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(iii) TUE-HH5F578, J4b H11 3H & | GS-TH5 J97 &, JdP H 2 3P & | @S-
F12 397 8, 5% & 3 3% & | GUS-§ T 4 37 BT U JoITeIRd Jv7 & 31K @ve-T §
3Y9TE TIF 5 HFHE /
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(iv)  F¥7-9F H GHIT T I3 9HcT 781 & | T4, &1 37! 9Ic7 T J97 H, di7 3] arci Th
Y37 H 37K GIF 371 d1c1 @il F941 8 3171 97 JeT7 1697 737 § | 08 I971 7 37791
130 77T 977 § G ST Ueh J97 &1 HAT 8 |/

v) &l ITTIE &, Y [HEITRIT Hifa% [HTd1H] & T1 BT 3917 H G & -

c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
=4t x 107/ TmA™

g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

SAREI o1 GoFHM (m) = 9.1 x 103 kg
I bl geIH1H = 1.675 x 10727 kg
e T geqd ™ = 1.673 x 1027 kg
TENTG T&AT = 6.023 x 1023 9id T1™ A1
SledsHH THdme = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(ii) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of one mark each, Section B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided in one
question of twe marks, one question of three marks and all the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c =3 x 10% m/s
h=6.63 x 1074 Js
e=1.6x10"17C

=4t x 10/ TmA™
g, =8.854 x 10712 C* N1 m™

=09 x 10° N m? C*?
47‘[80

Mass of electron (m_) =9.1 x 10! kg

Mass of neutron = 1.675 x 1072/ kg
Mass of proton = 1.673 x 10?7 kg

Avogadro’s number = 6.023 x 10%° per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A
. U ol gR0 Toarde o foTu fSh=stl <h1 dtsrar faawon arss Eifu |

Draw a graph showing the intensity distribution of fringes due to diffraction at single

slit.

2. HHM TGS S0 o g Jieid ThEl ThHHE T & H J9Y Hid & | Ugl T %+
HIUeTrITd qUT GEU &= hl 1S3 & 30° I JoIP hidl & | 3ok g It ¢ T&IY 9 o 1H
feTRaT |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The
first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

3. 19 <hl &THAT <hl YNHTST ST 3T 3R SI ATeh fTRIU |

Define the power of a lens. Write its S.I. unit.

4, W G0 AW o [T ITI B dTedt SEd—<Farehid qUTl shl 3T IER TTRIT |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

5. TohHl SoI9cA ol TaYaTal V T did (ehdT 7T | Ii¢ I8 A H TaUH | o7 df 39
3™ 977 o TeTu =eieh faIRgu |

An electron 1s accelerated through a potential difference V. Write the expression for 1ts

final speed, 1t 1t was 1nitially at rest.
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SECTION - B

6. ThHl EESo THW T (i) Tgaia AT Soil &R & JUH & AT (i) 3=dH 3TTHd el T
T fedfio argua =/ o forelt soiagi= & HhAUT S HROT IcHfold fafehtn ht Jrafe
3T TiehieTd shiTalT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron 1n a hydrogen atom from 1ts (1) second permitted energy level to the first level
and (11) highest permitted energy level to the second permitted level.

7. (a) UG FrchI Uil shl TRHTT ST qUT ATk Jrarshsiietdl sh Ugl H $Hhl G994
foTRaU |

(b) Gl I TSIl A 3T B hl Uik Fraeheileardd 0.96 3R 500 & | Jreehid
Igdl A 3R B @I UgETHT |

(a) Define the term magnetic susceptibility and write its relation in terms of relative
magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96
and 500. Identity the magnetic materials A and B.

