) [RBSE HY 2022]
(2) G § (b) el B
(c) Srufafefa g & (d) UgS geht § o sget 8
The resistivity of a conductor with increase in temperature -
(a) Increases (b) Decreases
(c) Remains unchanged (d) First decreases then increases
5. fHware o1 fgda fFow g Rgmaw snalag - () [RBSE HY 2022]
(a) Sl SREOT RIGT (b) TR TREU R
(c) YRT IR&u g (d) FTHIA DI T8
On which principle is Kirchhoff's second law of electrical networks based?
(a) Conservation of energy (b) Conservation of charge
(c) Conservation of current (d) None of these
6. fCUMURAAYRIIBIAFE- (1-2) [RBSE HY 2023, 2022]
@2A (b)1A (c)1.0A (d)09A

The value of current I in the given figure will be -
(a)2A (b)1A (c)1.0A (d)0.9A
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10.

11.

0.8A
1.2A
> > I
0.7A / 0.1A\
V-1 T 1-31&] ¥ 30° B0 ST 8, IR BT URIY S - (1) [RBSE HY 2022]
(a)V3Q (b) 1/V/3 0 (©30Q (d)2Q

The V-1 graph of a wire makes an angle of 30° with the I-axis. The resistance of the wire is -

(a) V30 (b)1/v30Q (c)30 (d)20Q

fed T auy (@9 3  UfaRie) T A 9 B & A e UfaRIg ST A B - (1) [RBSE HY 2022]

(@)3a (b)9a (10 (d6a
The equivalent resistance between A and B in the given circuit (three 3 Q resistors) will be -
(a) 3Q (b)9Q (c)1Q (d)6Q
30 30 30 B

——MWWNW—T VWWWWN——WWW\——e

A
WWWSIW%— (D [RBSE HY 2023]
(a) A/m2 (b) A m2 (c)A/m (d)Am
The SI unit of current density is -
(a) A/mz (b) A m? (c)A/m (d)Am
foddt Tee arR w1 ufeRiy AR R e - (1) [RBSE HY 2023]
(a) TR P! TS W (b) AR & ST HIC & &FTHA TR
() AR F AA R (d) SRIFd TH R
The resistance of a conductor wire depends upon -
(a) Length of wire (b) Cross-sectional area of wire
(c) Temperature of wire (d) All of the above

TS de}] 1 [agga ae® §d 15 dlee qUT TR UfeRIY 0.05 3T | STa STH 10 TR HT 4RT
UdIed 81 36! 8l af efH-d dieedl JT 87 (1) [RBSE HY 2023]

(a) 14.5V (b) 155V (© 30V 1V

A battery has emf 15 V and internal resistance 0.05 (). What will be its terminal voltage when a
current of 10 A flows through it?
(a) 14.5V (b) 155V (c)30V (A)1Vv
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12. REAA YRR YRGS 1HTAAGT - (1) [RBSE HY 2023]
(a6 A (b)11 A (7A (d5A
In the figure, currents meet at a junction. The value of I will be -
(a) 6A (b) 11 A (c)7A (d)5A
5A
4A
2A I
4A
13. ﬁfggﬂmww SIIIW%— (Y4) [RBSE HY 2025, 2024]
(a) TR (b) AT (c) 3 () e
The SI unit of electromotive force is -
(a) Ampere (b) Volt (c) Ohm (d) Newton
14. cgaufFHI TR - () [RBSE HY 2024]
(a) P=IR (b) P =IR2 () P=I2R (d)P=V/R

The formula of electric power is -
(a) P=IR (b) P = IR? (c) P=I2R (d)P=V/R

R &7 &1 Qﬁ?ﬁﬁ? / Fill in the Blanks

16. o1qaft & for wfeRieesdr arg o AR (1) [RBSE HY 2022]
The temperature coefficient of resistivity of metals is

17. YRTYAd bl HHAD %I (D [RBSE HY 2023]
The unit of current density is

18. UfARIU®dl b HehH Bl Fedel (1) [RBSE HY 2023]
Inverse of resistivity is called .

19. TRt aRuy T & il & A fAyarR FTAA Id & FRER B (1)

[RBSE HY 2023]

In an open circuit, the potential difference between the terminals of a cell is equal to its

20. AU IGH W ATAS HI GRSl ol A gl (%) [RBSE HY 2025, 2024]

As temperature increases, the value of resistivity of the conductor
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3 7Y SIVIcHP T4/ Very Short Answer Questions

21

22.

23.

24,

25.

26.

27.

28.

29.

fagga urT &1 uRuId ST (1) [RBSE HY 2022]
Define electric current.

¢RT g-Tcd BT S| A feral | (D [RBSE HY 2022]
Write the SI unit of current density.

nfritedr fed ded 87 (1) [RBSE HY 2022]
Whatis mobility?

faggd YRT (1) TUT UG T (vq) T T fARIT | (34) [RBSE HY 2022]

Write the relation between current (1) and drift velocity (vq).

UfeRIeeal &1 A fRau| (1) [RBSE HY 2022]
Write the unit of resistivity.

Tl IR &1 TS T B UR U [AFRIP UfeRIY TR &1 THIE T2 (1) [RBSE HY 2022]

If the length of a wire is doubled, what will be the effect on its specific resistance?

3fGaTaa! & foTu AMUgfg & 1Y UfeRiedmdr & URkad- o1 SIRE |l (1) [RBSE HY 2022]

Draw the graph of variation of resistivity with temperature for semiconductors.

fa®e o fgard Mo &1 HyA fafau (1-1%) [RBSE HY 2023, 2022]

State Kirchhoff's second law.

aﬁﬂ%ﬁmﬁm&haﬂﬁaﬁvaﬁﬂwwaﬂﬁn (%) [RBSE HY 2025, 2024]

Draw a graph between V and I representing Ohm's law.

I LUS d - Y STRTHD UH / Section B — Short Answer Questions

TSI &1 fafTy UfeRie 100 ATZHT 3 T, § 1 S & 8 Hiex T T 0.01 .2 TR=se
& dTdl dR &1 UfaRiY fba=1 g2 (1) [RBSE HY 2022]

The resistivity of nichrome is 100 uQ) cm. What will be the resistance of a nichrome wire 8 m long
with cross-sectional area 0.01 cm??

Tt arae & forw Hifaes TR p g @ (AR 3 BfoRieedn) F A HHM 40T 24 x 108 QA m G|
TTeTh b daTs U ANUTS B TR P T Q P A A JId A1 (1) [RBSE HY 2022]

For a conductor the values of physical quantities P and Q (resistance and resistivity) are 4 2 and 24 x
10-8 O m respectively. On making the length of the conductor one-fourth, find the new values of P and

Q.

fa~g A 9B & Ten o UfeRIY T B (A URUY: 10 0, 50,8 0,20 Q, 10 Q)| (1%) [RBSE HY 2022]
Find the total resistance between points A and B (bridge circuit: 100, 50,80, 20, 10 Q).
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4.

10 Q 20 Q

5Q 10 Q

feu e d (E1=6V,r1=30,E2=3V,r2=6 Q, R=3 Q) (a) YaIied URT

(b) g4 faqgd aTes o

(c) g4 SR UfaRiY

(d) TP Td & RRT o o faHaaR J1d HITE| (1) [RBSE HY 2022]
In the given circuit (E; =6V, r1=30,E2=3V,r;=6 0, R=3 ), find (a) the current

(b) equivalent emf

(c) equivalent internal resistance

(d) potential difference across each cell.

E; =6V rn=3Q Ep =3V r2 =6Q
|| ANV || A
,I : N ¢| 3 s
1y Al
MWW
R=3Q

(E1=6V, 11 =3Q, E2 =3V, r2 = 6Q, R=30Q)

P o7 YRT &1 g 3R dieear &1 oW fafau ) 57w fe o 1Rl & wReur Raa ot
T8I 87 (1%) [RBSE HY 2023]

State Kirchhoff's current law and voltage law. Which conservation laws are obeyed in them?

10 diee 3R T0Y TR UfeRIY Bt 9t Ueh T=1d URuY ST (Aeddh) & f[dwuid: TR B
SISt g | URTY S H 1 .0 UieRTY & 12 UTeRTY® § | IRUY STel BT Taqed TRl J1d B (124)

[RBSE HY 2024]
A battery of 10 volt and negligible internal resistance is connected across the diagonally opposite
corners of a cubical network consisting of 12 resistors each of 1 Q. Determine the equivalent
resistance of the network.

et At o faggd algd aa qT SHiaike UfoRie ol aRUT IS | (14) [RBSE HY 2025]

Define the electromotive force and internal resistance of a cell.

I Wus ¥ - aﬁm YUY / Section C — Long Answer Questions

3{TATE A & 3MYR TR 37 & 0 BT YEH T | = oF YT HITT | (S8t Yabdll o1 Jrarg 3f B 1)
(1Y% -2) [RBSE HY 2022]
Obtain the microscopic form of Ohm's law ] = oE on the basis of drift velocity. (Symbols have their
usual meanings.)
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2.

3\ &1 g 71 82 39 gw &t 3l o Tt fafdul () [RBSE HY 2022]

What is Ohm's law? Write any two limitations of this law.

& 9 % faggd a6 96 SHHRT: 1V d 3 V 8 a1 3R UaRIY 0.1 0 TUT 0.2 Q 8, Afe THwR
A IS §UE dl o fagyd a8 9  ged ST UfeRIY &1 HH Jrd I (2)

[RBSE HY 2022]
Two cells of emf 1 V and 3 V with internal resistances 0.1 Q and 0.2 () are connected in parallel. Find
the equivalent emf and equivalent internal resistance.

e o1 wfd e fofau| ﬁqwﬁﬁﬁ%ﬂﬂlﬁﬂﬁﬁl@m (1% -2) [RBSE HY 2023, 2022]

Write Kirchhoff's junction rule. In the given diagram, write the value of current L.

0.8A
1.2A

> > I
0.7A / O.lA\

I WS g - =TT Uy / Section D — Essay Type Questions

1.

g I b fopht =meres § 4RT o1 HIF Herd Seiare i1 & SUdTE AT b GHIGUIAT BIell € | SUaTE O

~

P TETIAT Y ¥ & 90 &1 IA9q Sife| (4) [RBSE HY 2022]

Prove that the current in a conductor is directly proportional to the drift velocity of free electrons.
Verify Ohm's law with the help of drift velocity.

(i) YRT O D1 URHIIT BT quUT 39T A fofau|

(if) < 33T gfckral o = ferfau|

(iii) 9 & f3.a1. 9 duT <fHd dieedr & aRyid ST (3 [RBSE HY 2022]
(i) Define current density and write its unit.

(ii) Write the names of two non-ohmic devices.

(iii) Define emf of a cell and terminal voltage.

(i) 3UaE o7 B URHTT PITT TUT SHHT AHS [AIRIT|

(i) 39 & BRI & 4 g fom R uferigdar Rk w21

(iii) faggd St auT faggd xifad &1 uRTid Hiferg | (3) [RBSE HY 2022]
(i) Define drift velocity and write its unit.

(ii) Write the names of two factors on which resistivity depends.

(iii) Define electric energy and electric power.

UfeRIY fha Fed &7 T8 for-fop Rept IR LR v 37 ufeRiel & THTwaR o oo H qed
TfRIY &1 9 Jdd PR (2 - 3) [RBSE HY 2022]

What is resistance? On what factors does it depend? Derive the formula for equivalent resistance in
parallel combination of resistors.
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5.

gfeRrel & Soft U1 THRR HH T 31U o1 T &7 Fol §91d §U Ul & ford e wieriy &1 9
FUA L AT 3 0 & Uiy Y afigd URTHTAF IS (8 V; 2 AN T3 0 T 2 0 FHFR) |

(4) [RBSE HY 2022]
Explain the series and parallel combinations of resistors and derive the formula for equivalent
resistance in each case. Calculate the current through the 3 () resistor in the given circuit (8 V; 2 Q in
series with 3 0 and 2 Q in parallel).

3Q

8V 20
—

2Q

Sl & AR ohH GToH H gl fd.91.90 I iR UTcRIY DT G RITMUT BT (Es, ry TUT
Ez, 12) (2-3) [RBSE HY 2023, 2022]

Establish the formula for equivalent emf and equivalent internal resistance of two cells (E4, r1 and E3,
rz) connected in parallel.

fhears & fFoH ford | Biewe i Ug &1 Adferd a1 &1 d g & | (aRuY ki afga) 2 - 3)
[RBSE'HY 2023, 2022]
State Kirchhoff's laws. Deduce the balancing condition of Wheatstone bridge (with circuit diagram).
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8.

fpas & faggd uRuy & fore 4Rt ot dieear & faw fafaw | Ao &) geraar § i M ulRuy &
YR, FTHAF T IR (3) [RBSE HY 2023]

State Kirchhoff's laws of current and voltage for an electric circuit. Using the laws, calculate the
value of current I; flowing in the given network.

20

MWW
I A
40 4]0 \
MWW It
Iy
20
| AW

AT 4 : QAT 312N 31T Yabed

Chapter 4 : Moving Charges and Magnetism

US 3 - Tgfadcurdd Uy, Fad w1 ud 3ifd 7Y ITRTEHD UH / Section A — MCQ, Fill

in the Blanks & Very Short Answer Questions

e P13 TR BT freft e & & Traad =1 B 1 3 § O B Bl i Ay aikafda
BRi? (1) [RBSE HY 2022]

QEIN (b) HaT (c) Sl (d) BIS el

When a charged particle moves perpendicular to a magnetic field, which quantity of the particle
changes?

(a) Speed (b) Momentum (c) Energy (d) None

'q' faggd smaw fgd 3 v T ig 83 B & srfewr fa=fid 8, St R HriRd s 1g o g1
- (%) [RBSE HY 2022]
(a) qvB (b) A (c) qv/B (d) vB/q

A charge 'q' moves with constant velocity 'v' along the magnetic field B. The magnetic force on the
charge s -
(a) qvB (b) Zero (c) qv/B (d) vB/q

DY & B A AT B % T BT 01 & SIHHURN 81T 8 - (%) [RBSE HY 2022]

(a) SMTARI (b) FaT OECLIE] (d) Sl
The radius of the path of a charged particle moving in a magnetic field is proportional to -
(a) Charge (b) Momentum (c) Mass (d) Energy
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4.

10.

RBSE BOARD ZONE
TS W e B fRR YRTUaIRd 81 381 § df Sad TRdid & B gul r & 1Y URacd- &1 T § -

@RI GTTTE) (1) [RBSE HY 2022]
(a) TR T (T (b) TR 34T (Fed) (c) &fa ¥ (d) HTITRET (B o« 1/1)

For a long straight conductor carrying steady current, the graph of magnetic field B versus distance r

is - (four graphs given)
(a) Straight line (increasing)
(c) Horizontal line

s (a) s (b) 5 (c)

(b) Straight line (decreasing)
(d) Hyperbola (B o«1/r)

(d)

IS fordt qaTPR Huse o a8 arelt 4R SR a e smeft = < o puseht & g IR I

DY &F BTHA - (1)

(a) ST BT SR (b) IR AT B SIRRT

GERSIEERN

[RBSE HY 2022]

(d) 3uRafdd R

If the current in a circular coil is doubled and its radius is halved, the magnetic field at the centre -

(a) Becomes half (b) Becomes four times

TEPT EABIATD © - (% - %)

(a) TH (T) (b) Wb/m? (c)N/(Am)
The unit of magnetic field is -

(a) Tesla (T) (b) Wb/m? (c) N/(Am)
faqgd URT o THEHII THT DI G B At - (1)

(a) URR A (b) 3T A (c) TR
The magnetic effect of electric current was discovered by -

(a) Ampere (b) Oersted (c) Fleming
e fd HBd @ - (1)

(a) S A UfRIY (b) 3T A UfeRIY (c) TqaT AR
What is a shunt?

(a) High value resistance (b) Low value resistance  (c) Thin wire

3meef e BT ufeRIY 8 - (1)

(a) ™ (b) 102 (c) 3 (o)
The resistance of an ideal ammeter is -

(a) Zero (b)100Q (c) Infinite (o)
3 AreeHieR FTURRIY BIATR - (1)

(a) A (b) 3{d (c) URTHd
The resistance of an ideal voltmeter is -

(a) Zero (b) Infinite (c) Finite

(c) Becomes double

(d) Remains unchanged

[RBSE HY 2022]

(d) Suded Tt

(d) All of the above

[RBSE HY 2022]

(d) BRIS A
(d) Faraday

[RBSE HY 2022]

() TTH AP TET
(d) None of these

[RBSE HY 2022]
(d) 100 Q

(d) 100 Q

[RBSE HY 2022]
(d) 100 Q

(d) 100 Q
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11.

12.

13.

14.

15.

