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Directions :There are in all 26 questions in the question paper. All questions are
compulsory.

(i) et g TR 37 3oTeh TF@ 3Hfhcl |

Marks allotted to the questions are mentioned against them.

(iii) ek TR T EATYaeh Ui AT FHM 3R SISl

Read each question carefully and answer to the point.

(iv) 9T TEAT 1 SgfashediT U 81 39 9T & Ycde WUS & 3a¥ A IR fFev fer
7T 1T Rehed e IR gfeae F AT wa FEar 2 9 5 e fARed saia
T ¢ |

Question No. 1 is multiple choice question. Four options are given in answer of
each part of this question. Write correct option in your answer book. Question
No. 2 to 5 are definite answer type questions.

(v) 92T HE&IT 1 Hl Ycdh @US Tk 3k &l g | U2 HEIAT 2 § 5 dFh TH 3k & 9

21 9% TG&AT 6 T 15 doh & deh 37k & 9wT g1 9w T&AT 16 T 23 deh dieT 3k &
U%T & | U%WT EAT 24 ¥ 26 deh IR 3 & U g, oA 9T I&AT 26 Ha/Fd
ITETRT e g 1

Each part of Question No. 1 carries one mark. Question No. 2 to 5 are of one marks each.
Question No. 6 to 15 are of two marks each. Question No. 16 to 23 are of three marks each.
Question No. 24 to 26 are of four marks each, in which Question No. 26 is Case/ Source
based question.

(vi) 3T 9T 97 H FHT W Fis [Ahed o1gl § dANT Hiadug 92T H HaRe Ahed
gerl forar arar §1 TH 9T H had Ush fdhed T gl 307 Saiv|

There is no overall choice in this question paper, however, an internal choice has been
provided in few questions. Attempt only one of the given choices in such questions.

(vii) STET 39T g 39 faFafai@a #ifas [adame & A &1 39367 & ad 8l

Wherever necessary, you may use the values of following physical constants-

c=3x108ms'1, h=6.6x10-34Js, e =1.6x10-19C, o =41x10-7 TmA-1, Flso =9x10°N m2c-2
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Solgcled T Tefd (mass of electron) m,= 9.1x10-%'kg, o-?:I‘\EAUIH $r Fefd (mass of neutron)
mp=1.67x10-27Kg, dleCoTHI A ad(Boltzmann’ s Constant) k=1.381x10-23]JK-1,
3TTareTar HEAT(Avogadro Number) N,=6.02x10% mol ™.

1. (&) U FHollH ITEAA H SoleFelel Sl HEAT glell © - 1

Number of electrons in one coulomb charge is -

(i) 5.46X 10?%° (i) 6.25X10™

(iii) 1.6X10™ (iv) 9x10™

(@ L Jur 2L &S & diFd & & dRT &7 ST AT r T2 2r &1 3AHT IiaIeehdrait &
3T &- 1

Radii of two wires of length L and 2L are r and 2r. Ratio of their resistivity is-

(i) 1:2 (i) 2:1

(iii) 1:1 (iv) 1:3

@) & o FARITAR dR ST 9cdeh & 1A Fr aRT U & fG2m 7 yarfed & Wr §, WER

Tm % gl W YT § | 37eh T ST 9 ¢ - 1

Two long parallel wires each carrying a current of 1A in the same direction are placed

1m apart. The force of attraction between them is-

(i) 2X107 N/m & 3THYOT oo (i) 2x10™* N/m T SfIsor oo

Force Of attraction of 2X107 N/m Force Of repulsion of 2X107 N/m

(i) 1x107N/m' T 3THYUT gF (iv) 1x10”7N/m T 9faeyor oo

Force Of attraction of 1X107 N/m Force Of attraction of 1X107 N/m

(&) Ife amaAT fHToT, X faRoT Uas AT Y AdTd & arer $AT: Vg, Vx TaH Vm &1, ar
A FMITE - 1

If Vg, Vx and Vm are the speed of gamma rays; Xrays and microwaves respectively
in vacuum ,then which of the following is true-

(i) Vg = Vx = V (i) Vg>Vx> V

(iii) Vg>Vx<Vp (iv) Vg <Vx<Vm

() ol Yehed o FeATdcli URT IRYY H URT T dlocdl & S Selleck Bl o- 1
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The phase difference between current and voltage in an ac circuit containing