8. TR hl'shly SARAIHR W I8 o SigHl FeTraad fefreh foredt Tshaa™ Jrashia & |
fora & | AB forelt ot @ S 8 T8 A/B’ dh Wigeht Th t = 0 T q3h hL AT TR R |
TUTTcHeh €9 & -] hiloT feh THIA o H1Y HUSel H UNd emf T v TehR Tor=rior ghm |
(SHHTT o Gl & Hed hl 3uer I |)

A rectangular frame of wire 1s placed 1in a uniform magnetic field directed outwards,
normal to the paper. AB 1s connected to a spring which 1s stretched to A'B" and then
released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary
with time. (Neglect damping of oscillations of spring)
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9. 3T YTy shi Il [ HIfSTT ST fopeft e1q % I8 & gt Scafold il & @ 33 v

Teeh forva gRT qUId: Ush T¢I T 8 | Al 8 x 10! Hz AT W 38 91d H Yehral T
3CESIF 3T Bl T &, df 39 9Tq b ToT¢ & o (eV H) Iiehictd Shifaru |

SR

foRell TER g 6.0 x 1014 Hz 3T 1 Tehaull Yh1eT 3cd— ohIT AT 8 | e &Hal

2.0 x 1073 W g | Iiehetd hiftoTT (1) Tehre1 fohtor I | fohel Sie bl 3wl ol (ii) &|id g
3NEd TR I ITd Uhvg Icatold 8 STl BISHHT shl &1 <A1 |

Find the frequency of light which ejects electrons from a metal surtace, fully stopped

by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 x 10'* Hz, calculate the work function (in eV) for this metal.

OR

Monochromatic light of frequency 6.0 x 10'* Hz is produced by a laser. The power

emitted is'2.0 x 10> W. Calculate the (i) energy of a photon in the light beam and

(11) number of photons emitted on an average by the source.

10. (a) YRR Toreel o T fo=[q—graehi™ (dleh ol ol Teh UM ST |
(b) Tr=fefaa feafaat 6 saren & fow e v Iee s

(i) ToEATIH 9T &, 93 hig AT 9N T8l § a

(i) <hdd TTeH 9N 8, TL g TIEATIT 9 &1 # |

(a) Give one use of electromagnetic radiations obtained in nuclear disintegrations.

(b) Give one example each to illustrate the situation where there is (1) displacement
current but no conduction current and (11) only conduction current but no

displacement current.
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SECTION — C
1. (a) ToRrdEl FfFASTHI o A hl TEATAS FHll BT, ok SfI< Yok b Held o €9 H,
foraror I Wiaent QRIS | 3 &A1 ol 3Afehd <hifSTT ST&T ATIehIT & (i) ARSI, a0

(ii) Sferert 2 |
(b) & TRI ATIhI JTHThHAT —
235 a 04
n -+ U > Xe+ Sr + 2n
02 54 b
e} aaﬁ'{bé?ﬂﬁﬁﬂrrﬁﬁw |

(a) Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force 1s
(1) attractive and (11) repulsive.

(b) In the nuclear reaction

233 a 94

n + U > Xe + Sr + 2n
92 54 b

determine the values of a and b.

2. 3IYANE IcHSoh [G=ATE H n—p-n STHHEIH IS 1 AT Uy ARG G | 939 |
SITEIT %hi 51T Toh T3 2Ioed diced] Jaeeh o &9 H Tohd Teh ITANT TohaT ST &

Draw a labelled circuit diagram of n-p-n germanium transistor in common emitter
configuration. Explain brietly, how this transistor 1s used as a voltage amplifier.

3. (a) Wl HEE HIH B IooT@ hitold 3T 38 H(G ®9 H Fod hi 1T |

(b) ST H1EE T43H 1 IUANT hieh r HSAT hl I pugelt, Toad 9 [ yaiiad 2l & 2
o I 3Heh & T HUS! oh shrg & Gl x T TR Terel] Teirg T Frarehid &7 o foTg

SSTeh JTd hIaU |

(a) State Biot — Savart law and express 1t in the vector form.

(b) Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on 1ts axis distant x from
the centre of the coil.
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14. Torega wetem <t aftamsy faRaw e saest S1 ames forfge | o o fe@me e fora & sraaa

L. 100 N
E,=ox, E,=0,E,= 0%, S&l a = g&,m%ﬁm%W‘wqﬁ%dJﬁﬁm

a=0.1m HTHT |

T FolEgE 2.0 x 10* N/C' 9RE o weREHH fogd & H 1.5 cm gl o fRaT @
(FerT (a)) T 3TarEAT & =icfert 39 il deh TR H Soterei« gRI ToTT 7T EHY o Jiehor <hifoy |

;

-

(a)
&1 Sl UIHTO §HIH T&d U IS 3Teh! G ScshHd (3l ) L &l oY (T b) a1 Th

T G $aH1 Gil deh R | fo10 710 EHY <1 TReher <hiforg |

]

+ o+ -
(b)
Define electric flux and write its SI unit. The electric field components 1n the figure
100 N

shown are : E_=ox, E, =0, E, =0 where a = . Calculate the charge within the
y Z Cm

cube, assuming a = 0.1m.
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An electron falls through a distance of 1.5 ¢cm 1n a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

+ + + + + +
(a)

Calculate the time it takes to fall through this distance starting from rest.