3fieR Bt YRT GURA BT AES § - (%) [RBSE HY 2022]
(a) fovmT/eefiaR (b) TR /faumT (c) TR x faymT (d) diee /[aHTT

The unit of current sensitivity of an ammeter is -
(a) division/ampere (b) ampere/division (c) ampere x division  (d) volt/division

Ife Ueh SMARIA DU, FraBIT & B P 1Y 6 (0° < 6 < 90°) DIV W TIHM & d HUSAT T BT e
SRTA BT (m 3TR q HHRT: SSTHH TG 3T - (1) [RBSE HY 2023]
(a) 2mmv cos6/qB (b) 2mgB/mv cosO (c) 2tmv/qB (d) gB/2mmv

If a charged particle moves at angle 0 (0° < 6 < 90°) with magnetic field B, the pitch of its helical path
is (m and q are mass and charge) -

(a) 2emv cos6/qB (b) 2mgB/mv cosO (c) 2mrmv/qB (d) gB/2tmv

TR SR GRT S4d &31/831 & AH - (1) [RBSE HY 2023]
(a) faggd & (b) TrDTI &

(c) fIqd a Tt & <l (&) LF

Field(s) produced by a moving charge -

(a) Electric field (b) Magnetic field

(c) Both electric and magnetic field (d) Zero

T AW WY AR ¥ 35 THRR faggd YR yaled 81 el o | IR ¥ 20 9. g R el g
DY & B HTURHATOI G - (1) [RBSE HY 2024]

(a) 7x10-5 T (b) 7x105 T (c) 3.5x105 T (d) 3.5x10-5 T

A long straight wire carries a current of 35 A. The magnitude of the magnetic field B at a point 20 cm
from the wire is -
(a) 7x10-5 T (b) 7x105 T (c) 3.5x105 T (d) 3.5x105 T

d P13 AT HU THTHM DT &5 T &7 & Tadd (G H 1 HaT &, o 01 BT Y gRT -

(%4) ~_[RBSE HY 2025]
(a) RATATHR (b) TADHR (c) I¥d TEg (d) Ffer (@iiaeR)

When a charged particle moves in a uniform magnetic field in a direction perpendicular to the field,
the path of the particle will be -
(a) Parabolic (b) Circular (c) Straight line (d) Helical

R &i17 &1 gid BT/ Fill in the Blanks

16.

17.

18.

19.

YRMAGI QUIEDHT_ ﬁlm%raqaswm%l 1) [RBSE HY 2022]
A current carrying loop behaves like a magnetic

3reef ieedier o1 ufeRiy QBdIgl (1) [RBSE HY 2022]
The resistance of an ideal voltmeter is 0

1 <CT/THRR-HieR MY & @ gl (1) [RBSE HY 2023]
1 newton/ampere-metre is equal to gauss.

FEIETARIAFF 3l (1) [RBSE HY 2023]

The unit of magnetic field is
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20.

21.

YR &1 dleediey § TURART DA & o1t I UfeRlY &bl 4R U cil & S
ST (1) [RBSE HY 2024]
To convert a galvanometer into a voltmeter, a high resistance is connected in to the

galvanometer coil.

TP NedIHeR Bl THier § = uraid o34 & e 39 midfea EIESEINEA
[RBSE HY 2025]
To convert a galvanometer into an ammeter, is connected in parallel to it.

S 7Y GIVIcHS® H4 / Very Short Answer Questions

22.

23.

24,

25.

26.

27.

28.

29.

T 3HTeR 3HIeR g diecHie’ o1 UfeR1Y favd=m g amfew? (1) [RBSE HY 2022]
What should be the resistance of an ideal ammeter and an ideal voltmeter?

TR @1 uludia fAgw fafkew (1) [RBSE HY 2023, 2022]
Write Ampere's circuital law.

TN-T19¢ FH B IRk TuA Sad HA | (1) [RBSE HY 2022]
Express Biot-Savart law in vector form.

1 YRR &1 (3F=RIPH / s1) uRumeT faf@w (1) [RBSE HY 2022]

Write the (international / SI) definition of 1 ampere.

ﬂﬂw YR &1 R fafaa| 1 [RBSE HY 2022]

Write the principle of a moving coil galvanometer.

T TR SMTafRId ST gRT 394 &4 & 7 farat| (1) [RBSE HY 2022]

Name the fields produced by a moving charged particle.

d P13 Y AR HUT D &F T Ta HRT g Al STD! 1ol Soif | fpd=1 alRad= grm? (1)
[RBSE HY 2022]
When a positively charged particle enters a magnetic field, what is the change in its kinetic energy?

T YR & diceHier A fbg TR SURd far ST asdi8? (1) [RBSE HY 2023]

How can a galvanometer be converted into a voltmeter?

I LUS § - Y IRTHD YH / Section B — Short Answer Questions

U UIRATIOTen]T T TS 0.5 m a1 FsdT 1 em 8, 7 500 R & 1 399 5 A faggd uRT yaried g1 %&t
& IRTeTenT & HicR P &5 HTIRATI A1 8? (114) [RBSE HY 2022]

A solenoid of length 0.5 m and radius 1 cm has 500 turns. It carries a current of 5 A. Find the
magnetic field inside the solenoid.

g B o e a1y 87 (B) T T fordlt | THaTE & URTATE! arddh R T aTell G g §d F
=I(I x B)Eﬂ?ﬂ%l (1%) [RBSE HY 2022]
Prove that the magnetic force acting on a current carrying conductor of length I placed in a uniform
magnetic field B is F = I(1 x B).
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3. G YHR YRTATG! R & HE O aTel JEEHI ad D1 G AT DI (1) [RBSE HY 2022]

Establish the formula for the magnetic force between two parallel current carrying wires.

4.  YURTATY & 3HICR TUT diecHIeR H TR &I JHSTST | (114) [RBSE HY 2023, 2022]

Explain the conversion of a galvanometer into an ammeter and a voltmeter.

I WUS Y - &It SURTHSD UH / Section C - Long Answer Questions

1. SRI-HGC A8 fordl | 39 a0 &1 Tgrar ¥ URT S{eUiRl dl & HRUr g3l R RRyd [t fog R
DI & B gl BT Zofed U BRI | (1% - 2) [RBSE HY 2023, 2022]

State Biot-Savart law. Derive the expression for magnetic field intensity due to a current element dl
at a point at distance r.

2. TARR & aRudtg o0 & Terar 9 S aTs & g YRIaTg! a1dd dR & HRUT ST r gl IR
Ry Tl farg IR a1 &3 BT ZoTes e DI | SHTa=D o I 18U (1% - 2)

[RBSE HY 2024, 2023, 2022]
With the help of Ampere's circuital law, derive the expression for the magnetic field due to a straight
current carrying wire of infinite length at a point at distance r from it. Draw the necessary diagram.

3. AR o1 uRudt Ay e | te ofd W qaidR die (5T a) & IR 8RR 4RTUdIfsd 81 el
& Ol T ¥U 4 f9aRkd 8| IR & 3fex gD g 85 &1 TUHT HIT | (2) [RBSE HY 2022]

State Ampere's circuital law. A long straight wire of circular cross-section (radius a) carries a steady
current uniformly distributed. Calculate the magnetic field inside the wire.

4. (i) TR &1 g9 forar |
(i) A% TR &t ulRymr fafaul (2) [RBSE HY 2022]

(i) State Ampere's law.
(ii) Define the standard ampere.

5. 3 ddleeHIcy H IR 9d1sd (@'s 4) | (2) [RBSE HY 2022]

Write any four differences between an ammeter and a voltmeter.

6. TP 90 3 UfaRIY aTel YRG! & Yuf el UR fa&iy & foIe STages 4R 4 mA €, 39 YRTATH &1 0
AT 6 ATRTY H gRadH & forw sy s 637 (2) [RBSE HY 2022]

A galvanometer of resistance 90 () needs 4 mA for full scale deflection. What will you do to convert it
into an ammeter of range 0 to 6 A?
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7. A FUSH Ned-IeR fhd FHed &2 e gUIfdT 1d BT (2) [RBSE HY 2023]

What is a moving coil galvanometer? Find its voltage sensitivity.

8. U AR HUI UH THM TIHIT &8 T & F 0 PHIT (0° < 0 < 90°) T U AR B 1 STH
STIAHTA Td JSI SRTd o (oIl G U1 S 1ToTe | HTaRIS [0 18T (2) [RBSE HY 2024]
A charged particle moves in a uniform magnetic field making an angle 6 (0° < 6 < 90°) with the field.
Obtain the formulae for its time period and pitch. Draw the necessary diagram.

I WS g - A= Uy / Section D — Essay Type Questions

1. SE-gEc FaE 3 feddt YRTEaT6! AR Uk o6 3l R Ry faddt forg R e 83 &1 dioidh
WWI &Wﬁﬁaﬂ@l (2-4) [RBSE HY 2025, 2023, 2022]

Derive the expression of magnetic field at any point on the axis of a current carrying circular loop by
Biot-Savart law. Draw the necessary diagram.

2. S-9a¢ Fod fAfeu | YRTETE! TATeR HUSH & HRUT IUD Bk IR D 1T & T FHoldh U
PITI (12% - 3) [RBSE HY 2022]

State Biot-Savart law. Obtain the expression for the magnetic field at the centre of a current carrying
circular coil.

3. 10 . AT B 100 FHBR AU T BRI BI bt pUselt T 1 A fAgyd uRTyaTRd 81 & B 1 HUsTh
& H% R GEDIT & BT ARAT AT E? (% - 3) [RBSE HY 2022]

A tightly wound 100-turn coil of radius 10 cm carries a current of 1 A. What is the magnitude of the
magnetic field at the centre of the coil?

4. 3T TGS B URATICIST H b & BT ol d PifoTd | A= ol § =8| (1% - 4)
[RBSE HY 2025, 2023, 2022]
Derive an expression for the magnetic field inside an infinitely long solenoid. Draw the necessary
diagram.

5. JIEHIY & ol a1 Td A [ARIT | U UM iy &3 H I8! AR YRTAl6! HUsal IR o
Td 9 AT &1 ol UTed BT (4) [RBSE HY 2022]
Write the dimensions and unit of magnetic field. Obtain the expressions for force and torque on a
rectangular current carrying coil placed in a uniform magnetic field.
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HEUTA 5 : Ydbed Ud g

Chapter 5 : Magnetism and Matter

S 3 - ggfapcurdtd U, f¥aa ST ud 3ifd Y STRIED UY / Section A — McQ, Fill

in the Blanks & Very Short Answer Questions

1. 5 el o geea g BuTds 9 icd g | T8 [P ISR B Ui g - (4 - 1)

[RBSE HY 2023, 2022]

(a) STTRHII (b) URIg® I (c) i B (d) FTHIADLS ol
The magnetic susceptibility of a substance is small and negative. The substance is -
(a) Paramagnetic (b) Diamagnetic (c) Ferromagnetic (d) None of these
2. frgueri®) mfdd URITRIdr 1.00001 8 - (%4) [RBSE HY 2022]
(a) STTH 1 et (b) A8 T® 1T U
() Tfaga g uer (d) SRIFI HI B Ta!
Which substance has relative permeability 1.00001?
(a) Paramagnetic (b) Ferromagnetic (c) Diamagnetic (d) None of these
3. Ui URAT] & ot Tra g MUl /118 - (%) [RBSE HY 2022]
(@) T (b) T (TP Y AP ITST  (d) LAY DA
The magnetic moment of a diamagnetic atom is -
(a) Zero (b) One (c) More than one (d) Less than zero
4. FPATEgERE- () [RBSE HY 2022]
(@) B/wo+M=H (b) B/wo-M=H (c) B/wo+H=-M (d) -B/mwo+H=M

Which one is the correct relation?
(a) B/up+M=H (b) B/up-M=H (c) B/uo + H=-M (d) -B/uo+H=M

5. a0 SR R ge g uerd e e aul e SWR SIEa T gidl 8, Feddi s - (1)

[RBSE HY 2022]

(a) S@HHUT AT (b) PfeaTamT (c) FR ar (d) SR

The temperature below which a magnetic material is ferromagnetic and above which it is
paramagnetic is called -
(a) Inversion temperature (b) Kelvin temperature (c) Curie temperature  (d) Neutral temperature
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6.

8.

e fpft URTaTE! HUSTH B DIS Ui 1a Uard [T S1ar g, N IEHIT &F - (1) [RBSE HY 2023]

(a) T E (b) 3rRaffd TgaT?

(c) JgdTg (d) T 37aT dg-1 uard & Suféd - R
R

When a diamagnetic substance is placed inside a current carrying coil, the magnetic field -

(a) Decreases (b) Remains unchanged

(c) Increases (d) Depends on relative volume of substance

SIAF o1 FHfr fhg YR & s 1g uerdf A giars? (1) [RBSE HY 2023]

(a) STTED I (b) T TEHIT ORIGESEIR OEIREINED

In which type of magnetic material are domains formed?

(a) Paramagnetic (b) Ferromagnetic (c) Diamagnetic (d) Superconductors
WQ@%HWQN@H@WW%— (%) [RBSE HY 2023]
(@) Xm=pr-1 (b) Xm=pr+1 (xm=p+1 (d)xm=p-1

The correct relation between magnetic susceptibility and permeability is -

(@) Xm=pr -1 (b) xm = pr+ 1 () xm=p+1 (d) xm=p -1

@ &7 1 qfd BT/ Fill in the Blanks

10.

11.

12.

13.

14.

FRR Y R A TEH I gard T A aead S gl (1) [RBSE HY 2022]
At Curie temperature a ferromagnetic material converts into material.
TR & FOAraR TR UGl & g g Ugid IRA g & B gl (%)

[RBSE HY 2022]
According to Curie's law, the magnetic susceptibility of a paramagnetic substance is to

absolute temperature.

W&rrqa:rao‘rg@aﬁq&r@f Eb??ﬂ?ﬂ%l (34) [RBSE HY 2022]
Magnetic moment per unit volume is called .

10 = M3 (1) [RBSE HY 2022]
1 tesla = gauss

@%WWW—@W%I €Y [RBSE HY 2022]

The Curie temperature of iron is

TP U S RA PEFIUGRIxBIAA (W 3 SRl ()

[RBSE HY 2025, 2024]
The value of magnetic susceptibility x for a paramagnetic substance is (and small).

3 7Y SIYIHP 4/ Very Short Answer Questions

15.

D o 1018 T3 BT (99 AT (1) [RBSE HY 2024, 2022]

Write Gauss's law for magnetism.
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16.

17.

18.

19.

20.

21.

22.

T T &t D g UG -0.085 B, TE [ UHR ST b 1g uard 87 (1) [RBSE HY 2022]
The magnetic susceptibility of a substance is —0.085. What type of magnetic substance is it?

IEHd H 31 19 &1 Ry farfae | 7 g3t &1 Frad forfea (- 1) [RBSE HY 2022]
Define Curie temperature in magnetism. / State Curie's law.

e TED 1T Uerd fhd Hed §, s Udb Iareu ifong| (1) [RBSE HY 2022]

What are ferromagnetic substances? Give one example.

WWW%WﬁaﬁaﬁﬁqﬂTﬁ%@m (1) [RBSE HY 2022]

Write two characteristics of material used to make a permanent magnet.

fenfed &1 uRufia BT / de e uardf & fre e 9% (B-H a%) I8 (1)

[RBSE HY 2022]
Define coercivity. / Draw the hysteresis (B-H) curve for a ferromagnetic material.
aaq:aaﬁuuaﬁ%aw R CARRURNIEC! (D [RBSE HY 2023]
Write any four examples of paramagnetic materials.
EEEEE] &Iﬂﬂmaﬂﬂq‘c{[ﬁ @iléq - Na, Bi, Cu, Al, Pb (%) [RBSE HY 2025]

Select two paramagnetic materials from the following - Na, Bi, Cu, Al, Pb

I LUS d - Y STRTHD UH / Section B — Short Answer Questions

1.

TH IRATIHT & HIs F UR Uard &1 SO FRESHRITAr 400 € | GRATRTIST & BRI H 2 A BT URT
JaTied 81 X8 81 Ufe 3BT Ui 1 m TaTS B TRl 1 ST 1000 8 < (i) THH & (H)

(ii) TEEH1 1 dtaral

(iii) THD Y &F P TUHT BT (134) [RBSE HY 2022]

A solenoid has a core of relative permeability 400. It carries a current of 2 A with 1000 turns per
metre. Calculate (i) magnetising intensity H

(ii) intensity of magnetisation |

(iii) magnetic field B.

(a) RIS 1Y D1 GRYTT DHIfST|
(b) &R g 1 gyt s (1) [RBSE HY 2022]

(a) Define Curie temperature.
(b) State Curie's law.

e TP 1T Uerdl &1 Trb 1 UGy dTd IR {5 TR R et 87 THIMSU| (1) [RBSE HY 2022]

How does the magnetic susceptibility of ferromagnetic substances depend on temperature? Explain.

Tl eRTaTEt ufkTeresT Ud TUs Tia & SagR | T 3R 87 (1%) [RBSE HY 2022]

What is the difference between the behaviour of a current carrying solenoid and a bar magnet?
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5. (i) T d JrE=I T3 $1 Ay feiau |
(if) 0.1 Hiex THTd THETS & TS WD & Yal B ¢Yd TaadT 40 TUHRR x HieR 81 39& T 1
&maﬁwaﬁﬁﬁl (Yo+1=1%) [RBSE HY 2023]

(i) State Gauss's law for magnetism.
(ii) A bar magnet of effective length 0.1 m has pole strength 40 A m. Calculate its magnetic moment.

6. Tl STRI raob 1y & H R (i) Ufgreiehid yard ud
(if) STIrED g uerd & fore ety &7 g Wik (114) [RBSE HY 2024]

Draw magnetic field lines when a (i) diamagnetic and
(ii) paramagnetic substance is placed in an external magnetic field.

I WUS 9 - S STRTHD UH / Section C - Long Answer Questions

1. W%%@éﬁ%aﬁéww%@m (1% -2) [RBSE HY 2025, 2023]

Write any four properties of magnetic field lines.

