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General Instructions :

Ls Candidate must write his/her Roll Number on the first page of the Question Paper.

2.  Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are 1n sequential order.

3.  Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.

4.  Write your Question Paper Code No. 60 / OSS /1, Set - A on the Answer-Book.

5. (a) The Question Paper 1s in English/Hindi medium only. However, 1f you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindha.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility

for any errors/mistakes in understanding the questions will be yours only.

AT AW :
1.  odgnefi 9va-u= & Uget U8 W U1 SR J1avd fora|
2.  FHOE UE-UA H A A ok TIA-UH o Fet YSI1 qLT T Rl a1 &1 T g ot 72 U8 & qa8 W T 21 39 9
i AT i L T Toh T Shikeh &4 H &
3. IW-Yiiehl H UgaH-Tog M YA G AT o HATdNTh thel HI TIshAT Toi@H U3 adietiell shi ST St S|
4. o TR-gfEe @ vA-uE S e g 60 / 0SS /1, 92 - A frd)
5. (F) UH-UA HdaA gt/ 30 qieAA | 2| i WY, Ife 31mg =g af =il 3 g fShel Ueh Wi H S7R < Hehd @
HYHI, TEhd 3R el
FUIT SW-Y&rent | €0 70 aied | for Tk 3 fer e ® St fora @ €
(@) e 31 &6 va oSt & fditer foret 3= 9T 1 3w forad g at 997 il 90eE W gH areil Jieat /Tafadi
SRt e staeht gri)|

60/0SS/1-312A] G610 1 [NNUNKIININ  {Cont....

®
gcollegedunlaa
India’s largest Student Review Platform

S—




PHYSICS

Hifaers famm
(312)

Time : 3 Hours] [Maximum Marks : 80
o9y ; 3 gue ] [quties : 80

Note : 1)  All questions are compulsory.
i) Marks allotted are indicated against each question.

m) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D) out of
which one 1s most appropriate. Choose the correct answer among the four alternative and write
it 1in your answer-book against the number of the question. No separate time 1s allotted for
attempting multiple choice questions.

fdw: 1)  wof uvm sifam €
i) Y U9 o |THA 37 g9 T E |
iii) wvaseaes 19 10 ® v @ =R fawea - (A), (B), (C) v (D) fea @ &, i v @@t 2 | 9w
ol H ® 9@ SWgHA 3R U IT-YRerent H U9 SHATE o AT foTRaa | Sgaehediss Tt o ford
SHfeifeh THS @l o S |

1. The idea of nuclear model of atom was proposed by [1]
(A) John Dalton
(B) Lord Rutherford
(C) Niels Bohr
(D) Linus Pauling

TR TRHTY] Rl Fehed-T SR <ht 713 2t —
(A) A BTeed gr

(B) IS EIHIE gA

(C) iew gt g

(D) T UTSferT gRI
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2. A p-type semiconductor 1s obtained when we dope pure silicon impurity with some
atoms of the element of the [1]

(A) 3" group of periodic table
(B) 4™ group of periodic table
(C) 5™ group of periodic table
(D) 6™ group of periodic table
p-TehR SAELATeAS: UTH g1 g Td gH STUTHISIA Shid g (AioTehd W hig dvd 3TTax |RUT o —

(A) T THE A
(B) =Y |wg
(C) du=m |

(D) usZH @HE &

3. The phenomenon responsible for the blue colour of the sky 1s . [1]

(A) Diffraction
(B) Dispersion

(C) Absorption

(D) Scattering

AR o et 1 o foTu ST uftere @ -
(A) faada

(B) =vifasmun

(C) e

(D) wehmE
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4. The momentum of a photon of frequency v 1s [1]

(A) hve
(B) hvlc
(C) hclv
(D) ¢ vh
\ ST 3 I E A -
(A) hvc
(B) hvlc
(C) hchv
(D) cvh

238

5. The number of neutrons in the atom of 97 U are [1]

(A) 92

(B) 238
(C) 146

(D) 330

238 b pu
o, U IRETY] § FEiHI Rl T -

(A) 92

(B) 238
(C) 146

(D) 330
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6. The junction diode whose I-V characteristics lie in the fourth quadrant of the coor-
dinate axis 1s [1]

(A) Zener diode

(B) Light Emitting diode
(C) Photo diode

(D) Solar cell

fFrferitga o @ form @ftr eie 3 -V atftrereron fceren s1ell & sqd Farge A g 82
(A) SREEE

(B) YhI9 IcHSIoh SIS

(C) wASEE

(D) WIeREA

7. The relation between phase difference (¢) and path (A) 1s given by [1]

2
(A) ¢=TE&

515

B) A=To
(C) p=271A

(D) A=2741¢

FHAT-3TW () T GA—-3A=R (A) o =rel Tael S i dTeA1 G ¢ —

2
(A) ¢=%A

27

B) A=T0
(C) p=274A

(D) A=271¢
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8.

The particle ‘x” emitted 1n the nuclear reaction [1]

27 = 30 .
Al+ He >  S1+x, 1S
13 2 14 —r—

(A) electron

(B) proton

(C) neutron

(D) photon

27 4 30 ..
TR | AL+ He— Si+ X, H IeANId 0T ‘X 3

2 14
(A) oM

From the Boolean expressions listed below, 1identify the one which corresponds to

Ao
the symbol " DO oY - [1]

(A) Y=A-B (B) Y=A+B

(©) Y=A D) Y-ATB

Ao
==t St T2 gieTaa SrssTeh! <l gt H A Hehd il DC ° Y o HITd o
< gg=E hifu |

(A) Y=A-B B) Y=A+B

©) Y=A D) vy=A+B
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10.