_ __pl _
mn
(b)

It the direction of the field 1s reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

- -

15. TeRt@EI® o T4H1 ST 91T shid BT QU T uftuer 31@ 1 B 31X D o o= fa9aT= ithiord
hITIT |

2V,2Q R

1"V, 2L 1V,
1 2 1 €2

D C
S ¥, 3k

Using Kirchhotf’s rules, calculate the potential difference between B and D 1n the
circuit diagram as shown 1n the figure.

2N 482

A B

1V, 2 €) 1V,
1O 1O

D C
3V.30
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16. (a) < THIR foRIa aRaTE! ATetehl o &= o 9T 91 & Ui § foRld &m1 < S AT
<hl TR ST |
(b) T GHL H YUk d h G TRl HiY FHT=I =ToTeh] 8 FHM T2 § 1 3R I, TR 9r
JdTied &l &l & | 3 ATeiehl oh slId 3TTehYUT hi AT Tehd b hl I Hehdll & ? Alq
S QIF1 <ToTehl o dleh HEA | Tehdl fT&l =imeteh i, 5@ g 1 faodid fewm | yarfed
gl @l 7, T T¢I S0 al diE ITedeh W hI¥d YNUMHT §71 JTd shitad |

(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them ? If a third conductor carrying a current I, 1n the

opposite direction 1s placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

17. (a) SohIRT{ehVl 3TR@ hi HERAT  IE GRS foh fehEll ST gUUT ol IUANT Tohel! I
i 3R 3Trafei fora sl UTed v | ford Teni fomam ST B |

(b) U fRTUT 3@ ohT IUANT Hleh GUUT A R g @Y & Tolt =Isreh ITed
SHItT |

(a) With the help of a ray diagram, show how a concave mirror 1s used to obtain an

erect and magnified 1image of an object.

(b) Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.

18. € 3R €, emf%?ﬁﬁﬂﬂl-{a’? IATTCeh TS SHhHST: r 3ﬁ?r2%, HHTaL shH | v&i?m\\rld% =

(i) EFSH o qed Ty, a1

(i) EISH % qed emf

o ToTU =I5Teh e <hifsTu |
55/2 9 o

collegedunia:

India’s largest Student Review Platform




Two cells of emfs ¢, & €, and internal resistances r; & r, respectively are connected

in parallel. Obtain expressions for the equivalent.
(1)  resistance and

(1) emf of the combination

19. (i) TAdepLol AR ey ¥ 3cd~ TWhall o &9 I e feIRgu |

(i) = % fopeft feferdt s & farfert @ 3o gft W e o€ w b v &1t € | 3fg o
! TSI &l AR 5 cm TIEFANG L, al Tha-dISi’ H 30 pma?rtrﬁaﬁ:rﬁam
a IW%%W%Wﬁﬁ ] mm 8 |mﬂmmmaﬁa@ﬁ%‘é
qi{ehloTd ehiaTg |

(1)  Write two points to distinguish between interference and diffraction fringes.

(1) In a Young’s double slit experiment, fringes are obtained on a screen placed a

certain distance away from the slits. If the screen 1s moved by 5 cm towards the
slits, the fringe width changes by 30 pum. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.

20. (a) SIS I Tl o] RIS STYferd Yokl TohE] TIeRiae 8 TSI &, O tRaehd: Yfed Jehml
<hY dielaT T it B 7 T I8 NS o IThife=amE T fit et B 7 30 ST

ST ohioT4-|

(b) I3 THdA Yfad TehTe1 Y feret Tieiiag & AT 2 | UTh g IIRigS o FUMH hIvl
h 1Y Ueh G <5k W YTUTHA Yeh19T shi dlerdT shi for=iiur S9Iisy |

(@) When an unpolarized light of intensity I  1s passed through a polaroid, what 1s
the intensity of the linearly polarized light ? Does 1t depend on the orientation of

the polaroid ? Explain your answer.