2. URUIRd ST - (i) TFahd § TR Y $1 Had
(ii) TEDHIT Tt (2) [RBSE HY 2023]
Define - (i) Gauss's law for magnetism
(ii) Magnetic intensity

I WUS ¢ - AE=ITHP UY / Section D - Essay Type Questions

1. O A U B B-H I SIHR TS| YRuriadr g Fenfear & uRyiftid st | Qe
dh BT bl Th ST fafRaul (1 - 4 [RBSE HY 2022]

Explain the magnetic hysteresis loop with a B-H curve. Define retentivity and coercivity. Write one
use of the hysteresis curve.
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HEATY 6 : AT DI J0T

Chapter 6 : Electromagnetic Induction

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. o & Y g Hifas I & TReur R SR 8idie, 988 - (% - 1) [RBSE HY 2023, 2022]

OEER (b) HaT (c) S (d) Sl
Lenz's law is based on the conservation of -
(a) Charge (b) Momentum (c) Mass (d) Energy

2. "R faggd a6 99 1 Yad 39 UHR gl ¢ b a8 I G & YRT 7aTe Uad $H ol 39 I
HH T HRS BT fRIY B T8 Sy fba o w182 (¥2) [RBSE HY 2022]
(a) B_TS &1 | (b) T9 &1 g\ (c) T &1 a9 (d) T &1

'The polarity of induced emf is such that it tends to produce a current which opposes the cause
producing it." This statement is of which law?
(a) Faraday's law (b) Gauss's law (c) Coulomb's law (d) Lenz's law

3. W e H URadH ot & URd faggd a5 aat & URHT0T & SRIeR gid ¢ | I8 faw feam -

(1) [RBSE HY 2022]
(a) =T GRT (b) THIRR @ (d) BRI
The rate of change of magnetic flux is equal to the magnitude of induced emf. This law is given by -
(a) Lenz (b) Ampere (c) Henry (d) Faraday

4. fodtpuse ¥ flaggd arg® 9 & URUI & [oT e e g T - (1) [RBSE HY 2022]
(a) TS ALY (b) IC e dl ¢ U1 9¢ Thdl &
(c) Fraa e anfeT OESIREIRY
To induce emf'in a coil, the magnetic flux associated with it -
(a) Should decrease (b) May increase or decrease
(c) Should remain constant (d) Should increase

5. mmﬁmmﬁaaiﬁﬁa@?ﬁ%- (2) [RBSE HY 2023, 2022]
(a) g at (b) ST Sl (0) R Sl (d) IIH T St
In which form is energy stored in a current carrying coil?
(a) Electric energy (b) Heat energy (c) Solar energy (d) Magnetic energy

6. [Hdl Yo REHE LT YRT1 YaTRd 811 W Aierd SHoif g1t - (1) [RBSE HY 2022]
(a) LI2 (b) 2LI2 (c) LIz/4 (d) L12/2

The energy stored in a pure inductor L carrying current [ will be -
(a) LI (b) 2LI2 (c) LI2/4 (d) LI2/2
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7.

10.

11.

12.

13.

ORI T[0T B fAHTE - (3 - 1) [RBSE HY 2022]
(a) M1L2T-3A2 (b) MOL2T-3A-2 (c) M2LIT-2A-2 (d) M1L2T-2A-2

The dimensional formula of the coefficient of self-inductance is -

(a) M1L2T-34-2 (b) MOL2T-34-2 (c) M2L1T-2A2 (d) M1L2T-2A-2

Wb x A/m Wﬁﬁ?ﬂ%— €8] [RBSE HY 2022]
(@] (b) N () H (dwW

Wh x A/m is equal to -

(a)] (b) N (cH (@w

THoad feg Yifde AR HT ARG § - (1) [RBSE HY 2022]

(a) O A arset (b) TP IT TeTaT (c) TIBIT Foll (d) STHIA BN ol

Maxwell is the unit of which physical quantity?
(a) Induced emf (b) Magnetic flux (c) Magnetic energy (d) None of these

TP HUSH! P WORUI UM BT HF 2 x 102 H g1 IS HUSal H 4RT0.1 s B FAgd e ¥ 1 A uRafda
Bl dl pusal H I URd f.ar. §d STAF B - (1) [RBSE HY 2022]

(a)2V (b) 0.2V (c) 0.02V (dov

The self-inductance of a coil is 2 x 10-3 H. If the current changes uniformly by 1 A in 0.1 s, the induced
emf will be -

(a)2V (byo2v (c)0.02Vv (dov
lﬁ?W&ﬁWmﬁ@ﬂT%— (¥2) [RBSE HY 2022]
(a) YT & Graieh 14 sieh H (b) IRUT g

(c) fagqgd grea g sraq<1 o (d) SR Tt

Eddy currents are used in -

(a) Magnetic brakes in trains (b) Induction furnace

(c) Electromagnetic damping (d) All of the above

T IS a7 B &fsT I H AT 11 § | Th THH P1 9ad & SR 59 YHR W & [ 3P
TETS aerd Bt 318 b SRR 7 | AfS T 1 WdAdT G TRTA <Y ST @RI g - (1)

[RBSE HY 2023]

(a) g ¥ 3w (b) g P RIS (c) g dHH (d) 3raRafda

A conducting ring lies in a horizontal plane. A magnet is held above it with its length along the axis of
the ring. If the magnet is dropped freely, its acceleration will be -

(a) More than g (b) Equal to g (c) Less than g (d) Unchanged

3 TRUT & RIgT= WR 3MYTRT SUBRUIE - (%) [RBSE HY 2025]
(a) TTAH &TRT ST (b) e

() dlecHIeR (d) TRIIER

The device based on the principle of mutual induction is -

(a) AC generator (b) Galvanometer (c) Voltmeter (d) Transformer
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R&T =7 31 Qﬁ?ﬁﬁlf / Fill in the Blanks

14.

15.

16.

17.

18.

URd 9. ag® 9 &1 fg=m FATAIFIFAG! (1) [RBSE HY 2022]

The direction of induced emf'is determined by law.

9 fordll Ueh Huscl H & Taad B URadH 9 30 Husd! | [dggd ale® ad URkd 81 o al 39
%"I @8] [RBSE HY 2022]

When a change of magnetic flux in one coil induces emfin another coil, it is called

ORebed (XADReb ) Bl T I 81 (%- 1) [RBSE HY 2022]
The dimensional formula of (self) inductance is

3 Wb Ul BT T D gl (%) [RBSE HY 2022]
The unit of coefficient of mutual inductance is

o fa.ar. 9o 1 ufkmmor afkoy & 9 & w1y g aret & TR P R b R BN 8|
(%) [RBSE HY 2025]
The magnitude of the induced emfis equal to the time rate of change of through the
circuit.

affa 7Y SIVIHPD 4/ Very Short Answer Questions

19.

20.

21.

22.

23.

24,

25.

B8 & faggagrasa Rur &1 (wyH) faw fafad | (4 - 2) [RBSE HY 2025, 2024, 2023, 2022]
Write Faraday's (first) law of electromagnetic induction.

sl &1 fH g (D [RBSE HY 2023, 2022]
Write Lenz's law.

faqgd gy IRl ol gRYTT SISl (1) [RBSE HY 2022]
Define electromagnetic induction.

L 3 R SHHRT: WR&@ auT Ufek1e g < L/R &1 famita @ fafad | (1 [RBSE HY 2022]
If L and R are self-inductance and resistance respectively, write the dimensional formula of L/R.
IR Ul BT AES U4 fadta I falau | (1) [RBSE HY 2022]
Write the unit and dimensional formula of coefficient of self-inductance.

YR YRTE fhd F8d 8?7 / HaR YR 97 BT FATHRUT8? (1 - 2) [RBSE HY 2022]
What are eddy currents? / What is the cause of eddy currents?

faRYeft fagya are® sa frd wed 82 (1) [RBSE HY 2022]

What is back emf?
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26. FETAR &1 91 U fBd! YRTaTe! R PQ & =i fRyd 8 1 0 H O a1 a1 fa=m 1d Sifore oie
IR A yafed URTH FR-R A BIEI 81 (1) [RBSE HY 2022]

P, L .Q
O

A conducting loop is placed below a current carrying wire PQ as shown. Find the direction of induced
current in the loop when the current in the wire is continuously decreasing.

27. TP HUSH! & AT T[oR- aTal PEHI T ¢ = 1082 + 5t + 1 THT & 1y gRafda giar g | Tgi ¢
AHUS AU @ AR T gl t = 5 YhUS W HUsall H URd faggd arges ad faba= g (1)
[RBSE HY 2023]
The magnetic flux through a coil varies as ¢ = 10t2 + 5t + 1 (tin s, ¢ in Wb). What is the induced emf
att=5s?

28. 79 ol ¥ U BYSTHR U abe TUT TH SHAATHR QU abed TEHIT &F (8 & dd | HiaR &1
3R, x GRT g2itar ) H HH: o7 v Y Mfaeia 1 91 ol § U 9T &t fo=n 9a=2d1 (1) [rBSE

HY 2022]

A triangular loop abc and a rectangular loop abcd, shown in the figure, are moving with velocity v
through a magnetic field directed into the plane of the page (shown by x). State the direction of the
induced current in each loop.

I YUS d - Y STRTHD YUY / Section B — Short Answer Questions

1. | TN B UG IIad 36 AT JEHIT & B H TG a1d v I TFAAH 8 | I8 IR IRER Tadd
21 T faggd aree 9 &1 ool Ui SIfvTg| (1) [RBSE HY 2022]

A conducting rod of length | moves with linear speed v in a uniform magnetic field B, all mutually
perpendicular. Obtain the expression for motional emf.
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2.

(100 /1) T2 HTHR DI 1000 I ATeh HTAADHR HUSH! 2 daR/Hl2 & FHHIT &3 T 600 TFhx Ufdl
B e &1 X O gaRh ol B 1 pusaht & Ra Sifidar faggd aTee aa &1 A 1 IO (134)

[RBSE HY 2022]
A rectangular coil of area (100/m) cm? with 1000 turns rotates at 600 rpm in a magnetic field of 2
Wb/m?2. Find the maximum induced emf.

e uRuy H 0.2 sec ¥ 4RT 5 A A T d% AR B 1 fe ofrqd IR faggd ares sa 100 diee g Y
ROy & IR o1 WORUT T[0T ST PO | (1) [RBSE HY 2022]

Current in a circuit falls from 5 A to zero in 0.2 s. If the average induced emfis 100V, find the
coefficient of self-inductance.

ol GUSTH BT TR 01 5 mH § 3R ST 10 A YRTYaIRd &Il & f puse & Gufed Solf 7rd
P (1) [RBSE HY 2022]

The self-inductance of a coil is 5 mH and it carries a current of 10 A. Find the energy stored in the
coil.

I Ui Huse H 98- arell 2 TR &t 4RT 1 5 el Javs B Y I ¢ o fgcdias poea &
20 fireft diee &1 UG faggd a6 9 STA 811 6 | 5 HUSTCR! BT 3T IR d J1d DI

(1) [RBSE HY 2023]
If a current of 2 A in the primary coil is reduced to zero in 5 ms, an emf of 20 mV is induced in the
secondary coil. Find the mutual inductance of the coils.

HHA TP FRR Tefhd & TS &1 gHT 3 | TS BT RI=I 100 W31 YT 0.10 m2 &AHE dTal Ud
HUSH! I § | HUSH! Ufd YHUS 15 TGHR R UTd! 8 IUT TG 0.01 T ol aTel THey b 1 & H,
o U & YU 3fef &b A B, T & | PUSH H I 811 aTelt HRrebw deed Jd B
(1%4) [RBSE HY 2024]
Kamla peddles a stationary bicycle. The pedals are attached to a 100 turn coil of area 0.10 m2. The
coil rotates at half a revolution per second in a uniform magnetic field of 0.01 T perpendicular to its
axis of rotation. What is the maximum voltage generated in the coil?

ufeIferenT # T et Soll &1 ol URATRIGT & TR g & B, 8% d A 3R TS | & Ug!
H A BITI (1%4) [RBSE HY 2024]

Obtain the expression for the magnetic energy stored in a solenoid in terms of magnetic field B, area
A and length | of the solenoid.

Td O Uy fa=m o fRyd 5 . dar e afast 9ree dR 0.3 x 104 T F dt & aab1g & & afas
gedh & awad 2 /3. 31 9ra 9 AR @1 5 | IR & RRI % 0o IR faggd ares 9d &1 areifores
HHE GBI (114) [RBSE HY 2025]

A 5 m long straight horizontal conducting wire in east-west direction is falling with a speed of 2 m/s
perpendicular to the horizontal component of the earth's magnetic field of 0.3 x 10-* T. Find the
instantaneous emf induced between the ends of the wire.

et ufkuy # 0.1 9. T 4R15.0 A ¥ 1.0 A I R 81 fe ofrad faggd are® sa 200 v ARG BT B,
1 URTY A WURE @ BT 3HA PIOE| (114) [RBSE HY 2025]

Current in a circuit falls from 5.0 A to 1.0 A in 0.1 s. If an average emf of 200 V is induced, estimate
the self-inductance of the circuit.
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I WUS 9 - 1Y STRTHD UH / Section C — Long Answer Questions

1. frdtuikay 0.1 968 T 4RT5.0 A 0.0 A I ARG €1 TS 3fid ORkd faggd aress §d 200 diee
g, 0 uRuy § WiRe@ J1d ST (2) [RBSE HY 2022]

Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If the average induced emf'is 200 V, find the self-
inductance of the circuit.

2.  TIURUI {8 Hgd g2 URTATE! URATRIRT H TURDd T HIF J1d BT (1% - 2)
[RBSE HY 2023, 2022]
What is self-induction? Determine the self-inductance of a current carrying solenoid.

I WUS ¢ - fAE=ITHP UH / Section D - Essay Type Questions

1. U% 99 g &89 H SOAIHR $HUSH! & YU & HRUI S0 YR f[dggd ag® a0 & AP E =
Eo sinwt UTd HIToTT | URd faggd aTee o E a1 T9T t % A ARG SSTI (4)  [RBSE HY 2023]

Obtain the expression for induced emf E = Ey sinwt generated by rotation of a rectangular coil in a
uniform magnetic field. Draw a graph between induced emf E and time t.
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3T 7 : UATddT SmeT

Chapter 7: Alternating Current

WUS 3 - gglabeurdsd UY, Y R 4 3if &Y STURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. UTacH YRTIHBROT I = 10 sinwt A Lums - (1) [RBSE HY 2022]
(a) 10A (b) 10V2 A () 10/V2 A (d) 100 A
For the AC equation I = 10 sinwt, Iy 1s -
(a) 10A (b) 10v2 A (c) 10/v2 A (d) 100 A

TTac YRTaRuY & YRT 1 I AT G A V2 A 8, BT RRIRAF BN - (34)  [RBSEHY 2022]

(@2A (b)0.5A (1A (d) [
The rms value of current in an AC circuit is V2 A. Its peak value will be -
(a)2A (b)0.5A (c)1A (d) Zero

yTad! aRuY H dieedl &7 RRER A 200 v & 1 IRUY H dieedl BT rms AF G - (34)

[RBSE HY 2022]
(a) 200V (b) 100V2 V (€) 200V2 V (d) 100/V2V
The voltage in an AC circuit is 200 V (peak). The rms value of voltage will be -
(a) 200V (b) 100v2 V (c) 200v2 V (d)100/V2 V
I=1 3Mgf & fer Jenfa e ufaea i s - (1) [RBSE HY 2022]
(a) 3 (b) e O (d) 3mgf o fR =76t
The reactance of a capacitor for high frequencies is -
(a) High (b) Low
(c) Zero (d) Does not depend on frequency
1/Cw WW%— (D [RBSE HY 2022]
(a) 3H (b) (o) dlee (d) TR
The unit of 1/Cw is -
(a) Ohm (b) Mho (c) Volt (d) Ampere
VLC PTHED BIdI 8 - (%) [RBSE HY 2022]
(a) YHUS (b) SHUS 1 GIE (d) 3|
The unit of VLC s -
(a) second (b) second! (c) henry (d) ohm
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TATda! YR GRUY & fA.a1dd € = 20 sinwt dlee AUT YA YRT1 = 5 coswt THIAR 8, A1 XfRierd &1

7.

10.

11.

12.

13.

A A AR - (1)

(a) 100 (b) 5

In an AC circuit emf'e = 20 sinwt V and current I = 5 coswt A. The power dissipated (in watt) is -

(a) 100 (b)5

T ORebed 1 TR T XIfeRk] T[UTie BT HF BIdT R - (1)

(a) TP (b) m

The power factor of a pure inductor or capacitor is -

(a) One (b)

RBSE BOARD ZONE
[RBSE HY 2022]
(c) 10 (d) =LA
(c) 10 (d) Zero
[RBSE HY 2022]
() (d) LI v
(c) Zero (d) Greater than zero

forht ufvay 1 ufoRie 12 3\ Tyt vfaaren 15 3| 81 aRuy &1 2ifdd Touries 8T - (1)

(a) 0.4 (b) 0.8

[RBSE HY 2022]

(c) 0.125 (d) 1.25

The resistance of a circuit is 12 ) and impedance 15 Q. The power factor of the circuit is -

(a) 0.4 (b) 0.8

(c) 0.125 (d) 1.25

U% LCR URUY T R UfeRIY UG L IR cd g | 3ATE & fRUfa o ulkuy &1 fadiwar funies € - (1)

(a) wL/R (b) R/wL

[RBSE HY 2022]

(c) (wL/R)!/2 (d) (wL/R)?

In an LCR circuit with resistance R and inductance L, the quality factor at resonance is -

(a) wL/R (b) R/wL
SRR &1 Y veferd gt 8 wiifer - (1)
(a) TFeIch 1T & G ST

(c) P18 I FHEH T HJit BT HH §g ST

The core of a transformer is laminated because -
(a) Magnetic field increases

(c) Magnetic saturation increases

TR B e e H A feaat s ad 82 (1)
(a) TH AR B (b) Kl bl

The core of a transformer is made of -
(a) Softiron (b) Steel

i = i sinwt o e aFf ATed T A 137 - (1)

() io (b) io/V2
Find the root mean square value for i = ip sinwt -
(a) i (b) io/ V2

(c) (wL/R)1? (d) (0L/R)?

[RBSE HY 2022]
(b) TS H A=Y FHPh @ HH 8l Sy
(d) HoR YRS o HRUTSHoll gt HH BT

(b) Residual magnetism decreases
(d) Energy loss due to eddy currents is reduced

[RBSE HY 2022]
(c) AR P! (d) TaHDI BT
(c) Iron (d) Alnico
[RBSE HY 2023]
(c) io/4 (d) 2io
(c) iog/4 (d) 2iy
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14.