Inductance only is-

(i) &RT 90° 3ITITTAT (ii) &RT 90° GTRTIMHY
Current is 90° forward Current is 90° backward
(iii) ST FATT Fell H g1 & (iv) et faudd &elm # gl &
Both are in same phase Both are in opposite phase.
(@) ST H T AT A1l 2.26x10° m/s §, STl & R9aT 39acdaiish ¢ - 1
Speed of Light in water is 2.26x10% m/s, its absolute refractive index is-
(i) 1.0 (i) 1.33
(iii) 1.5 (iv) 1.68
(D) AHAT FATISTT # Wol GEHACRHT I Maeie &TAdT gl &- 1
The magnifying power of simple microscope in normal adjustment is-
(i) 1+2 (i) 1+2
(il)) = (iv) 2
(S faega qreshra TacH & ford &1 & gIggioled I dgHeT s@en [&ud g7 1
(i) IRTS T (i) 3TAFA(EHRE) TohToT
(iii) €7 (iv) Ty fopRor
In which region of the electromagnetic spectrum does the Lyman series of hydrogen
lie?
(i) Ultraviolet (ii) Infrared
(iii) Visible (iv) X-rays

fAder: g T&AT-1 & 39T &F WUST H , & HUAT I fRAPYT ATAT FRUTR & T H
Rfvea frar o &1 Seafaf@a Rwedt (i), i), (i) Far (iv) 3 & I 3ot T8 3R Afoe

Direction : In next two part of Question No-1, there are two statement labelled as Assertion A
and Reason R from the following options (i), (ii),( iii),and (iv), select the correct answer.

(i)A AT R GIAT TEr & a4 R AT TET SIEAT T ¢

Both A and R correct and R is the correct explanation of A

(i) A TAT R Sl WET § R R, A $T FEY AEAT g1 HAT B
Both A and R correct but R is not the correct explanation of A.
(i) A FET § W R FTer g

Ais correct but R is incorrect.

(iv)A AT R ST Ield gl
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Both A and R are incorrect.

(EN3THDY (A):- Fehrel faegd w81ra & Icafoid Wiel - golaglal & aIfdsT Sl & Jefer
3Tafad gerer i 3Maf 7 gefr & arer @l § | 1
HROT (R) :- Fehrel Tdegd URT 3mafdd Feprer @i digar ) @8R sl ¢ |

Assertion (A): In photoelectric effect, the kinetic energy of the emitted photo-electron
increases with increase in the frequency of the incident light.

Reason (R): Photoelectric current depends on the intensity of the incident light.

(31) 3ffrye (A): o &1 ca9s & § AT 39RO H 39IET fhar ST g1 1
FRUT(R):- TAfIPlT & 99T 1.1 eV &7 o3 3T gar § 3 3§ T 37TaT 3edrele dard
AT & |

Assertion (A): Silicon is widely used in semiconductor devices.

Reason (R): Silicon has an energy band gap of 1.1 eV which makes it a good

semiconductor material.

2. U GAE §4 O IMART drelh & iR faegd fasra a1 AT &4 g 2 1
What will be the value of electric potential inside a uniformly charged conductor?

3. I g T S| A fafay] 1
What is the Sl unit of magnetic susceptibility?

4. Y@ A9 ¢aRT R YR &1 a@Md 3cUed aldT 872 1

What type of wavefront is produced by a linear source?

5. ThE IUATE W 3Tl Ueh 3T Segeicy i g dgR Hiam? 1
At what temperature would semiconductor behave like a perfect insulator?

. 4x10”° el HeX  gfaya mguT &1 Uh faegd cfaya 8x10* N/C  IRATIT & THh HATT
faege &1 &1 faum & @mr 30° WM g3 & GfaYd W e arel §ef 3TEOT & IRAT0T
I IOTT HY | 2
An electric dipole moment with dipole moment 4x10° Coulamb Meter is inclined at
30° with the direction a uniform electric field of magnitude 8x10™* N. Calculate the
maghnitude of torque acting on the dipole.
faegd gfaya & fav F@fasa gvo &1 3@ s3] 2
Draw equipotential surface for electric dipole.

3yar/ OR
AT AU ol dgd &1 SR AT fohelall BlaT 872
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What is a fundamental charge? Write its value.
8. 3drg 9T fhA hgd 8 ?319a1g A IR facTd URT & T Y &I heFd A dTell I

IGie 2

What is drift velocity? Write the formula expressing the relationship between drift velocity

and electric current.

9. T % TH & IAR, IR faega agh gof &1 feur 37 aRade & Aol gl & s
S8 3cUeel YT &1 Th HSell dUT BF Yooh & ALY MMAATH I & HROT Fsell A
aRa ey @ faem FuiRa w1 safe-

() SIafh o3 g & AU Yd A Fsoll & hdl Y & Fehe oA Sirar g1 1
(i) Sfh B3 gah & TEON ga H Heoll & el Y @ gy o SR Sirer g1 1

According to Lenz's law, the direction of induced electromotive force is opposite to

the change that produces it. Determine the direction of the induced current in a coil

due to relative motion between bar magnet and a coil when-
(i) When the north pole of a bar magnet is brought near one end of the coil.
(i)  The south pole of a bar magnet is moved away from one end of the coil.
10. Tacgd graehra el &l &S & v v 2
Write any two characteristics of electromagnetic waves.
11, T 60uF TR I 220V, 50Hz FeAradi &RT 3MYfd & SISt I=7 81 IR # 4RT 7
T AL FHA AT AT 2
A 60uF Capacitor is connected to 220V, 50Hz ac supply. Determine the rms value

of the current in the circuit.