(b) A plane polarized beam of light 1s passed through a polaroid. Show graphically
the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.
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21. (a) 1= | QU Il o ST 7T IASH oh [Td eIH T ROl TR |

(b) ThEt BIRI-SHIE & YT hl &Y T ST <hIfWT |

(a) Write the truth table for the combination of the gates shown 1n the figure.

(b) Explain briefly how a photo diode operates.

22. 39N U T UG <hl SATEAT hid §U TS oh Teh1al fore[d FHIHIU I Ioci@ iU |

I v T TehT3l TohE] TehTST YUTE I8 UT YA LAl @ | Sl hl JHhdH =Tcl h
aﬁ(vzmax) 3R AR (v) o S U @ H ST AR 7 | Tl /, n AT Seiae =
SSTH m b UGl H IS oh Y13l foreld THiehtul o1 3UINT hid BT (i) &ileh HIdTeh 3TN

(ii) STSRTRT UTET UGTY oh h1 et o [T sieh U ehITwTT |

S5/2 11 C/1
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State Einstein’s photoelectric equation explaining the symbols used.

Light of frequency v incident 1s on a photosensitive surtace. A graph of the square of

the maximum speed of the electrons (VZmaX) vs. v 1s obtained as shown 1n the figure.

Using Einstein’s photoelectric equation, obtain expressions for (1) Planck’s constant
(11) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

Tug —¢
SECTION - D
23, HiHdl Tsieed! 31Eeh T 3T 39k yv=Td 98 it Wt g4 I T8 off | 3= ATk

dier 21 @ oft | 3R T fier 3% Sieet o uE o el | g A St Tsteret i afgai @
RIEHT Tl 3R IR To6 §€1 2 1 2 | 3= o™ i v U= o 1 THS
e |

(a) T gRT vERId gl ot TeTRaT |

(b) 3TN 6T aTel Tae[d —Traeh i TIfehtuTi eh! qUTCE o1 WH TTRIT |

(c) ¥ TIThIuT fohH Toh 3cd— ThU IITd & 7

(d) ETSTT 1 BIEATE o H ITANT Bl aTcl ae[d —TFaeh I oI feh{uTl ohT I8 TTRIT |

Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was

in great pain. Her daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had sutfered a fracture. He advised her
to rest and take the required treatment.

(a) Write two values displayed by Rita.

(b) Mention the range of the wavelength of this electromagnetic radiation.

(c) How 1s this radiation produced ?

(d) Name the electromagnetic radiation used to take the photograph of the bones.
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SECTION - E
24. (a) U Fo 6 HEEEAT W p-n G TS & I A BF 9wl € Aol uithrana
&1 SarET ShIfST | 31a: (i) BT & 9941 (i) Uferent fava <t afeymst fafaw |

(b) Teh UG TFH H p-n T SIS ol UNUY & TET 3R 3Teh! SR <hl
ST <hITWT |

ST

(a) 3 oI ShIThI hi H&T H SARSAT shITWY | ST d ST 8T shi oTFsl T0E hi Gl T

ST A § HIGE ohl STTTTIhAT ol =ATIETA SEU & |

(b) THTRIT o qUTEY WY : (i) a8 auT (ii) HigeTs He a7 (iii) 3T HigeH

aqT

(a) Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (1) depletion

region-and (11) potential barrier.

(b) Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

(a) Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances in communication.

(b) Draw the waveforms of (1) carrier wave, (1) a modulating signal and

(111) amplitude modulated wave.
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25.