15.

16.

17.

18.

TR L gad ac URUY A dleedl d YRTH SR 8T g - (1) [RBSE HY 2023]
(a) A (b) Aleedl YRT I 1t/2 3

(c) Aeedl, URT Y nr/2 e (d) Th A

In an AC circuit with inductor L, the phase difference between voltage and current is -

(a) Zero (b) Voltage leads current by /2

(c) Voltage lags current by m/2 (d) Remain equal

YR H TR TTad 4R1d & YR b gl sha=r: gl 8 - (1) [RBSE HY 2023]
(a) 50 Hz, 50 Hz (b) 60 Hz, 0 Hz (c) 50 Hz, 0 Hz (d) 0 Hz, 50 Hz

The frequencies of domestic AC and DC in India are respectively -

(a) 50 Hz, 50 Hz (b) 60 Hz, 0 Hz (c) 50 Hz, 0 Hz (d) O Hz, 50 Hz

YR T TR T O ST a1t A.C. & fag g g favamaR 8 - () [RBSE HY 2023]
(a) 50 Hz, 220V (b) 60 Hz, 220V (c)60Hz, 110V (d) 50 Hz, 110V

The frequency and voltage of AC supplied to homes in India is -

(a) 50 Hz, 220 V (b) 60 Hz, 220V (c) 60 Hz, 110 V (d) 50 Hz, 110 V
TRAHETHR A T g A8 87 (1) [RBSE HY 2023]
(a) HaR 4IRT (b) fa¥ a1 (c) TATadf YR (d) TR &1

What is not possible in a transformer?

(a) Eddy current (b) Direct current (c) Alternating current  (d) Induced current

TS G0l Ik H Ura! dieedT (YRT) &1 T A BT - (%) [RBSE HY 2025, 2024]
(@1 (b) 1/V2 (c) i (d) =LA

The average value of alternating voltage (current) for a complete cycle is -

(a) 1 (b) 1/v2 (c) Infinite (d) Zero

R &i17 &1 gfd BT/ Fill in the Blanks

19.

20.

21.

22.

U quf Teh H Treararciy 4RT 6T Sigd HH AR (%) [RBSE HY 2022]
The average value of alternating current over one complete cycle is
graa yRT koY & T B TR YR, decdl Y n/2 FATH MBI 81 (1)
[RBSE HY 2023]
In an AC circuit with , the current leads the voltage by ©/2.
TS qof geh § fort IRep 1 g ATey wifd A (%) [RBSE HY 2024]
The average power supplied to an inductor in a complete cycle is
TGl 4RT URTY T 4R &1 37 A1ed Jol A V2 A § | 3HHT RRER 71 AT (%)
[RBSE HY 2025]
In an AC circuit the rms value of current is V2 A Its peak value is A.
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3 7Y SIVIcHP T4/ Very Short Answer Questions

23.

24,

25.

26.

27.

28.

29.

30.

31.

YATad| dieedl o RRaR {4 971 Hied g 7 # e feral| (1) [RBSE HY 2023, 2022]

Write the relation between the peak value and rms value of alternating voltage.

forht uftay o dieear 1 avf H1eg T 220 diee 3, A Aeedl &1 RRR AF A ST (1)

[RBSE HY 2022]
The rms.voltage in a circuit is 220 V. Find the peak value of voltage.

mwﬂﬁnq&qqﬁwawaﬁm%nmwmm%? (34) [RBSE HY 2022]

What is the phase difference between current and voltage in a purely capacitive circuit?

faa ToTe f Hed 82 (1) [RBSE HY 2022]

What is power factor?

T LCR 90t uRuy & sr1e &1 fRufa & 41 9 dieear & A4 fhaT AR glat 87 (1)

[RBSE HY 2022]
What is the phase difference between current and voltage at resonance in a series LCR circuit?

LCR URTY | TS SHTqil &1 G feRad | (1) [RBSE HY 2022]

Write the formula of resonant frequency of an LCR circuit.

TP TATac! dieedl BT THIHROTV = 200v2 sin100mt § | ST a¥f ATed Il JI- a7 Sgi foral | (1)

[RBSE HY 2022]
The equation of an alternating voltage is V = 200v2 sin100mt. Write its rms value and frequency.

wﬁwmaﬁmmqﬁmlalam (D [RBSE HY 2023]

Write the root mean square value of alternating current.

Y Wb uRuy & forg wifdd 1uries o1 a fafau) () [RBSE HY 2023]

Write the value of power factor for a purely inductive circuit.

I WUS d - oY STIRTHD UH / Section B — Short Answer Questions

1.

TATad! 4RT URuY @ 3iyd Wfad &1 G R BT | 2fde Turies o) aRHTd Sifsra | (14)
[RBSE HY 2022]
Derive an expression for the average power of an AC circuit. Define power factor.

T ATl dleedlV = 100v2 sin314t, 50 0 & I UfeR1Y & RRI A ST B, (31) A Bt gt
(@) UftRIYe 9 vaTed a7 H1ed Jd YRT | DI | (134) [RBSE HY 2022]

An alternating voltage V = 100v2 sin314t is connected across a pure resistor of 50 Q. Find (a)
frequency of source
(b) rms current through the resistor.

U LCRURTYHR =50 31, L= 1 mH T C = 0.1 uF g | IRTY BT 3FATC SMGRI A1 DI (1)
[RBSE HY 2022]
Inan LCR circuit R =50, L =1 mH and C = 0.1 yF. Find the resonant frequency.
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4. TS GUIRA B 4TRAT 50 pF &, TTBT 5 kHz MR TR TR UfTGTd AT HRA| (1)  [RBSE HY 2023]

The capacitance of a capacitor is 50 pF. Find its capacitive reactance at 5 kHz.

5. %W%W@Wﬁﬁ%ﬁ&ﬂqﬁmﬂﬁ@@?ﬂgl (1%) [RBSE HY 2025]

Prove that the average power supplied to an inductor over one complete cycle is zero.

6. T UATEdl YRTI = 4 sinwot TUT ATV = 200 sin(wt + /3) B, 0 IRTY H &ifda i 2faa ot
T S| (1%4) [RBSE HY 2025]

If alternating current I = 4 sinwt and voltage V = 200 sin(wt + 1t/3), calculate the average power
dissipated in the circuit.

7. gfe fHdt Ler TaTadf aRTIRGY H R = 12 O, X, = 110 Q TUTXc = 110 Q 81, A IRTY P ufdanen J1d

P (1%) [RBSE HY 2025]
Ifan LCR AC circuithas R =12 Q, X; = 110 Q and X¢ = 110 ©, find the impedance of the circuit.

I Wos - zﬂtfmw UH / Section C - Long Answer Questions

1. Urad YR uRuy & dieedl Td YRTHHT: V = 20 sin(300t) Volt TUTI = 10 cos(300t) A Bl I IRTY
& fad UMb T G f*I B TUAT DITT| (2) [RBSE HY 2022]

In an AC circuit V = 20 sin(300t) V and I = 10 cos(300t) A. Calculate the power factor and frequency.

2. o ycmadf ey uftuy & SRIfYd dieear 220 VR 1 AfE R = 6 Q AUTX, = 8 0 § Al Afdd uliep I1d

R (2) [RBSE HY 2022]
The voltage applied in an AC circuitis 220 V. IfR = 6 Q and X, = 8 (), find the power coefficient.

3. U fagyd ded WR 220 V 3MYfd 9 100 die Wfad 3ifdd g dF (31) Ted &1 ufaRiy
(@) I1d P! RRER dieed!

() Scd H YdTied 811 aTel r.m.s. YRT I BN (2) [RBSE HY 2022]
An electric bulb is rated 220 V, 100 W. Find (a) resistance of the bulb

(b) peak voltage of the source
(c) rms current through the bulb.

4. SRS LCR URTY ¥ STUeHT a1 ATeqd 87 SIATEY SRy ¥ ol e Biford | / SFTE 1 ek
faRaul (2 [RBSE HY 2022]

What is meant by a resonant LCR circuit? Derive the expression for resonant frequency. / Write the
conditions of resonance.

5. AR BT - (1) SIATET ST (2) S faRT / [OTaT UMb (3) UcaTe (4) T RUfest
— (@) Vlcoso
(b) 1/¥/(LC)
(c) %LI2
(d) V(R2 + (X - Xc)?2) / wL/R (2) [RBSE HY 2022]
Match - (1) Resonant frequency (2) Average power / Quality factor (3) Impedance (4) Magnetic
potential energy — (a) VI cose
(b) 1/V(LC)
(c) %LI?
(d) V(R + (X~ Xe)?) / wL/R

WhatsApp : 921-6765-400 Website : boardzone.in YouTube : BOARD ZONE



https://wa.me/message/VXCBPRTYQQPRN1
https://boardzone.in/
https://www.youtube.com/@BOARD_ZONE?sub_confirmation=1

40|Page RBSE BOARD ZONE
6. U UG YRTURTY H faggd fava Td 4RI HHRT: V = 20 sin(300t) e 3R 1 = sin(300t + 1t/6)
TR g | &l 0T IR - (i) ifad ToTids
(ii) Sy

(iii) &1 AT & YR

(iv) TRTY B ufdarer (2) [RBSE HY 2023]
In an AC circuit V = 20 sin(300t) V and I = sin(300t + m/6) A. Calculate (i) power factor

(ii) frequency

(iii) rms current
(iv) impedance of the circuit.

7. TIOBRR 5y Rigrd W snerfid 82 39 fore g S fa i, /i = No/N, = Vo/V, BT 81 (2)
[RBSE HY 2023]
On which principle is a transformer based? Prove that i,/is = Ny/N, = Vo/V}.

I WS g - A= Uy / Section D — Essay Type Questions

1. R IR for vamad 4R &1 RReR A (1) SHP aFf A1 T A (Ioms) BT V2 TABIATR | (1% -
3) [RBSE HY 2025, 2022]
Prove that the peak value (I,) of an alternating current is V2 times its root mean square value (Iyms).

2. G WRed o vmadl 4R URGY T ¢RT BT A0 A, B, Ui 1d diorg, ThoR 3Rd
| (1% -4) [RBSE HY 2022]

In a pure inductive AC circuit find the instantaneous current, phase difference and reactance. Draw
the phasor diagram.

3.  ThoR 3G §THR 3P TeTIdT I AUfishH LCR TRTY P UfdaTe 3R HaraR & ooldh Uk

PINTTI (2-4) [RBSE HY 2024, 2023, 2022]
Draw a phasor diagram and with its help obtain the expressions for impedance and phase difference
of a series LCR circuit.

4. fdt LeR yamad! ulkuy &t ufdaret &1 e ogad Hifod | afC R = 10 , X, = 100 Q T Xc = 100 O
Bl UfASTen HTAF FTBRM? (2 - 4) [RBSE HY 2023, 2022]

Derive the formula of impedance of an LCR AC circuit. If R =10, X; = 100 Q and X¢ = 100 0, what
will be the impedance?

5. fORIwdT TOTe Ud §UE dISTe ol URHIRG $3d U Rig Hifore o Ler aRmy & fa=isar uie q =
woL/RBIATE | / 9T LCR IRTY H §US AIST3 H1 T RMUT ST (2 - 4) [RBSE HY 2022]
Defining quality factor and bandwidth, prove that Q = woL/R for an LCR circuit. / Establish the
formula for bandwidth in a series LCR circuit.

6. T yaradf ufkoy & SMRIfd dieed v = 20 sin(10t + 60°) 81 A& R = 3 3f1H, L= 0.4 HE o (3)
URaY Bt Ui

(@) AT Tarad! URT

() TRy Bt leedT Va(t)

(@) IR Bt dieedl v, (1) & T fafau (4 [RBSE HY 2022]
The voltage applied in an AC circuitis V =20 sin(10t + 60°). fR=3 Q and L = 0.4 H, find (a)
impedance

(b) instantaneous current
(c) voltage across resistor Vg(t)
(d) voltage across inductor V.(t).
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7. CTHBER & RIgd [afau| 3a=aed foF SR 3@ SrRfafy THesd | SRBER H g aTdl dig
/AR Sl gIHAT [IRAT | 3] P Y fHaT Sl a1 8? (1% - 3) [RBSE HY 2024, 2023, 2022]
State the principle of a transformer. Explain its working with a diagram. Write any two/four energy
losses in a transformer and how they can be reduced.

8. U Il WBIER 220 dlee BT 1100 (2200) dee A uRafid B3| afe Iua! fgdius prsdh
T TRl &1 H=AT 800 (1000) B Al UTATHDH HUSH T HR] b ST T DITOTI (1 - 3)

[RBSE HY 2023, 2022]

A step-up transformer converts 220 Vto 1100 V (2200 V). If the secondary coil has 800 (1000) turns,
find the number of turns in the primary coil.
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HEATT 8 : AYAYAHIT deal

Chapter 8 : Electromagnetic Waves

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. o [GoRM Pt FAGasiierdr (e,) T TRIB I (o) T Fiafd & U2 3 a7 () & I Twaiy @ -

(1) [RBSE HY 2022]
() V(hoeo) = c2 (b) Hogo = €2
(c) 1/(kogo) = c2 (d) 1/V(poeo) =
The correct relation between permittivity (gy), permeability (ug) of free space and speed of light (c) is
(a) V{uogo) = 2 (b) pogo = ¢?
(c) 1/(pog0) = 2 (d) 1/V{pogo) = ¢2

2. faqgadgesmas i Sl U g s - (% - %) [RBSE HY 2023, 2022]
(a) 3 ORIEE () TIY (d) SR T 3FceH
The nature of electromagnetic waves is -
(a) Longitudinal (b) Mechanical
(c) Transverse (d) Transverse and longitudinal

3. fiqgd Taia il % TR & SR [Aegd Ud Taa1a e & A H Hef= b AF ST -

(%) [RBSE HY 2022]
(@)o (b) ™/2 (am (d) 2m

During propagation of EM waves, the phase difference between electric and magnetic components is

_[a] 0 (b) /2 (c)m (d) 2w

4. Y focgd gaeg 1 &t a3 TEE a9 Bl 8 - (1) [RBSE HY 2022]
(a) TTTHT fh0t (b) Teg-faot (c) T UBT (d) TRIST
Which EM wave has the smallest wavelength?
(a) Gamma rays (b) X-rays (c) Visible light (d) Ultraviolet

5. FEAR gt gl Foau s - () [RBSE HY 2022]
(a) 3fARE (b 0] (b) X-farvot (c) uv-fobrTf (d) y-f=ui
Which of the following waves has the lowest frequency?
(a) IR rays (b) X-rays (c) UV rays (d) y-rays

6. RITRIGEIRATABTNE - (1) [RBSE HY 2022]
(a) 3faRE (b) T BT (c) &H T (d) RIS

The waves associated with telecommunication are -
(a) Infrared (b) Visible (c) Microwaves (d) Ultraviolet
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7. O e § sharuedi & AR § frd fAfe=or w1 vai glar g2 () [RBSE HY 2022]
(a) 3faRad (b) x-fp=ot (©) tméTrrﬁ (d) T

Which radiation is used to kill germs in water purifiers?
(a) Infrared (b) X-rays (c) Ultraviolet (d) Gamma

8. aIgHUST | YT SiioiH tRd, g4 & 41 areil fob g1 Ras fafaol @ ARt e et 87 (1)

[RBSE HY 2022]
(a) X-fRont & (b) 74T fH=on (€) WIS fHoT T (d) Ge fonvont &
The ozone layer protects us from which harmful radiation coming from the sun?
(a) X-rays (b) Gamma rays (c) Ultraviolet rays (d) Microwaves

9. AT I DH-Ul faggd e a7l 87 / DI a1 (Hatd | T g1 X ¥hai? (1)

[RBSE HY 2023]
(a) BT ALT / X-fBR0T (b @ AT (c) Y& T (d) X-fRT} / RIS
Which of the following is not an electromagnetic wave? / Which wave cannot travel in vacuum?
(a) Light waves / X-rays  (b) Sound waves (c) Radio waves (d) X-rays / Ultraviolet
10. 1/V(poe0) Wtﬂqfﬁ?ﬂ%— (v4) [RBSE HY 2024]
(a) 8.85x102m/s (b) 4m=x10-"m/s (c)3x108m/s (d) 3x108m/s
The value of 1/v{oeo) is -
(a) 8.85x1012m/s (b) 4mx10" m/s (c) 3x108 m/s (d) 3x10¢m/s
11. ORITH 4RI (1) FTEAE - () [RBSE HY 2025]
(a) no depe/dt (b) Hogo de/dt (c) 0 dee/dt (d) (1/¢0) depe/dt
The formula for displacement current (1) is -
(@) po doe/dt (b) pogo doe/dt (c) o dor/dt (d) (1/¢0) doe/dt

R &i17 &1 gfd BT/ Fill in the Blanks
12. faggd ga®g M &t upfd Bl (1 [RBSE HY 2022]

Electromagnetic waves are in nature.
13. RAlcdaad AN BT IYANTBIAT B | (%) [RBSE HY 2022]
waves are used in remote control.
14. URGdI=NA it IATHATE, tﬁmﬁwﬁamﬁm%l (1) [RBSE HY 2023]
Ampere-Maxwell law states that changing also produces

S 7Y STVIHD 4/ Very Short Answer Questions

15. foRA yRT ) aRyTfda i / faRimo= eRT T 8? (% - 1) [RBSE HY 2023, 2022]

Define displacement current. / What is displacement current?

16. UAIR-A9gad & a9 &1 fordg gHie o faf@ul (4 - 1) [RBSE HY 2022]

Write the mathematical equation of Ampere-Maxwell law.