12. quT 3TARe Wads 3R WHAT Waded # a1 IR AT Tur gt &1 veh-veh
3ereor i ST | 2

Write two differences between Total Internal Reflection and Regular Reflection and also

give one example of each.

3Ayar/ OR

k

B

3Wed T & AR T VST & Uy FT 39adedis Ad Hifav]
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Find refractive index of the material of the prism shown in above figure.
13. Tohdll ORATI] HT JUH SIeT HET H Ueh Soldelel hl Foil —27.2eV &1 AT Hell H sHehT
Soll T gref? 2

The energy of an electron in the first Bohr orbit of an atom is -27.2eV. What will be its

energy in the third orbit.

14. AIfART ST HT AT Aged § ? Il AMHT g7 1 IRATT TR e el @ FA e
FT gIdT I 9T ATTHD & TATR—Acd I FIAT AT 95T ? 2
What is the significance of the nuclear force? If the magnitude of the nuclear force is

of a lesser order than that of electrostatic forces, what effect would it have on the
stability of the nucleus?

15. 3CyUATSR & a1 39T faf@u | 2

Write two uses of semiconductors.

16. faegd wordd &I aRNT AT TFh MATFR I & AR AT Tdg W TH AU
THHAA & F fTaRd &1 S-S F[eaRT HollT Sl § TE HHR H doal Sl gl

IR T Tl @ Aol arerm Fel faegd Feldd fhd YR Feeldl? HROT Afgd T3V

3

Define electric flux. A charge is uniformly distributed over the surface of a spherical
rubber balloon. As the balloon is inflated, it expands in shape. How will the total
electric flux emanating from the surface of the balloon change? Explain with
reasons.

17. T el FUSel deldallelex &1 Fefrge AR fohar &1 gl RS 3
Describe the construction and working of a moving coil galvanometer

3ygar/ OR

TIhed FIT §? Ueh ofFdl YRTETET IRATHRT & Fa9Rebed HT I FcToed HIfSTA|
What is self-inductance? Derive the formula for self-inductance of a long solenoid.

18. 4ot %7 LCR 9RU¥ & 9fa€reamr (impedance) T I10TAT i &T ST g2 3T o
Teh AT ford 3R 39 gcahi &l carear Y| 3

How is the impedance calculated in a series LCR circuit? Write down an equation

for it and explain its components.

19. A yeRla Ry # U a1t ot & d3lad gart AfAa gfafds & Rufa aa Hifae-
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Find the position of the image formed by the lens combination given in the figure
below = 3
f= +10, =10 +30 cm

«—30cm —»
-5-++—10—>
CcIm CIT

3AYdr/OR

WWWWW?W%WW%%WH#WI
Use Huygens' principle to explain the diffraction of light at single slit.
20.9f¢ I9T & gAET H ar Afficd aierced arel gehrer &1 9T fohar ST, A F4T gen? 379
I A TS A 3
If light of two different wavelengths is used in Young's experiment, what will
happen? Clarify your answer.
21. gsgee WA & faT aR & Neuid & gawr AR e | ey fifse & fad
gISSIolel TRATY] T &R &eTl H1 AT n® & THAETC gl § Sél n &I FdlecH
e g | 3

Write the second postulate of Bohr's theory for the hydrogen atom. Prove that the

radius of the Bohr orbit of a hydrogen atom is proportional to n?, where n is the
principal quantum number.
22.fFs1 ek v et WA T & fAU gehrer faggd 4nr & qRade @ gRiidr g-
The graphs shows the variations of photoelectric current for a photosensitive metal.
(1+1+1)=3

Photocurrent

-
F

71 [PTO



(a) TTH T &fAST 38T W X 3R A F1 Yefd X g ?

What does X and A on the horizontal axis of the graph represent?
(b) 3H AMH ol AT fAfhIor dhr HATT Al T IAT-37e0T HRAT v, v, TUT v, & fAT
CCIED) STar VoV V|
Draw this graph for three different frequencies of incident radiation v+, vo and vj3 for
the same intensity where v3>vy>vy.
(c) 38 I T HIfdd fafeor & FAET Mg Ta 3efar-3refer g 1, 1, a7 I, & faw
FASY SR 1> >,
Draw this graph for three different values of intensities of incident radiation 14, I> and I3
having the same frequency where I3>[>>14.