S5/2

al foirg 3T q 3R — q A (0, 0, —a) 3R (0, 0, a) Torga3T W fera 2 |
(a) (0,0, z) 3R (x, y, 0) T FRR fogd Tava giehicrd it |

(b) Terell e q{i&quT TG ol X-318 o 3 (5, 0, 0) ° (=7, 0, 0) b & S H
feRdHT T TR AT 2 7

(c) 39 T&Afd | 39 39 IT H AT TG hUl i I AT 1, 3701 &l TogAT
ST BT 9, X-378T o TGS 7 Bleht g 3T ATgIwdeh UL Bl 7

(d) 319 afe I fomg 3Trasit i forelt wehemm el foega & E o 3= fufoai o wan
ST, A1 39 3TTAST Heh bl $8eh ITEATIT GdaH o a=aTd H TRfas el <=1 ghit 7

JAeh Teh{UT H 379 3T hl I8 ShiTT |

JRACT

C, YT = TehEll |G i fawd V, deh Si™ich C, UTRAT s 371 G413 i fova=1 V,
ek JTTARTA TohaT T—IT 8 | 319 39 GYTIGE 39h! 3U-T=379-1 3TavH it & fornfsd s
32 Ush— gt | FHICR § |1l fohall 77T & | 37 ShifeTe |

(a) Uh-GER H BN T H Yd 39 GHI HUTIGI H Hixid oA Hl

(b) T QT BTG o TUTAR IS § Al et Sl
(c) THTR TANHH Hfad Ho IHoll R TS L 8 Gd T8 FoT Gfad el o g

3L <hl ST hiToIU |

Two point charges q and —q are located at points (0, 0, —a) and (0, 0, a) respectively.
(a) Find the electrostatic potential at (0, 0, z) and (x, y, 0)

(b) How much work 1s done in moving a small test charge from the point (5, 0, 0) to

(—7, 0, 0) along the x-axis ?

(c) How would your answer change 1f the path of the test charge between the same
points 1s not along the x-axis but along any other random path ?

14 C/1
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(d) If the above point charges are now placed 1n the same positions 1n a uniform

external electric field E what would be the potential energy of the charge

system 1n 1ts orientation of unstable equilibrium ?

Justity your answer 1n each case.

OR

A capacitor of capacitance C, 1s charged to a potential V, while another capacitor of
capacitance C, 1s charged to a potential difterence V,. The capacitors are now

disconnected from their respective charging batteries and connected 1n parallel to each

other.
(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored in the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination 1n

comparison to the total energy betfore they are connected.

26. (a) IAIFHI A-C Hd bl Tl & Gl U Tirera q&5m Griedr Sfderd sl fo=mer gurH
% ToTT U1 WU |

(b) Th AC TG Ss fhdl RC HUfl TNTY T el TG GiaU |
(c) ST TohEl Fferd X o T8l 9 220 V IATad] dicedl ITIIe bl ATl & dl 388 0.25A

wmﬁﬁﬁ%,ﬁwﬁwaﬁmﬁ%%m%ﬁ% | ST gl

leedl ohl TehEl 3T Flerd Y o T8 W ST T3l ST &, O THH G Jelied
gl & Ui 379 I8 AT aleedl ol &l hell H 2idl & |

(i) I X 3R Y o 91 TTRaT |

(i) 39 TATd 4 9Oy 4 JaTlad 9T Iehicid hioC S8 €[ aleedl ol X auT Y @

ST TS 9 ST (b1 1T 8 |

RN
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S5/2

(a) TohHl TFHHIHEL o1 HRIGRI Hg [MRgy |
(b) TohHl STAHIHT <hi G&IAT ehi IIHTST fIRIT |
(c) Tohral Gl hTehl ol IccT@ hITTT S feh &l AR ohl C&TdT hH i ¢d & |

(d) Ffe g Ifaiy 440 Q7, d 220 V &l 22 V | giEidd i a1t 90% G&Idl o
IR TABIET hl T HUeSe! H YaTiad YR THehITd shif |

(a) Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.
(b) Draw the phasor diagram for a series RC circuit connected to an ac source.

(c) An alternating voltage of 220 V 1s applied across a device X, a current of 0.25 A

flows, which lag behind the applied voltage in phase by g radian. If the same

voltage 1s applied across another device Y, the same current flows but now it 1s

in phase with the applied voltage.
(1)  Name the devices X and Y.

(1) Calculate the current flowing in the circuit when the same wvoltage 1s

applied across the series combination of X and Y.

OR
(a) State the principle of working of a transtormer.
(b) Define efficiency of a transformer.
(c) State any two factors that reduce the efficiency of a transformer.

(d) Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220 V to 22 V, 1f the output resistance 1s 440 Q.
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