WhatsApp : 921-6765-400 Website : boardzone.in YouTube : BOARD ZONE



https://wa.me/message/VXCBPRTYQQPRN1
https://boardzone.in/
https://www.youtube.com/@BOARD_ZONE?sub_confirmation=1

44| Page RBSE BOARD ZONE

17.

faqgd g1y all & Bis &l /AR 1T (3ifieamn) faRaul (1) [RBSE HY 2022]

Write any two/four properties (characteristics) of electromagnetic waves.

18. 9 7 wyed faegd e g v 1 19§33 | (i) aTS-TS YoMl

19.

1.

(ii) VSR Juet (1) [RBSE HY 2022]
Name the EM wave used in (i) Wi-Fi system
(ii) Radar system.

39 fAqgd T d a1 T JaT3d ot agHUS | H SIS URd GRT Sfaifid &R &t Sl 87 S9b!
FIs T Iuan Hi faf@ul () [RBSE HY 2022]

Name the EM wave absorbed by the ozone layer. Write one of its uses.

EUS d - Y STRTHD UH / Section B — Short Answer Questions

faggd g ol | faggd &7 9iex E 9 9a 19 &7 I B 8 A6y garsd | faggd gee [ a<il
& Gl Y& T fIRIT | (14+1=114) [RBSE HY 2022]

State the relation between electric field vector E and magnetic field vector B in EM waves. Write two
characteristic properties of EM waves.

9 faggd e a3l & 9 fafau i - (1) Rdie gRT oo Suaon & uged gkl 3|

(i) ST TN & SRaruait o) gRA & STarf gt 8|

(iif) fyata AferepT AU gRISTA BN B 1 (1) [RBSE HY 2023]
Write the names of EM waves which (i) are used in remote control devices

(ii) are useful in killing bacteria in water purification
(iii) are produced by the vacuum tube magnetron.

faqgd gt a¥ | faRiTy 4RT 1 URUINE HIfoTT quT ST A feral| (134)  [RBSE HY 2023]

Define displacement current in EM waves and write its formula.

3 faggd grae g a¥vil o1 =4 fafae, i - (1) AraOfRE) & Rara &1 gR & & g §
(if) ST e B Sl ARA J U gt |1 (1%4) [RBSE HY 2024]

Write the names of the EM waves which are (i) helpful in removing muscle strain
(ii) used in water purification by killing bacteria.

aid ¥ Uh 31ad dggagee 1 a<il & g & arel YT &1 SHTTH By = 510 nT § | IR & faggd
& I HRT BT AT o1 87 (1%) [RBSE HY 2025]

The amplitude of the magnetic field part of a harmonic EM wave in vacuum is Bo = 510 nT. What is
the amplitude of the electric field part?
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ey 9 ; fdeur ysbifeldt vd Usbifels da

Chapter 9 : Ray Optics and Optical Instruments

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. et 396 o ® BT g3l 10 cm 8 O 39! WA § - (1) [RBSE HY 2022]
(a) 100D (b) 10D (1D (d) 15D
The focal length of a convex lens is 10 cm. Its power is -
(a) 100 D (b) 10D (c)1D (d)15D

2. SUAAG PR EIANE - (%-1) [RBSE HY 2023, 2022]
(a) BUTHD (b) YD O LI (d) PTeUh
The power of a convex lens is -
(a) Negative (b) Positive (c) Zero (d) Imaginary

3. D! TP BT YA B (F: BIbd gil) - (1) [RBSE HY 2022]
(aP=F (b)P=2/F (cP=F/2 (dyP=1/F
The formula for power of lens P is (F: focal length) -
(a) P=F (b) P=2/F (c) P=F/2 (d)P=1/F

4. TP dEF R gd Y e EaEs- (1) [RBSE HY 2022]
(@ 1/f=1/u+1/v (b)1/f=1/v-1/u A1/u=1/v+1/f (d)f=uv/(u+v)
Which formula is correct for a spherical lens?
(a)1/f=1/u+1/v (b)1/f=1/v-1/u (c)1lfu=1/v+1/f (d) f=uv/(u+v)

5. 12 cm BIHY g4l & Add GUUT BI ashdl ST [dha 1117 /T e GUUT &1 Thidd Gal £ adl
IHd AT R AT BATE - (14— 1) [RBSE HY 2022]
(A 12cm /f=2R (b)6cm /R=f (c)24cm /R=2f (d)8cm /f=3R/2

What is the radius of curvature of a concave mirror of focal length 12 cm? / The relation between
focal length f and radius of curvature R of a spherical mirror is -

(a)12cm /f=2R (b)6cm/R=f (c)24cm /R=2f (d)8cm/f=3R/2
6. 3MAdd Ul &I aghdl BT 40 WY, B 3P BIwd g 8l - (1) [RBSE HY 2022]
(a) +20 cm (b) 20 cm (c) 40 cm (d) FTHI DI T8l
The radius of curvature of a concave mirror is 40 cm. Its focal length will be -
(a) +20 cm (b) -20 cm (c) -40 cm (d) None of these
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7.

10.

11.

12.

13.

fora qUur gRT o | oSt e Ul ufafare &1 A giarg? (1) [RBSE HY 2022]
(a) 3T GUUT (b) 3add Ul (c) TS gUuT (d) 3add g

Which mirror forms an enlarged and virtual image of an object?
(a) Convex mirror (b) Concave mirror (c) Plane mirror (d) Concave lens

THTR] {3 0T 60° & H10T 3 UeH IR <gAaw faafta fRufa R smufcrd gt 81 smufd U8 & sigad+

PI0T (r) BTHME SN - (%) [RBSE HY 2022]
() R (b) 60° (c) 45° (d) 30°

A ray is incident on a 60° prism in the position of minimum deviation. The angle of refraction (r) at
the first face is -

(a) Zero (b) 60° (c) 45° (d) 30°

e JeraeRlT § avq (3N exad) §RT &1 Ufafata 81T - (1) [RBSE HY 2022]

(a) BTUMD d TSI (b) PIUA®H T DI (c) IRafdb dfagad  (d) IRAfdP I FST

The image formed by the objective of a compound microscope will be -
(a) Virtual and large (b) Virtual and small (c) Real and pointed (d) Real and large

aﬁﬂﬁ%— (1D [RBSE HY 2023]
(@) 1/F=1/u+1/V (b)1/F=1/u-1/V (©1/F=1/V-1/u  (d)ZFTH I T8l

The lens formula is -

(a)1/F=1/u+1/V (b)1/F=1/u-1/V (c)1/F=1/V-1/u (d) None of these
I A A DT T T g, ForTen! hihd git 40 9. 87 (1) [RBSE HY 2024]
(a) -2.5D (b) +2.5D ()-025D (d) +0.25 D

What will be the power of a convex lens whose focal length is 40 cm?
(a)-2.5D (b) +2.5D (c)-0.25D (d)+0.25D

e ag & ATUE HId BT YD 3/2 B, N Hid P AU a1 BT HTaAHIH 8T - (%)

[RBSE HY 2024]
(a) 2/3 (b) 3/2 (c) oo (d)1
If the refractive index of glass relative to air is 3/2, the refractive index of air relative to glass will be
(a)2/3 (b) 3/2 (c) o (41
IS O &1 Tl el ol g, fo et & +2.5 D§? (4) [RBSE HY 2025]
(a) 50 AL, (b) 25 9.4, (c) 250 A, (d) 40 9.4,
What will be the focal length of a convex lens whose power is +2.5 D?
(a) 50 cm (b) 25 cm (c) 250 cm (d) 40 cm

T ®I17 &1 gid BHTT/ Fill in the Blanks

14.

A GUUT B aghdl AT Al () [RBSE HY 2022]

The radius of curvature of a plane mirror is
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15.

16.

17.

18.

19.

oG B & (TR BT S.1. qHD ARl (%-1) [RBSE HY 2022]
The S.1. unit of power of lens is

2D & Td IS A B DI ol BT (%) [RBSE HY 2022]
The focal length of a convex lens of power 2D will be

quf STaRe WRTadH o feTd TehT=1 &1 e g ATegH B FERUT TP ¢ |
(*2) [RBSE HY 2022]
For total internal reflection, light must travel from medium to medium.

TR DI THBAT P U BT IS 81 (1) [RBSE HY 2022]
Sparkling of diamond is an example of

Tt gUur &t ashdl a1 &1 1T, HIdh™ gl &l AR (1) [RBSE HY 2024]
The radius of curvature of a spherical mirror is of the focal length.

sifa 7Y SIVIHP T4/ Very Short Answer Questions

20

21.

22.

23.

24,

25.

26.

27.

U 3fadd Ul &1 agear st 30 Q.. (60 T4) B 1 39D BT g A1 grfl? (1 - 2)
[RBSE HY 2025, 2022]
The radius of curvature of a concave mirror is 30 cm (60 cm). What will be its focal length?

Wwﬁwﬁm@ﬁﬁ:ﬁ@?ﬁ% (D [RBSEHY 2022]

What is the focal length of a plane mirror?

3aqd a4 & o ffa g3t (w), Ifafems gt (v) TeR B gt () H sy fafew | (1)

[RBSE HY 2022]
Write the relation between object distance (u), image distance (v) and focal length (f) for a concave
mirror.

quf 3fidfes TRTacH B STa=ae® W ferau| (% - 1) [RBSE HY 2022]

Write the necessary conditions for total internal reflection.

TR P THS BT FTBRIG? (1) [RBSE HY 2022]
What is the reason for the sparkling of a diamond?

fg dg &1 s gda 1 AHARAR? (1) [RBSE HY 2022]

Which lens always has magnification less than one?

ot 3rade aUur e T MY HRT TR HTd [T T Ue B foar o Y ufaford ot gHe IR a1 uHE
qgm? (1) [RBSE HY 2022]

If the upper half of a concave mirror is painted black, what will be the effect on the brightness of the
image?

3 Uaq o\ fSHT &AdT +5D TUT -3D § UREIR T H T g, WIS &I HIdhd gl A S (1)
[RBSE HY 2022]
Two thin lenses of power +5D and -3D are in contact. Find the focal length of the combination.
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28.

29,

30.

31.

3{dAd GUUT (R = 10 THT) 1 lad ol A1 DI | (34) [RBSE HY 2023]

Find the focal length of a concave mirror of radius of curvature 10 cm.

@?WW?@I?I@QI (1%) [RBSE HY 2023]

Write the lens maker's formula.

3T O § I a1 UTATaw &1 UShd gl sl Sidih (o5 oo ¥ 2F & A Pal AT 81?7 (1)
[RBSE HY 2023]

What will be the nature of the image formed by a convex lens when the object is situated anywhere
between coand 2F?

S YT foRe @ o A1eqd § 71fd HaT 8, Y SUD! I H HH ol 3T B? (%) [RBSE HY 2024]

Why does the speed of light decrease when it moves from a rarer to a denser medium?

I WUS d - oY STIRTHD UH / Section B — Short Answer Questions

1.

HTd BT UIAID 1.5 & | Hid H UBTR D1 =T T BRI? (1) [RBSE HY 2022]
The refractive index of glass is 1.5. Find the speed of light in glass.

TS A A 1 aehl AT SHHRT: 20 cm TUT30 cm § | TG A B BB Gl 24 cm & al
IYPT UG JId DI (1) [RBSE HY 2022]

The radii of curvature of a biconvex lens are 20 cm and 30 cm. If its focal length is 24 cm, find its
refractive index.

U fg-3/add a=0 & GIF1 g8 &1 aghdl Fsamd 40 I, B 1 3P HId BT U1 1.5 8 | &g P
BIHd g A | (1) [RBSE HY 2022]

Both surfaces of a biconcave lens have radius of curvature 40 cm. The refractive index of glass is 1.5.
Find the focal length.

10 cm W@%WW%@ 15 cm BT QU W TD 10 cm ”W@‘ﬁaﬂ@m%a‘ruﬁﬁwaﬁ
@Jﬁaé‘?ﬁw@‘ﬁ? (1%) [RBSE HY 2022]

An object of height 10 cm is placed 15 cm from a convex lens of focal length 10 cm. Find the position
and height of the image.

I o 3 wfafara Fofor &1 faxo fom s-rge afe fome F a 2F & Te v 81| ufafors &1 uepfa oft
ddigUl (11%) [RBSE HY 2022]

Draw the ray diagram of image formation by a convex lens when the object is placed between F and
2F, State the nature of the image.

U fieH & foTe graw faae HIur 300 auT s BT 60° B | e & et &1 sruad=is 3rd
PITTI (11) [RBSE HY 2023]

For a prism the angle of minimum deviation is 30° and the prism angle is 60°. Find the refractive
index of the prism material.

TH GG & MUERTD o\ T AT o B Bidhd giRal BRI 192 THT 7 8 T 5| TTH! 3maeH
& 3R G <INl o Hed &1 g3l [T DITOTT | (114) [RBSE HY 2023]

The focal lengths of objective and eyepiece of a telescope are 192 cm and 8 cm. Find its magnifying
power and the separation between the lenses.
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8. U®H BICI ga & SHUEID 3R AADHT B &I 3D Td 27D § | GREH DI SHTaH & J1d

PITI (114) [RBSE HY 2024]
A small telescope has objective and eyepiece of powers 3D and 27D. Calculate the magnifying power
of the telescope.

I WUS Y - &It SURTHSD UH / Section C - Long Answer Questions

1. ®IHY g3l 9 dhdl (AT R BT el (Fra) Gdd DI | (1% - 2) [RBSE HY 2025, 2022]

Derive the expression (relation) between focal length f and radius of curvature R.

2. Ul f=IR® TRIacH &I GRUTT ST | SHDHT STIRID Tt [T | / UHIRID =g B! §-1a¢ a
Wm@l (1% -2) [RBSE HY 2023, 2022]
Define total internal reflection. Write its necessary conditions. / Explain the construction and
working of an optical fibre.

3. TRER YW U XM &l gdd ¥l Bl Igad BIhd gil &l G RIMUd Siferd | (2) [RBSE HY 2022]

Obtain an expression for the focal length of a combination of two thin lenses in contact.

4. TP I AY P! Iehdl FUTE HH: 20 A, T 30 A, §, AT &b Uerf &7 3fuad-id 3/2 81 afe
DI (n = 4/3) B Q@A Al 3TD! BIHH oI A1 PO (2) [RBSE HY 2022]
The radii of curvature of a convex lens are 20 cm and 30 cm, and its refractive index is 3/2. If the lens
is placed in water (n = 4/3), find its focal length.

5. fadfl 20 I ®IHd g8 & Idd o9 & YU T W 30 JH]. BIbd g3 & Sfadd od P T I a4
Tgad o @1 iy gal ol 87 o SITHIR] a9 § SHudT SRl (2) [RBSE HY 2022]
A convex lens of focal length 20 cm is in contact with a concave lens of focal length 30 cm. What is the
focal length of the combination? Is it converging or diverging?

6. TP GIGRI B SHTAEH &A1 9 7 | 518 $8 GHIIR [hRUN o forT THTAITSIA foba STl § a0 A1 T
HfEad & i o g2t 20 Y. Bt |1 SF1 A=l B BIhd gRAT I BINTEI (2)  [RBSE HY 2022]

A telescope has magnifying power 9. When adjusted for parallel rays the distance between objective
and eyepiece is 20 cm. Find the focal lengths of the lenses.

7. UH A% 15 cm BIHY g & aqd GUUN &b ATHA XG 6 | SHDT Uil araidd aul 3 & SMHR
B I AT ST 8 | T B1 GUUT I g 1d BT (2) [RBSE HY 2023]

An object is placed in front of a concave mirror of focal length 15 cm. The image is real and three
times the size of the object. Calculate the distance of the object from the mirror.

8. TP IR eI T 3A1ae &a1 &1 I SgfAd iforg o Sifaw ufafera Ty Saq &1 =gdd gt
(D) TR §dT g1 3MaRgh fhvur o 18T (214) [RBSE HY 2023]
Derive the formula for magnifying power of a simple microscope when the final image is formed at
the least distance of distinct vision (D). Draw the ray diagram.
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| us g - fE=IeT® WY / Section D — Essay Type Questions

1. 3{9dd YUl gRIT Ufafere a1 &1 fopvur ot sres v @t g1t (w), vfafena &t g3t (v) SR i
& () W Y RTINS (2 - 4) [RBSE HY 2025, 2024, 2022]

Draw a ray diagram of the image formed by a concave mirror and establish the relationship between
object distance (u), image distance (v) and focal length (f).

2. SIS (0T ST §U Fobalt TMIefid Y UR U&= &1 G nz/v - n/u = (nz - 1) /R G
aﬁﬁﬂ;fl ZIB\TJW?EW G{Qf%'l (3) [RBSE HY 2024, 2022]

Derive the formula for refraction at a spherical surface nz/v - n1/u = (nz - ni)/R by drawing the
required ray diagram.

3. D! AT Y 3TU T YA &7 (SI A ffu ) A9 AHR G 1/f = (n - 1)(1/R: - 1/R,) A
PITTI (3-5) [RBSE HY 2023, 2022]
What do you understand by power of a lens? (Write its SI unit.) Derive the lens maker's formula 1/f =

(n-1)(1/R: - 1/Rz).

4, A AT P [T u, v IAT £ H TR T BRI () | 1 Bt T &ar o1 aRymsn a 9 ot (3
-4) [RBSE HY 2023, 2022]
Derive the relation between u, v and f for a convex lens. Write the definition and formula of
magnification of a lens.

5. Hid P FAYHR O T i uemr=r faor & 7oA &1 fohR01 o 99133 | (3ua i 4 famrer
DI T ATH I15U 1) Tfe TUSA BT A G A = sin[(A + 6)/2] / sin(A/2) THEY G BT |
(2-4) [RBSE HY 2025, 2023, 2022]
Draw a ray diagram of light passing through a triangular glass prism (and the i-6 graph). If the
prism angle is A, derive u = sin[(A + 6m)/2] / sin(A/2).