3yar / OR

Teh AT T EH 3 Wield 3R 4 el §, 384 v gegAe effd AR aue Feh gfd
TFeI37eT I IUTAT | HIelel &1 GedHATT 1.007 u #ICIeT I gegHTe 1.008 u TUT ATTHS

arEdfde gegdAT 7.014u §l

For a nucleus that contains 3 protons and 4 neutrons, calculate the mass defect and
binding energy per nucleon. The mass of a proton is 1.007 u, the mass of a neutron

is 1.008 u, and the actual mass of the nucleus is 7.014 u.

23.91-Ua7 G AT HT gfshar & JHSAST| - G Fr 37987 WA A dg(—i&qclv 3maer
aigeh Shiel H 8ld 87 3
Explain the process of PN junction formation. Which are majority charge carriers in
depletion layer of PN junction.

2421 a1g & e, 7 § T H BT R & 3R g@¥ i B 2R &, all &1 go5 Haer
Uelcd WA gl 3¢ HUh H AT ST § 3 3efer fhdm Sam §1 37 W o241 g55 3maer

Uslcd AT §aM? 4

Two metallic spheres, one with a radius of R and the other with a radius of 2R,
have the same surface charge density. They are brought into contact and then
separated. What will be the new surface charge density on them.

3yar / OR
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R=10Q

3ued T v 9w & v g fifew -

Find for the above given circuit-

(i

) A FIASTT FT oI fdegd agh Fo

Equivalent EMF of cell combination.

(i) ol AT &I deg AR gfarer

Equivalent internal resistance of cell combination.

(iii) trﬁcrarﬁgm RT

Total Current in the circuit.

(iv) 9% I & B & 9 [FHarR

Potential difference across each cell.

(v) Y9cde O ¥ yalfed ORT

25.

Current in each cell
Teh ATHITRT IRE I TERIAT & TH STelkeX & fAgyid & 819 # FASIU| THh T
SR A, N B 3R A &FBd dlell T FSoll  H Teh G FrFaehg &9 B
HONT T w & GART ST §1 Hsell A IR e agh oo (emf) & dlcenlicln
A & T Toh G eFcowT Y| S 3UROT H Foll 3cUlesT HT Al &1 §72 4

Explain briefly, with the help of a labelled diagram, the basic principle of the
working of an a.c. generator. In an a.c. generator, coil of N turns and area A is

rotated at an angular velocity w in a uniform magnetic field B. Derive an

[PTO



26.

expression for the instantaneous value of the emf induced in coil. What is the
source of energy generation in this device?
3J¥ar/OR
39 3YHUT FI ATH TR NG TAZY U7 [beuid g s Afgr Sfe e diecs arel
JcATddl 9RT & 3Td dlecsl dlell Jcdiddl 9RT H Scoldl g2 AT dlecsl & 39 ®UTROT H
Foll GI&TUT & TAIH T UTeleT BT § 37UdT Ag1? oo Iigd Sdsv]

Draw a labelled diagram and explain the principle and working of the device that

converts low voltage alternating current to high voltage alternating current. Does the
principle of conservation of energy apply in this voltage transformation? Explain with

reasoning.

MNAT AT GG & FRI%A @ W M| 3aEs O Bhid W d&R el &9l 38
39 §3 H1S O f3U U Aok A T FeT| 3Hbh HIS Hl AT A Fo o el el o]
AT X 16 INT A AT Thld W T T TATAT AR S| 34T TAT 381 3edh & &
3R U AT 35 W T AW & ToRa A1 marst ol 36 39§ § aRT o7l 3eTsh
oS, St Aifdehr & BT F, F Adr BT R [GAT & W & IR § ok W a&dR Fored &
FROT FATTI (1+2+1=4)

Geeta was watching her favourite TV programme. Suddenly the picture started shaking
on the TV Screen. She asked her elder brother to check the dish antenna. Her
brother found nothing wrong with the antenna. A little later, Gaeta again noticed the
same problem on the TV Screen. At the same time she heard the sound of a low
flying aircraft passing over their house. She asked her brother again. His brother being
a Physics student explained the cause of shaking the picture on the TV Screen when

aircraft passes over head.
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1 iiih L U L__I.'l. -
() STe IS =T Fu1$ W 334 aTell fAAT SR @ JoRarl § ar fOF a1 fFefel oferar g2
Why does the picture started shaking when a low lying aircraft passes overhead?
(il) AT & TEAROT w7 by F#ar g2
What is Principle of Superposition of waves ?
(iif) ST GHATT HATH 6T & T FA el H IFEIRIAT gl &, ar IROTAT aler
T IEARTOT § g HT o B fhdel I 81 el 82

When two waves of equal amplitude are superimposed in phase, how many times

does the intensity of the resulting wave become compared to the intensity before

superposition?
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