6. ST I 3UTdH &I YHNRT Tda UH & o ad fage oior, terd & Sigacd-ie aul fiea S
& T HSY (Dyy = (n - 1)A) FAA DI (3 - 4) [RBSE HY 2023, 2022]
Explain refraction by a prism. Derive the relation between minimum deviation, refractive index and
prism angle for a thin prism (Dm = (n - 1)A).

7. Ugad gerel @ Fn ard 82 e gereRl gR1 ufaferd s 1 fhvur 3Rg S5 | 3t
HIAYUIC G & quiH &R SUD! $d A &Hdl BT I Gdd BINTE | (2% - 5)
[RBSE HY 2023, 2022]
What is meant by a compound microscope? Draw a ray diagram of image formation by a compound
microscope. Briefly describe its working and derive the formula for its total magnifying power.

8. GXaRIl (3Udd GG Y T AT &2 Ul S &1 fh=u SR SH19Y, 39! BRIV 1
Ui HRZTD! ST & BT I oG HIfoTg | TRIadT greeff & garm & 39e! &t it fafau |
(2% -3) [RBSE HY 2023, 2022]
What is a (refracting) telescope? Draw the ray diagram of image formation, describe its working and
derive its magnifying power. Write two drawbacks compared with a reflecting telescope.

9. TRTA gRaXiT (hE) BT AT 3R WY TUT ST &HAT b T A G B3| (4)
[RBSE HY 2022]
Draw a labelled ray diagram of a reflecting (Cassegrain) telescope and derive a formula for its
magnification.
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3T 10 : AT Uehifelhl
Chapter 10 : Wave Optics

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1.

TR & Hell TG Hd HU AUl I R &, Saifch I A HARR gl & - (1)

[RBSE HY 2022]
(a)m (b) ™/2 (c) 3m/2 (d) 2m
Coherent sources of light produce constructive interference when the phase difference between them
is -

(a) ™ (b) /2 (c) 3m/2 (d) 2m

I, IdT & &) Hal TG Jid I UTd Safdp o UfoRed | S bt &t digar gift - (1)
[RBSE HY 2022]
(a) Io (b) 41, (©) 210 (d)o

The intensity of a bright fringe in the interference pattern from two coherent sources each of
intensity I will be -
(a) Iy (b) 41o (c) 21y (4)0

TP ATTH TRy § HeaH qUT -gAdH Sadiaf &1 SaTd 25:1 § | ST Sead B3 areit aeit
! Hgarsit &1 U R - (1) [RBSE HY 2022]
(a) 25:1 (b) 5:1 () 9:4 (d) 625:1

The ratio of maximum and minimum intensities in an interference pattern is 25:1. The ratio of
intensities of the interfering waves is -
(a) 25:1 (b) 5:1 (c) 9:4 (d) 625:1

BT & T RIS & SR, T Hall & giad a3 9eft fargsit w1 fag ny wearan 8 - ()

[RBSE HY 2022]
(a) febRm (b) TR (o) PfeT (d) 0T
According to Huygens' wave theory, the locus of all points oscillating in the same phase is called -
(a) Ray (b) Wavefront (c) Zone (d) Polarisation
UHTY & [ Sl saren Fg 3 dHa g - (1) [RBSE HY 2022]
(a) UhTRI ! HIUCH UHid (b) UBTRI &1 dT UPfd
() SR aHI & (d) DI Tal
Diffraction of light can be explained by the -
(a) Quantum nature of light (b) Wave nature of light
(c) Both (A) & (B) (d) None of the above
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6.

10.

11.

ThTRI Bt UpTal SV BT § T8 e aiT &b S RIGTd & gRIFTT BRI § - (1) [RBSEHY 2022]
(a) USBTRT &1 TRTTA (b) UTRI HT faacH (c) USRI T qu (d) TepT=1 BT fagqur

Which light phenomenon confirms the transverse nature of light?
(a) Reflection of light (b) Diffraction of light (c) Polarisation of light (d) Dispersion of light

ST YHTRT fhR01 A T 1d IR SHUAfid gidi! g df STUd Il & fore A TR guiqdn WRTafd gfad

fﬂ?ﬁ% - (%) [RBSE HY 2022]
(a) tani(1/n) (b) tan-(n) (c) sin'}(1/n) (d) sin'1(n)

When light is refracted from air to glass, at what angle of incidence is the reflected light completely
polarised?

(a) tan'i(1/n) (b) tani(n) (c) sin'1(1/n) (d) sin"1(n)
A HATR & I UUTR SIS - (% - 1) [RBSE HY 2025, 2023]
(a) 81 (b) 21 (c) 6 (d) 47

The path difference equivalent to 4w phase difference is -
(a) 8A (b) 2 (c) 67 (d) 4A

"THTRT T UBTR H M TR PR I 8l Ihdl g 1" SHURUCAT HIAH - (1)  [RBSE HY 2023]

(a) 3fUdcH (b) TRTICH () AfTHRUT (d) faad=

'Light added to light can produce darkness." Name this phenomenon -

(a) Refraction (b) Reflection (c) Interference (d) Diffraction

AT & FaA HTIOI U - (14) [RBSE HY 2023]
() u=sini/sinr (b) I =1o cos26 (c)u=tanip (d) I=1osin%6

The mathematical form of Malus'law is -

(a) u=sini/sinr (b) I =1y cos?0 (c)u=tani, (d) I = Iy sin20
ﬁﬂﬂﬁ?ﬂ%ﬁ?ﬁ% - (%) [RBSE HY 2025, 2024]
(@) B=Ad/D (b) =Dd/A (c)B=AD/d (d)B=D/Ad

The formula of fringe width is -
(a) B=2d/D (b) B =Dd/A (c) B=AD/d (d) =D/Ad

R &i17 &1 gfd BT/ Fill in the Blanks

12.

13.

14.

271 fgfRere g # afe fRici &1 s Tsal &1 Sigurd 4 : 9 &, 0 Iy @ Ay &1 diercrsfi 1 srgura
BT (1) [RBSE HY 2022]

In Young's double slit experiment, if the widths of the slits are in the ratio 4 : 9, the ratio of intensity
of maxima to minima will be

Tl SRy & fhARI GRT (TR T 61 31U AR I {3 ST FHearigl (1)
[RBSE HY 2022]
The bending of (light) waves around the edges of an obstacle is called

TR®BIFEA___ Bl () [RBSE HY 2022]

Brewster's law is
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15.

16.

17.

¢qUT &1 98 T o T8 Sl ¢ b UehTr ot UHTABIBIAN G| (%) [RBSEHY 2023]

Polarisation is the phenomenon which shows that light waves are in nature.

2T W%ﬂ?ﬂmﬂ?ﬁ ﬁ?ﬂ%l (¥2) [RBSE HY 2024]

The path difference corresponding to phase difference 21 is

st sfaemor & gRkomdt diedr (1), T8 did &1 gy digd (1.0) 9 THEM R ()
[RBSE HY 2025]

In constructive interference, resultant intensity (1) is times the intensity (1_0) produced by

each individual source.

s 7Y STIYIHP H4/ Very Short Answer Questions

18.

19.

20.

21.

22.

23.

T B YHT A e W 3R I 81 Johdl ¢ | T8 URYeT FIT Hgamat 87 (1 - 1)
[RBSE HY 2023, 2022]
'Light added to light can produce darkness." What is this phenomenon called?

DI T YT B ST Uhia Dl g dRAT 82 (1) [RBSE HY 2022]
Which phenomenon proves the transverse nature of light?

fqad= &t g = ferat | (1) [RBSE HY 2022]
Write the main condition for diffraction.

Aoy &1 e i@l (1-2) [RBSE HY 2022]
State Malus' law.

¢auT B TRUTIRT BT | / B30 &1 Rigr=a farfaul (1) [RBSE HY 2022]

Define polarisation. / State Huygens' principle.

T F YA | sl ot AisTs W fop-for vifas IR sruva gsars? () [RBSE HY 2022]

Which physical quantities affect the fringe width in Young's experiment?

I WUS d - oY STIRTHD UH / Section B — Short Answer Questions

11 o TR v & ffvat & da &1 g2 0.28 mm 8 TUTUS 1 gRY 1.4 m § 1 TS B ooy I et
3 ot B gt 1.2 cm © N Ugad YT Bt T ¢ AT BT (1) [RBSE HY 2022]

In Young's double slit experiment the slit separation is 0.28 mm and screen distance is 1.4 m. If the
distance of the 4th bright fringe from the central fringe is 1.2 cm, find the wavelength of light.

WRIGCH A ¥ YU H1 AT | s BT A ford | (114 [RBSE HY 2022]

Explain polarisation by reflection. State Brewster's law.

Ter | o1 S foradhr 39T TN = fafau | foredt oRe=i ufg &1 IR o/ UahT=T 60° S0 TR
3TUferd BraT & ol Uehr= qufd: ¢fad 81T 8 | uerd &1 suadid (g 3MddH HIun) I B | (1)

[RBSE HY 2022]
State Malus' law and write its mathematical form. When light is incident at 60° on a transparent
sheet, the reflected light is completely polarised. Find the refractive index (and angle of refraction).
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4. Tt dreRigs 9 ffd digar siftreaw Faar &t e 8 d o a faxeive & T o101 a1 gem?
(1%) [RBSE HY 2022]

If the emergent intensity from a polaroid is half the maximum intensity, what is the angle between
polariser and analyser?

5. 5000 A TG BT UHIR Th THIA WRTacD g8 TR MTOfd gial § | IRIafd U1 &1 S1gfi grf?

(1) [RBSE HY 2022]
Light of wavelength 5000 A falls on a plane reflecting surface. What is the frequency of the reflected
light?

6. ABRUIHA ATEl &l YbTRT AL b SHTATH T SFUT 4:3 Y, A HIHAH R AT (i T
GIERIEIER] @HWWI (1% - 1%) [RBSE HY 2024, 2023]

If the ratio of amplitudes of two interfering light waves is 4:3, find the ratio of maximum and
minimum (amplitudes and) intensities.

7. UHR P faad- & U STl (14) [RBSE HY 2024]
Write the definition of diffraction of light.

8. ORYINT B - (3) UPHTRI HT AlTHRI

(&) YPIRA P YdUT (1%4) [RBSE HY 2025]
Define - (a) Interference of light
(b) Polarisation of light

9. BRI HA aTell &1 UDHTRI I o SHTITH BT ST 3:5 B, Al SHIHaH G G a3 bl
3IUTA T BT (1%4) [RBSE HY 2025]

If the ratio of the amplitudes of two interfering light waves is 3:5, find the ratio of maximum and
minimum intensities.

I Wos J - Eﬂ'ﬁfw UH / Section C - Long Answer Questions

1. ST & SHATH BT U a; : a, § Al SAD! TSN BT SIATT AABIGE| (2)  [RBSEHY 2022]

If the ratio of amplitudes of two waves is a; : az, find the ratio of their intensities.

2. O fgfete vaim & fib e isTs R o UHTa 1T afe - (31) UehT<T Tid 1 a1 e o SgTaT o |
@)ﬁﬁ%’l‘d@@?ﬁﬁ@ﬁﬁl (2) [RBSE HY 2022]

What will be the effect on fringe width in YDSE if (a) the wavelength of light is increased
(b) the screen is moved away from the slits?

3.  fqeRurTd faacq # ®is af 3R fafaul (2) [RBSE HY 2022]

Write any two differences between interference and diffraction.

I WUs ¢ - ﬁwmu&r/ Section D — Essay Type Questions

1.  fdH {6y Had g2 Jumt qut fommeh safaes<ur & Ui - 8q STaRge dl &l ogdd Hiforg|
e Tl fafeos TN 8 U qull UHIRT Hid & I TR 4d USRI Hd B H o af A Tl IR
EPZHUQ-IWCI??IT? (2% -3) [RBSE HY 2023, 2022]

What is interference? Derive the necessary conditions for constructive and destructive interference.
What happens to the fringes if a white light source is used instead of monochromatic light in a
double slit experiment?
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2.

HAT TG TId 8 HEd 57 ATTHUI 5 HTRID Ut [IRIT | et 71 fa=meht saferasvon & ferg
YRR (A) T HATR () B GHI AH fa@t | (3) [RBSE HY 2023, 2022]

What are coherent sources? Write the necessary conditions for interference. Write possible values of
path difference (4) and phase difference (@) for constructive and destructive interference.

BT & a1 NI 9 U IR & 3{Uac o Al BT (aH FfAd BHIToTT | HTaRTd o S-18T | /
BTSTH o a1 RIGTR &1 TRl Y UDBIRI o U ob +aH] &1 RS PIfTE | (134 - 3)
[RBSE HY 2023, 2022]

Derive Snell's law of refraction using Huygens' wave theory. Draw the necessary diagram. / Explain
the laws of refraction with the help of Huygens' principle.

BT & NI ¥ GHAd U ¥ GHAd dil o WRIac &I ARATHIMOE| (1% - 3)  [RBSE HY 2022]

Explain the reflection of plane waves from a plane surface using Huygens' principle.

YeHTRI &7 a1 I 31T 7 T 812 Her &1 fgw fafaw | afe o 3 fazaves & e diure = 60°
graffausr st dgarId s (3) [RBSE HY 2023]

What do you understand by polarisation of light? State Malus’ law. If the angle between polariser
and analyser is 60°, find the intensity of emergent light.
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37T 1 : fafdseor qen goa &t ga upfa

Chapter 11: Dual Nature of Radiation and Matter

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. IS YT ElaT g (A Uebr=rav ¢ § dl v Mgy ard Bield &1 AT &) - (1% - 1)

[RBSE HY 2022]

(a) hv (b) hc (c)hv/c (d) c/hv
The momentum of a photon of frequency v (speed of light C) is -
(a) hv (b) hc (c) hv/c (d) c/hv

2. icH®! Eﬁliﬁﬁ\ﬁ%— (Y4 - %) [RBSE HY 2024, 2022]
(a) h/A (b) hA/c (c)h/cA (d) he/A
The formula for photon energy is -
(a) h/A (b) hA/c (c) h/cA (d) he/A

3. S B Bic! Safacd (UHIRI faggd) THIHRUI 57 (Hdbdl & AT 3 ]) (1) [RBSEHY 2022]
(a) eVo=hv - o (b) eVo=hv + @o (c) eVo/2 =hv + @o (d) eVo=hv =o/2
Einstein's photoelectric equation is (symbols have usual meanings) -
(a) eVo=hv - @ (b) eVo=hv + @g (c) eVo/2 =hv + o (d) eVo=hv - @y/2

4. e oMY e Snafy 3 weTRI 3 R TR gy e 3 TR 3 Sl wid saag el @t

T GHTATE 81T § - (1) [RBSE HY 2022]
(a) 3MUTd UebT Bl a7 e & (b) MU YT BT 3MIRT Y

(c) 3T U1 Bt T (d) STRYeT it

For light above threshold frequency, the number of photoelectrons emitted is proportional to -

(a) Wavelength of incident light (b) Frequency of incident light

(c) Intensity of incident light (d) All of the above

5. YT UR SMUfAd UHTRI &1 il 9aTs (GIHT) 1 il & | Sl Saaei=4 Bt Tl Sl - (4 - 1)

[RBSE HY 2022]
(2) T / g Srrft (b) 3Meft / 1 St
(c) SraRafdd e (d) IR / Ugel FgTh bR Teht
The intensity of light incident on a metal is increased (doubled). The kinetic energy of emitted
electrons -
(a) Doubles / increases (b) Halves / decreases
(c) Remains unchanged (d) Four times / first increases then decreases
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6.

10.

11.

12.

13.

ol A ! UR&B T ! fohe U bt UT? (1) [RBSE HY 2022]
(a) Sl-siveht (b) Wi (c) TTHEH (d) S

Who proposed the hypothesis of matter waves?

(a) de Broglie (b) Planck (c) Thomson (d) Einstein

10+ dlee T AR 3aae M J Yeg ol-5ia aiTeed F1d i/ - (1) [RBSE HY 2022]
(a) 1.23 & (b) 0.123 & (c) 0.0123 & (d) TH A PIS T81
Find the de Broglie wavelength of an electron accelerated by 104 volt -

(a) 1.23 A (b) 0.123 A (c) 0.0123 A (d) None of these

P TIHT T o B IR foraT ST Bt ITY IUT -l FRTGH BTAM 0.1227 AU B - (1)

[RBSE HY 2022]
(a) 20 kv (b) 40 kV ()30 kV (d) 10 kV
Through what potential should an electron be accelerated so that its de Broglie wavelength is 0.1227
Az
(a) 20 kV (b) 40 kV (c) 30 kV (d) 10 kv

T 3BT HUT, WieT 3R SATE - U T T I T &Y, I Sl-sivell ke e Aq, Ay, Ae SO
HIERa g - (1) [RBSE HY 2022]
(a) }\(x:)\p:)\e (b) }\a<}\p<}ke (C) )\(x>)\p>)\e (d) }\a>)\p<}\e

If an alpha particle, proton and electron move with the same momentum, their de Broglie
wavelengths are related as -

(a)Aa:Ap:Ae (b]Aa<Ap <Ae (C]Aa>lp>ke [d))\a>Ap <Ae

6.0 x 101+ Hz 3T ATa TIei- § TSI 3ol g - (1) [RBSE HY 2023]
(a) 3.98 x 10-16 ] (b) 3.98 x 10-17] (c) 3.98 x 10-18] (d) 3.98 x 10-19]
Energy of a photon of frequency 6.0 x 101* Hz is -

(a) 3.98 x 10-16 ] (b) 3.98 x 10-17 ] (c) 3.98 x 10-18 ] (d) 3.98 x 1019 ]

1 eVEb‘rHF[@Tﬂ%— @) [RBSE HY 2023]
(a) 1.6 x 1019 Joule (b) 1.6 x 10-19 Joule () 9.1 x 10-31 Joule (d) 1.6 x 10-31 Joule
Value of 1 eV is -

(a) 1.6 x1017] (b) 1.6 x 1019 ] (c)9.1x1031] (d) 1.6 x 1031 ]
TS Pl YH1R faggd THIHRUI B - () [RBSE HY 2023]
(a) hv = Yomvi2 + @o (b) E = %amv?

(c) hv = Yamvm? - @o (d) Yamvp? = eV

Einstein's photoelectric equation is -

(a) hv = emvpZ + o (b) E = Yamy?

(c) hv =Yemv,Z - o (d) Yemvp2 = eVy

TSI & UHT fAGTd THIBRUT (Vo-v UTH) H ST BT BIAT R - (%) [RBSE HY 2023]
(@) h/e (b) h/2e (c)e/h (d) e/2h

The slope of the Vo—v graph from Einstein's photoelectric equation is -

(a) h/e (b) h/2e (c) e/h (d) e/2h
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14. UHT faggd yRT BT AAE AR darg - (1) [RBSE HY 2023]
(a) TSI HId qUT 4T & AL G IR (b) ATUfAd UHTRI DI cliadl TR
(€) YT TUT SHP J§ B! UPHfd R (d) SORYeT Tt
The photoelectric current depends on -
(a) Distance between source and metal (b) Intensity of incident light
(c) Nature of metal and its surface (d) All of the above
15. T MR vy, v Td v & T8 UBTI faggd R (i) FT favarR (V) & Iy U1 Sifdea g (FRieh
fAHa U Fed HH H) T - (1) [RBSE HY 2023]
(Q) vi>v2>v3 (b) vi=vz=v3 (c)vi<vz<vs (d)vi=vz<v3
Graphs of photocurrent (i) versus potential (V) are drawn for three frequencies vs, vz, v3 (Stopping
potentials in increasing order). Then -
(a) vi>vz>v3 (b)vi=vz=v3 (c)vi<vz<vs (d)vi=vz<vs
i
A
—
- v V2
h O v (V) i
Potential difference (V)
16. Tiford Urg & forg FARYE fava w131 0.34 v &Y, 6 S=aa® TS Sooll BIAF BT - (%)
[RBSE HY 2024]
(a) 0.34 eV (b) 3.4 eV (c) 0.34V (d)3.4V
The cut-off voltage of caesium metal is 0.34 V, then the maximum kinetic energy is -
(a) 0.34 eV (b) 3.4 eV (c) 0.34V (d) 3.4V
17. ot urg @ IRl UTRies gaaei+ &1 siftiead TTfast S 1.8 eV & | PRI fava w1 am ghm -
(¥4) [RBSE HY 2025]
(a)3.6V (b) 2.0V (c) 1.8V (d) 0.9V
The maximum kinetic energy of a photoelectron emitted from a metal is 1.8 eV. The stopping
potential will be -
(a) 3.6 V (b)2.0V (c)1.8V (d)oov
18. W HI T (P) BIATS - (%) [RBSE HY 2025]
(@) h/a (b) A/h (c) he/A (d) ha
The momentum (P) of a photon is -
(a) h/A (b) A/h (c) he/A (d) hA

T &I17 &1 gid BHSTT/ Fill in the Blanks

19.

3 w4 3Mafa W UHI faggd uHa A& a1 (1) [RBSE HY 2022]

Photoelectric effect is not observed below frequency.
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20.

21.

22,

23.

24,

25.

26.

YT & U U SAdg Bl aTex MbIa o [ad SHTaRIdH JAdH Sroll FHEaAr gl (1)
[RBSE HY 2022]
The minimum energy required to eject an electron from a metal surface is called

10+ diee T AR 3aae J WS ¢ Sl axvTeed gt el (1) [RBSE HY 2022]
The de Broglie wavelength of an electron accelerated through 104V is

T Ut gfad B S Ut Soull bl faggd Soi A aeadt g1 (1) [RBSE HY 2022]

is a device which converts light energy into electrical energy.
WIeH & ol &1 H- ARl (1) [RBSE HY 2023]
The momentum of a photon is .
100 volt fHaTR § IRd 3ATe - J Tag ¢ Sl aeiiesd &1 7 gaTgl ()

[RBSE HY 2023]

The de Broglie wavelength of an electron accelerated through 100 V is

g 1 IdH TTidel SHoff, afad fafdor & RAR T FRA I ()

[RBSE HY 2024]
The maximum kinetic energy of the electron does not depend on the of the incident
radiation.
Tt eq BT HTIHE 6.63 x 1019 ] § | S Sgal! AT BT HAA Hz BT (%)

[RBSE HY 2025]

The work function of a metal is 6.63 x 10-19 ]. The value of its threshold frequency will be
Hz.

sifa 7Y SIVIcHP T4/ Very Short Answer Questions

27.

28.

29,

30.

31.

32.

S BT UHT-faggd gefienur el (1 - 1) [RBSE HY 2025, 2024, 2023, 2022]

Write Einstein's photoelectric equation.

Tt gard @t el safty &t ufuTsT fafau| (- 2) [RBSE HY 2025, 2023, 2022]

Write the definition of threshold frequency of a substance.

HTAB B URUIRT 1|/ Tt g & ord e S Frareri 82 (1) [RBSE HY 2023, 2022]

Define work function. / What is the work function of a metal?

R favasraa R AR sarg? () [RBSE HY 2022]
On what does the value of stopping potential depend?

400 V (10 foraiaiee) fayarR ¥ @Rd 3aae 4 O Tew o-sa! axileed ] TUFT HITE | (14 - 1)
[RBSE HY 2022]
Calculate the de Broglie wavelength of an electron accelerated through 400V (10 kV).

U1 UG -0l b1 Tep FHT TTersT BoTt F el fpam ST all I1ab T &-simvet) T <ef ot Srqara ;1
PITI (1) [RBSE HY 2022]

If a proton and an a-particle are accelerated to the same kinetic energy, find the ratio of their de
Broglie wavelengths.
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33. U qAM 3M1gh 9 Pa-fi digarsii & gl smufad fafe=on 3 v v fagga urisht w1 afgdr
fava & iy I Wil (1) [RBSE HY 2023]

Draw the graph of photoelectric current versus plate potential for two incident radiations of the
same frequency but different intensities.

I LUS d - Y STIRTHD UH / Section B — Short Answer Questions

1. FRIgh fQya &1 gRuiia aRd gE, SMaii IR 39! FRdr 99m=ul (1) [RBSE HY 2022]
Define stopping potential and explain its dependence on frequency.
2. 3MIZYCH BT YD faqgd TH v Fd B | (1%) [RBSE HY 2022]

Derive Einstein's photoelectric equation.

3. (i) SMEACH & YD [aggd THihRul & faiRau quT faya 9 Sigi & Aed iR UefRid Hifoi |

(if) Tt T T BT e 3 eV & O SUD! Sl aTced AT DIOTT | (1%) [RBSE HY 2022]
(i) Write Einstein's photoelectric equation and draw the graph between stopping potential and
frequency.

(ii) The work function of a metal is 3 eV. Find its threshold wavelength.

4. PG B IR BT | faft erg & fore Sgeht aveef 6620 A g A wrfwe HTAF G

PINTTI (1) [RBSE HY 2022]
Define work function. The threshold wavelength for a metal is 6620 A. Calculate its work function.

5. U SAaCH [ore! TSl Sl 120 eV 8, ST (i) TaTl
(ii) =T
(iii) SI-SIel TR FAT]? (1%4) [RBSE HY 2022]
What is the (i) momentum
(ii) speed and
(iii) de Broglie wavelength of an electron with kinetic energy 120 eV?

6. faUaR v gRI@Rd fardt Saige - J TEfRId S-Sl a<iT ¢ ed &1 {1 0.1227 nm § @ @R fayd

BT HHE I DI (1%4) [RBSE HY 2022]
The de Broglie wavelength of an electron accelerated through Vis 0.1227 nm. Find the accelerating
potential.

7. U fAggd 4RI UR UebTRI Bi diadl T YUTd FHLT | (134) [RBSE HY 2023]
Explain the effect of intensity of light on photoelectric current.

8. YD B gd UHid &I GHIEY| (1) [RBSE HY 2023]

Explain the dual nature of light.

9. AT 3R NIRRT & BB HHTT: 7.50 eV T 2.50 eV & | IRAH U1 @feaH o1 agait
TGRIAT BT ST I DI (1%4) [RBSE HY 2024]

The work functions of platinum and potassium are 7.50 eV and 2.50 eV. Find the ratio of threshold
frequencies of potassium and platinum.
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I WUS 9 - $1Y STRTHD UH / Section C - Long Answer Questions

1. USRI [aggd UHTE &1 g1 H 9 &I aRuIfd BT - (i) HE Bad
(i) PRI faya (sae fava) (1»-2) [RBSE HY 2023, 2022]
Define in photoelectric effect - (i) Work function
(ii) Stopping potential (cut-off potential)

2. UDHRI-fAggd UHId &1 IR UHTRT b a¥i] RIGIT & YR TR A1 Tg] 1 ol Ghdl? Bl &l DRI

faRag| (2) [RBSE HY 2022]
Why can't the photoelectric effect be explained on the basis of the wave theory of light? Give any two
reasons.

3. 3.31 AdTced & WieH &t ol &l TUHT B | (2) [RBSE HY 2022]

Calculate the energy of a photon of wavelength 3.31 A.

4, S-Sl & uREmeH f[Rau | B8 gaaei- fRMaRT 3 faHd v dice gRTaRd fharSarg ot
TAaeT BT 3-shel AT BT G U ST (100 VI @RA SodeH &1 aieed Ia B 1) (1% -
2) [RBSE HY 2022]
State de Broglie's hypothesis. Derive the formula for the de Broglie wavelength of an electron
accelerated from rest through V volt. (Calculate it for 100 V.)

5. U 3G, U 3T (o) HUI AU U Ve J Wi S-sielt avteed Bt 01 BRI | Ife 3!
TSt Sroltd FH 81 o 3ifiar d¥iTeed fhgas! gt (2) [RBSEHY 2023]
Compare the de Broglie wavelengths of an electron, an alpha particle and a proton. If their kinetic
energies are the same, which has the largest wavelength?
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AT 12 : YedATU]

Chapter12: Atoms

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. WIS &b DU UHI0H YN H d&d for org &1 ferar man - (1) [RBSE HY 2022]
(a) WleT (b) T (c) Tict (d)
The target used in Rutherford’s a-particle scattering experiment is made of -
(a) Iron (b) Gold (c) Silver (d) Nickel

2. H-Wﬁﬁ%ﬁﬂijﬁ%qﬁma?&rﬁﬁw%— (1) [RBSE HY 2022]
(a) 0.529 A (b) 1.046 A () 2.068 A (d) 2.052 A
The radius of the first Bohr orbit of electron in H-atom is -
(a) 0.529 A (b) 1.046 A (c) 2.068 A (d) 2.052 4

3. TAd SicH UBAT (n) Td IR HET D! B3 () B @ FRargedte - () [RBSE HY 2022]
(a) rn < n1/2 (b) rp o< n2 (c) rn o n1/3 (d)rnxn

The principal quantum number (n) and radius of Bohr orbit (r,) have the dependence -
(a) rp acnl/z (b) rn ecn2 (c) rn acn1/3 (d) rn ocn

4. IR ATUR HId d He VIR BId ¢ S8 Faae - & HIUg HAT HTHM - (1) [RBSE HY 2022]
(a) nh/2m (b) nh/m (c) 2nh/m (d) n/2mh

According to Bohr, only those orbits are stable in which the angular momentum of the electron is -
(a) nh/2m (b) nh/m (c) 2nh/m (d) n/2mh

5. JuioId gTg g URATY H Afg digx & RIGd & S8R SAac &1 SN AT 2h/2m BT al ST

Sl g1t - (1) [RBSE HY 2022]
(a) -3.4 eV (b) +3.4 eV (c)-13.6 eV (d) +13.6 eV

According to Bohr's theory, if the angular momentum of the electron in an excited hydrogen atom is
2h/2m, its energy is -

(a) -3.4¢eV (b) +3.4 eV (c)-13.6 eV (d) +13.6 eV
6. TIISIoM WaCH & =7 & § TS ofF arett S0ft 8 - (% - 1) [RBSE HY 2023, 2022]
(a) CITH (b) STHY (c) Uie (d) DTS
The series of hydrogen spectrum found in the visible region is -
(a) Lyman (b) Balmer (c) Paschen (d) Pfund
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7.

10.

11.

12.

13.

fFofeiad o @ o ot s uRR AR 8 - () [RBSE HY 2022]
(a) ARHA (b) IR (c) Uy (d) SPHc

Which of the following series lies in the ultraviolet region?
(a) Lyman (b) Balmer (c) Paschen (d) Brackett

BIESIoH WaeH & o gaiae - forel Tl el & diad) e § Wepru sl 8, o WaeH o1 4ol gt

- (%) [RBSE HY 2022]

(a) TTEHT Soft (b) TTg= 9oft (c) TR Foft (d) Sipe Juft

When an electron makes a transition from an outer orbit to the third orbit in hydrogen, the spectral
series IS -
(a) Lyman series (b) Paschen series (c) Balmer series (d) Brackett series

o BTG IoH URHTY] S o1t &R n = 4 deb I fh T T, Seafoid WeareH Y3l &) G gt

- [RBSE HY 2022]
(a) 2 (b)3 (c) 4 (d)6

A hydrogen atom is excited up to n = 4. The number of spectral lines emitted will be -

(a) 2 (b) 3 (c)4 (d) 6

U Urd & gAdH T & [ T 1vH BT ST A 8IS - (%) [RBSE HY 2024]
(a) 30° (b) 90° (c) 180° (d) 60°

The value of scattering angle for minimum value of impact parameter is -
(a) 30° (b) 90° (c) 180° (d) 60°

BIISIoH TRHT] & 3RaH Saaei--He B 31 5.3 x 1011 W, 8, Ot fg o wen o1 Breargntt - (4
[RBSE HY 2024]
(a) 10.6 x 1011 m (b) 2.12 x 10-11 m (c)2.12 x 1010 m (d) 2.65 x 10-11 m

The radius of the innermost electron orbit of a hydrogen atom is 5.3 x 10-11 m. The radius of the
second orbit is -
(a) 10.6 x 1011 m (b) 2.12 x 1011 m (c)2.12 x 1019 m (d) 2.65 x 10-11 m

T UrId & SMfHaH T & o 3(ethT S0 &1 YHI0- HIV BT A EIATR - (%)  [RBSE HY 2025]
(a) 90° (b) 60° (c) 45° (d) 0°

The value of scattering angle of alpha particle for maximum value of impact parameter is -
(a) 90° (b) 60° (c) 45° (d) 0°

BTISIoH TRATY] A fardt saiaei- ) Uga IS a1 H SHTaRadh ST Soll BT AF ST 8 - (%)
[RBSE HY 2025]
(a) 13.6 eV (b) 10.2 eV (c)3.4eV (d)-3.4eV

The excitation energy required to bring an electron to the first excited state in hydrogen atom is -
(a) 13.6 eV (b) 10.2 eV (c) 3.4 eV (d)-3.4eV
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R&T =7 31 Qﬁm? / Fill in the Blanks

14.

15.

16.

17.

18.

19.

20.

21.

B@qu%ﬁwe«mﬁw@m B HA BNl -13.6 eV 8 A1 ITD! T T FRUfaS
ol HHT: eV ayl V@Tﬁl (12) [RBSE HY 2022]

The total energy of an electron in the ground state of hydrogen is -13.6 eV. Its kinetic and potential
energies are eVand ev.

BIISIoH IRATY &1 SR Aof), fagyd T WaeH & YA H U AT 1 (1% - 1)

[RBSE HY 2023, 2022]
The Balmer series of hydrogen atom lies in the part of the electromagnetic spectrum.

BTS SIS IRHTY] & FHR Soll TR H 3o BT HIig Ham BTTI (%)  [RBSE HY 2022]

The angular momentum of the electron in the lowest energy state of hydrogen is

BIS IO URHTY] b1 fob il IR hafl H getdra = bt TTfaol Spoil a1 RS S &1 3T
garEl (1) [RBSE HY 2023]

The ratio of kinetic energy to potential energy of an electron in a Bohr orbit of hydrogen is

BTSS IS TRHTY] &1 FTaH a1 Faiae 1+ Hard B o (ol A=A gAdH 3ol gl

(*2) [RBSE HY 2023]
The minimum energy required to free an electron from the ground state of hydrogen atom is

TR 1R forht Famfie! U] &1 A9 1 R B 1 (1) [RBSE HY 2023]
Any classical atom based on is certain to be destroyed.
e & TRY 3R fobdl Bam & g U IATE I B! pof FHoll Jea Bl (1)
[RBSE HY 2024]

The total energy of an electron moving in an orbit around the nucleus is always

e, TSSO URHT] & UUH Hé&f DI 98T 0.5 x 10-10 1Y, BT, o THD GuR] BT Bt BT

o8t (1) [RBSE HY 2025]
If the radius of the first orbit of hydrogen atom is 0.5 x 10-19 m, the radius of its second orbit will be
m.

sifa 7Y SIVIcHP 4/ Very Short Answer Questions

22.

23.

T FHoll o8 Pad 57 / [t ATy Pt 3= Sof YR aArad 827 (4% - 2)
[RBSE HY 2025, 2023, 2022]
What is ionization energy?

TYH IR & T Ad DI SHoll -13.6 eV 8 I i1 BT H SAae - BbI ol giit | / H-URA] &
e e B SO I B (% -1) [RBSE HY 2022]
The energy of electron in the first Bohr orbit is —13.6 eV. Find its energy in the third orbit. / Find the
energy of an electron in the second orbit of H-atom.
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24,

25.

26.

27.

BII SO TRHTY] & FHaH ST Y UGS DI Tad BRI o (018 SaRIH FATH Sl fdba-1 87 (1)
[RBSE HY 2022]
What is the minimum energy required to free an electron from the ground state of hydrogen atom?

IR & URATY HISd o HICHIDHRUN o fgald SERTEId & [T (1) [RBSE HY 2023, 2022]

Write the second postulate of Bohr's atomic model (quantisation condition).

DI ZAFR FE SHoll WR nz = 2,3, 4, 5, ... A A Soll WR ny = 1 A YHHU HRAT g <l U T2 oA
WaeH Bt Auft BT 94 fafdw| (1) [RBSE HY 2022]

An electron makes a transition from higher levels nz = 2, 3, 4, 5, ... to n; = 1. Name the spectral series
obtained.

BTZ SIS URHTY] & fgaH AT B Hd SHoll ~13.6 eV & 1 3T TR A SaAde - B1 T1fost it faa-t
? (V) [RBSE HY 2024]

The ground state energy of hydrogen atom is -13.6 eV. What will be the kinetic energy of the electron
in this state?

I LUS d - Y STRTHD UH / Section B — Short Answer Questions

3 faya o1 gRUTHT ferRaT | SIS gio WagH St aTER 40T, faggd s ia WaeH o fvg & o
q?;?ﬁ%?ﬁf@@ (1%%) [RBSE HY 2022]

Define ionisation potential. In which region of the EM spectrum does the Balmer series of hydrogen
lie?

I Wos - zﬂtfmw UH / Section C - Long Answer Questions

1.

4,

31 sivel URB T A IR o SICHIDHR o fgdid SR &1 ARSI BT (n = 4 & oI WFIHRU
ﬂ'ﬂ%ﬂ'@[l) (1% -2) [RBSE HY 2025, 2023, 2022]
Explain Bohr's second postulate of quantisation by de Broglie's hypothesis. (Explain for n = 4.)

@T%WWﬁaWIé@QI (1% - 2%) [RBSE HY 2024, 2022]

Write two limitations of Bohr's atomic model.

BIS S URHTY] & fore IR R & fTgid f[afau | / Sier Aisd & Sial [ (12 - 2%)
[RBSE HY 2022]
Write the postulates of Bohr's theory of hydrogen atom. / Write the drawbacks of Bohr model.

IEIPIS Al b Iy aa3U Ud IR Hisd & fgdra siftufefa &t Sl-siwe wetewzu §ifvmi (2)

[RBSE HY 2022]
Write the demerits of Rutherford's model and give the de Broglie explanation of Bohr's second
postulate.
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3T 13 ; AN D

Chapter 13 : Nuclei

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. 225X ATYD B W 9 g DI T HH: § - (1) [RBSE HY 2022]
(a) 15,10 (b) 15,7 (07,15 (d) 10,15
The number of protons and neutrons in nucleus 22;5X are respectively -
(a) 15,10 (b) 15,7 (c) 7,15 (d) 10,15

2. ot Tifie ) ufa gfdasia dem ot efdis - (1 [RBSE HY 2022]
(a) RITHTd BI (b) HTHR B! (c) STHA Bl (d) PIs el
The binding energy per nucleon of a nucleus indicates its -
(a) Stability (b) Size (c) Mass (d) None of above

3. Tfd gfaasia o= SHoif 79 o O foog e ot sifiman gt - (4 [RBSE HY 2022]
(a) 2389,U (b) 4,He (C) 1650 [d) 5656Fe

The binding energy per nucleon will be maximum for the nucleus -
(a] 2389, (b] 42He (C] 1650 [d) 56,6Fe

4. IS T forg SH18 o1 U GooHH WedT o A H gfa 811 W oft sufvafda wearg - ()

[RBSE HY 2022]
(a) STHT (b) ST (c) ¥ (d) S el
Which quantity of a nucleus remains unchanged even when the mass number increases?
(a) Mass (b) Volume (c) Density (d) Binding energy
5. NS HIBIT 9,Be + 4,He > 12,C + YHY B - (1) [RBSE HY 2022]
(a) ST (b) et (c) PPIeTA (d) T
In the nuclear reaction °;Be + 4;He — 12,C + Y, particle Y is -
(a) Electron (b) Proton (c) Photon (d) Neutron

6. < faftm et Ht gooam TGy 3 9 81 §, A S AT ST U S - (14)  [RBSE HY 2024]

(a) 3:81 (b) 81:3 (c) 1:3 (d) 3:1

The mass numbers of two different nuclei are 3 and 81. The ratio of their radii is -
(a) 3:81 (b) 81:3 (c)1:3 (d) 3:1

7. d U] fdh URHTY] ShHih JHH s Soad= el i 8l 8, HeaTd & - (%)  [RBSE HY 2025]

(a) GHHTRS (b) THYGIHD (c) FHRTSD (d) SHTagE!
Those atoms which have the same atomic number but different mass number are called -
(a) Isobars (b) Isotones (c) Isotopes (d) Isomers
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R&T =7 31 Qﬁ?ﬁﬁlf / Fill in the Blanks

10.

11.

12.

13.

I 1 AT BT A TUT A1 R H Tl RIS (%) [RBSE HY 2022]
The relation between mass number A and radius R of a nucleus is

AP BT MBR ATHT Eﬁﬁﬁfﬂ?ﬂ%l €8] [RBSE HY 2022]
The size of a nucleus is of the order of

SdHH &fd g & AR B IR (%) [RBSE HY 2022]
Mass defect is equal to the difference of and

TS A UfdgaasHa=A Sl PlaR i(-il%l 1) [RBSE HY 2022]
Binding energy per nucleon in a nucleus shows

T Td IRI # Solf 1 Wi AP BN B (1) [RBSE HY 2022]
The source of energy in the sun and stars is reaction.

TFABAE 3 I (1) [RBSE HY 2023]
Nucleus is made up of and

affa 7Y SIVIHPD 4/ Very Short Answer Questions

14.

15.

16.

17.

18.

19.

20.

21.

GHH IRET A T AP P B R 7 T falau| (D [RBSE HY 2023, 2022]

Write the relation between mass number A and radius R of a nucleus.

3 e fS ! S TR HHR: 64 G 27 8, D1 AN Hsursil &1 SuTd I1d S| (1)
[RBSE HY 2022]
Find the ratio of nuclear radii of two nuclei of mass numbers 64 and 27.

3 TR Bt Fsunsil o7 SUTd 2« 3 B, 3! SoaH GBSt o7 3uTd faIf&W| (14) [RBSE HY 2022]

The ratio of radii of two nuclei is 2 : 3. Write the ratio of their mass numbers.

02U238 P AT T 1 D1 TRSAT AT PO (1) [RBSE HY 2022]

Find the number of neutrons in the nucleus of ¢,U?38,

3T HT gIHH-Fo Gra feral| (1) [RBSE HY 2022]
Write Einstein's mass-energy relation.

TSI S8 ol T R A 82 (1) [RBSE HY 2022]

What is meant by nuclear binding energy?

oy &ffa ot afeurer e / fiyes o) goaa efd SR arcad 82 (1 - 1) [RBSE HY 2024, 2023]

Define mass defect. / What is meant by mass defect of a nucleus?

Tfe PHTe ANEB (126C) BT BT 3x10-15 m B ) AferfesTa AHD (964.Mo) B! Bar I S|
(%) [RBSE HY 2023]
If the radius of carbon nucleus (125C) is 3x10-15 m, find the radius of molybdenum nucleus (°¢,2Mo).
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22. TfE 27,;A1 B 1N Pt AT 3.6 BHI g T 125Fe AMHD Bt AT R BN (1) [RBSE HY 2023]

If the radius of 2713Al nucleus is 3.6 fermi, what will be the radius of 125Fe nucleus?

23. & GRS YD & Udie 9 1 faf¥au| (1) [RBSE HY 2023]

Write any two isotope nuclei in symbolic form.

I LUS d - Y STIRTHD UH / Section B — Short Answer Questions

1. URHUING BRI - (i) TS fad s
(i) THHBIT AT (1% - 1%5) [RBSE HY 2025, 2022]
Define - (i) Nuclear fission
(ii) Nuclear fusion

2. GoAM &ifd U §eF Sorl 3 o1 ST 87 1.0 amu S0 &Td & Jed $olf MeV B A@HBRI| (144)

[RBSE HY 2022]
What do you mean by mass defect and binding energy? Calculate the energy in MeV equivalent to
mass defect of 1.0 amu.

3. fafoiad &1 uRHISd SBIfST - (31 soqw aifd

©) BIREIREN] (D [RBSE HY 2022]
Define - (a) Mass defect
(b) Nuclear force

4. Tt Y o ford AITep 1 T T ST Td BITT | (134) [RBSE HY 2022]

Establish the formula for nuclear density of a nucleus.

5. (i) Fofefed o1 aRyiid sifer - (31) soawm &fd (9) s=m S
(ii) T T 3@ (wifl =gfarraii=l SeM Soll ah) T Taiiis Tl ud Tatieies st A1y &1 A
| (1+%=1%) [RBSE HY 2023]
(i) Define - (a) Mass defect (b) Binding energy
(ii) In the given graph (binding energy per nucleon curve), name the most stable and the most
unstable nucleus.

ElIEE]
Nucleus T
X Nucleus
"""""" iR
------------------- Nucleus
Z

Hfer farerei= de Fe (MeV) -

Binding energy per nucleon (MeV) —

A HE=AT (A) —
Mass number (A) —

6. NPT fATUE 3R AfNH T e & o 3R faf@ul (14 [RBSE HY 2024]

Write two differences between nuclear fission and nuclear fusion.
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AT 14 ; H<faTS B SHagifolh!

Chapter 14 : Semiconductor Electronics

WUS 3 - gglabeurdsd UY, ¥ R T4 3if &Y SURTHD UH / section A - McQ, Fill

in the Blanks & Very Short Answer Questions

1. Fuddsgmmme uerd g - () [RBSE HY 2022]
(a) TTaT (b) WIfe®H (c) TAgH RS (d) dFe]
Which is the semiconductor substance in the following?
(a) Copper (b) Plastic (c) Gallium arsenide (d) Wood

2. f@HEIam B-FQI@%— (%4 - 34) [RBSE HY 2024, 2022]
(a) Al (b) As (P) (c)B (d) In
The donor impurity in the following is -
(a) Al (b) As (P) (c)B (d) In

3. ﬁ'ﬂﬁ@(ﬂﬁ&i‘{[@@”ﬁ— (1) [RBSE HY 2022]
(a) SR (As) (b) T (Sb) (o) 37T (In) (d) BIHRY (P)
Select the acceptor impurity from the following -
(a) Arsenic (As) (b) Antimony (Sb) (c) Indium (In) (d) Phosphorus (P)

4. P-UBPR P HGAAD & - (1) [RBSE HY 2023]
(a) As (b) Al (c) Si (d) Sb
P-type semiconductor is formed by doping -
(a) As (b) Al (c) Si (d) Sb

5. 3B fYTAD BT IAERUIE - (1) [RBSE HY 2025]
(a) Ge (b) Phthalocyanine () WU (d) Giciefer
Example of an inorganic semiconductor is -
(a) Ge (b) Phthalocyanine (c) Anthracene (d) Polyaniline

FT &I B QI BT/ Fill in the Blanks
6. Sfsarad ugrd &1 ufoRiedar (qﬁ-lﬁﬂ) amaarfruv gl (*2-1) [RBSE HY 2023, 2022]

The resistivity (resistance) of a semiconductor on increasing temperature.

7. PAUINUBR & ST H SgTTd A aedh ada- ()

(ii) (2) [RBSE HY 2022]
The majority charge carriers in P-type and N-type semiconductors are (i)
(ii) .

WhatsApp : 921-6765-400 Website : boardzone.in YouTube : BOARD ZONE



https://wa.me/message/VXCBPRTYQQPRN1
https://boardzone.in/
https://www.youtube.com/@BOARD_ZONE?sub_confirmation=1

70| Page RBSE BOARD ZONE

8.

10.

P UBR & HGdrad o -SSR ATgh qdl 3eURBIH TR AED Bl
gl (1) [RBSE HY 2023]
In a P-type semiconductor, are majority charge carriers and are minority

charge carriers.

Wd@qu?&émmbaﬁ Ela_cﬁ%I (12) [RBSE HY 2024]
The of a semiconductor increases with increasing temperature.
3fuged rdareTe TPRFBBIAG! (%) [RBSE HY 2025]

types of extrinsic semiconductors are found.

3 7Y STYIHP 4/ Very Short Answer Questions

11.

12.

13.

14.

15.

16.

N-UBR & AT H g8 o aed giaig | (1) [RBSE HY 2022]
Name the majority charge carrier in an N-type semiconductor.

P USR & 3fefTAd B URUIRE Pifore (1) [RBSE HY 2022]
Define a P-type semiconductor.

Pl al HIAD AD HgaTad| &b A ARl (1) [RBSE HY 2022]

Write the names of any two organic compound semiconductors.

Mo PSR &1 ufRuYy Ud a1 30 &1 o §913U (1) [RBSE'HY 2022]

Draw the circuit and waveforms of a half wave rectifier.

P-N IfY Sre &1 Uy uRkuy s=d | (1) [RBSE HY 2023]

Draw the reverse bias circuit of a P-N junction diode.

p-N Tf¥ frg sraRRin & sifqsreu ufeRiy uefRid st 82 (1) [RBSE HY 2023]

In which biasing does a P-N junction offer very low resistance?

I WUS d - 7Y STRTHD YUY / Section B — Short Answer Questions

P-N T BT 3der IRA &1 AST 1 um T4 AFAHT TaUT 0.7 volt B a1 T TR I fagga & I1d
AN (1) [RBSE HY 2022]

The width of the depletion layer of a P-N junction is 1 um and barrier potential is 0.7 V. Find the
electric field across the junction.

I Wus ¥ - 'q"rffmmu&r / Section C — Long Answer Questions

9 foa T for & gfaa x 1 ferfau (Rasft Sed: vemadt, frfa T&a: qof avn feved) | 59
Uy &1 fora ST STafafd THemsd | (2) [RBSE HY 2023]

Write the name of device X' in the given diagram (input: AC signal; output: full-wave rectified
signal). Explain its working with a circuit diagram.
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£\ X /ANERVAN
NS

Input Signal Fsft dad Output Signal frid T

2. p-N I Ao ot ufgrar & Tfrde wr 819 arel! fobar &t gHesT| Sawys o 915U (2)
[RBSE HY 2024]
Explain the process of P-N junction formation at the junction plane. Draw the necessary diagram.

I WS g - =TT Uy / Section D — Essay Type Questions

1. 3ol 9U8 RIg & MUR W TTdw, FaTdd (SATdd) adT Sardsd! & sy ([3ve HIf) |

(1% - 3) [RBSE HY 2022]
Explain (distinguish) conductors, insulators and semiconductors on the basis of energy band theory.

2. (a) 9 3refaTas 9 srugadt sreRTee! o 3faR gHgman |
(b) n-type dT p-type SeTAD! o 3R WY H |
(c) afold Folf SfaRTA T 319 T GHAA BI? (1% - 3) [RBSE HY 2023, 2022]
(a) Differentiate between intrinsic and extrinsic semiconductors.
(b) Differentiate between n-type and p-type semiconductors.
(c) Explain energy band gap.

3. 3Ugal 3efTas fPd Ped 82 g fbdd TR & 81d 8, 7w faf@w| p-n IfYr S Fmfo & gra gn
aTc Ufharsii & THSRA | (3 - 4) [RBSE HY 2022]

What is an extrinsic semiconductor? How many types are there? Name them. Explain the processes
occurring during the formation of a P-N junction.

4. P-N Ut SHITS & ¥ (T4 UY) 1AL a1 H ifieneifire o Ui &= &1 fehanfafd qaemsa|
IS URTY AT (2 - 4) [RBSE HY 2025, 2022]

Explain the process to find the characteristic curve of a P-N junction diode in forward (and reverse)
bias. Draw the necessary circuit diagram.

5. P-N U STIS & IMNI&Os ahl T 31U 1 90 & | STATS & TEIUE aoh UTed & o ferg
URTY s §HTd U UTW ah! B! SIS HIToTE | SIS &1 U &1 gfad o] gl ST 82 (3)
[RBSE HY 2022]
What are the characteristic curves of a P-N junction diode? Draw the circuit to obtain them and
explain the curves. Why is a diode called a unidirectional device?

6. TP Yof a7l fepenTs) &t Hrfafy sy | snawad (aikuy) fam qur fash ud frfa asr=u

| (2-4) [RBSE HY 2025, 2023, 2022]
Explain the working of a full wave rectifier. Draw the necessary circuit diagram and input and
output waveforms.

7. U 3% a1 fGFHRI &1 STl Grgnsd | 3Maxasd URuY = (@ a1 %) §91831 (2 - 4)
[RBSE HY 2024, 2022]
Explain the working of a half wave rectifier. Draw the necessary circuit diagram (and waveforms).
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8. faggd uRuY FIHR p-n Wl SIS BT G fAFHRI DI fopafafd THSIST AT B SHTaRID AT
URU & Tgradl ¥ fAa<h fava qur farfa fava & g9y wifdg sl (3) [RBSE HY 2022]

Explain the working of a half wave rectifier using a p-n junction diode with a circuit. Also establish
the relationship between input and output voltage with the help of waveforms.

9. fIPHUIY U T THSIA 817 0T AT [GFDBRI o o URTY Fer ST rivonTent Gegimaf aul
IBUGEIGGICIR G FIRERURE) [RBSE HY 2023]

What do you understand by rectification? Make a circuit diagram for a full wave rectifier, explain its
working and obtain the value of output voltage.
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