In a n-p-n transistor in common emitter configuration, the base current I, =.001mA
and collector current I = 1mA. The current gain will be [1]

(A) 1000

(B) more than 1000

(C) less than 1000 but not less than 100
(D) lessthan 100

IS Isi forame | TgiTa foRelt n-p-n 2T § STER 91/ [, = .00 1 mA a1 93geh
gR1 | = ImA 2, $Eeh! I Afed gt —

(A) 1000
(B) 1000 & |

(C) 1000 | = wifera 100 & =0 T8

(D) 100 @ it =1

11. Define electric dipole moment. Give its S.1. unit. [2]
e fgya smgut St uftsmn foaRau | z@ent S 1. arses SR |

12. Write any two applications of photo cell. [2]
It U oh hig gl SATIINT AR |

13. Write Newton’s formula for velocity of sound 1n air. What did laplace suggest to
correct the formula. Write the corrected formula and specifyings the meanings of
the symbols used. [2]
A | & & o o ToTt =ea o g3 feTiRae | Areetra 3 58 3 | 1 WyneA Setierd foRa ?
Fonfem gt oft foiam | g1 o vz foru 1o wekdi o ffganed samEu |
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14.

15.

16.

17.

18.

A parallel plate capacitor 1s charged to a potential difference V between its plates.
Explain how will the energy stored in the capacitor change when the separation
between its plates 1s doubled keeping the value of V same. [2]

Ueh THIR Te WA hi SHehl Wiel o g V dieedl o AR qeh ST fohat T ¢ |
ST it fofh V & 7 o FRR Tard gU 39eh! el & i 3l gt 1 1 ot IR 38 Jaia
ol (ohd ThR UfREfdd grit ?

Out of f1ssion and fusion which 1s more efticient a nuclear reaction to convert mass
into energy and why? [2]

foEea 3R G | O i E AR 314 Tshat SoaH ohl Fell H TUTdd i <hl TR 387
AR, AR TR ?

How 1s the conductivity of a semiconductor affected with the increase 1n its tem-
perature? Explain. [2]

aTa 93+ | TRt 31ei=ITeTeh <hl TTeTehdT fohe TehR STHTTed 21 STTa g ? SRS <hifeTu |

A woman weighing 50 kg 1s standing on a weighing machine 1n a lift. Calculate her
weight recorded by the weighing machine when the lift 1s moving upwards with an
acceleration of Sms=2. (Take g = 10ms—) [2]

50 kg R <t Uk Afg forelt foToe H WR A19eh Joil @S 85 ¢ | WR H19eh ot R Revs fore
M0 AT o WR S UNhoT hINTU T fTwe 5/ms2 oh 0T 8 FHW Hl 3R T = @ |

(g = 10ms 2w )

The two thigh bones each of cross sectional area 10 cm? support the upper part of
human body of mass 40 kg. Estimate the average pressure sustained by the thigh

bones. [2]

gl hog ol grSSdl WHH | Teieh ol SIEAHIE &Fhe 10 cm? g 40 kg oW o IR 6
FOT W i SR Y HEdl ¢ | Fheg hl gesal g1 Ig19d fehU S aTet 3{1Hd gTal ah JTeheH
<hITTT |
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19.

20.

21.

A heating element 1s marked 220V, 660W. Calculate the (1) Current flowing through
the element and (1) Resistance of the filament. [2]

Ueh 35k Taad W 220V, 660W 3iferd & | afterfera U : (i) 30 35k s1aaa | vanted
g ATl &R, TAT (i1) STk g o1 TS |

What 1s meant by coherent sources of light? Why are coherent sources required to
show interference of light? Give one example of interference of light from daily

life? [4]

TeRTYT oh GHag Tl | T aTead g ? TehT9T Shl STl TEI9Td i oh 18 GHag Hdl <hl
JTTATIRAT AN Bt @ ? Sk Sa © TeRTIN o SHTIHIUT hl Uk 3210 SifaTU |

Explain how an intrinsic semiconductor can be converted into a (1) n-type semicon-
ductor and (11) p-type semiconductor. Give one example of each and their energy
band diagrams. (4]

ST hilTU Teh Ueh ST 3T8=ITeTeh hl Ueh (1) n - YRR o 31=eieh W, T (ii) p - TR <6
JAUTAS H Teht TehR URATAd Tehal ST Tehdl g | Tedieh ohl Ueh—Ueh 3GTgUT 3T 3¢k il a8
3G A0 |

22. 1) A capillary tube has a large soap bubble formed at its one end and a small one
at the other. Which of the two will grow at the expense of the other and why?
1) Explain why do a large number of droplets of mercury coalesce together to
form a large drop when brought in contact.
[4]
i) Uk SHITITHT Tell oh Ueh TR O Uk 9181 HTgH ol At 3R g fo Wt Ush Biet |igq &
FATAT [T 2 | 370 8 AT JATeA gH § A1 UFUT ek SRR | T | Ut /Al
gwm?
il) U h T BISI—BIE! A g Tl Tk W o W F frcTe Th TE Jg T a1 ol & 7
EHEATST |
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23. Derive the expression for the particle displacement of a plane progressive harmonic

wave. Prove that particle velocity 1s a head of particle displacement in phase by %[4]
Uk THAS W ST a7 ok hUT—aT < foTu srsster =geaa hift | fag femfore ok wvor am
A A e | %a?rm M AT |

24. Write expression for dispersive power of the material of a prism and hence explain
the following: [4]

1) How does the width of the spectrum depend on dispersive power?
1) How does the width of spectrum depend on the angle of prism?

m) Out of crown glass and flint glass, flint glass 1s preferred for a prism and
crown glass for a lens. Why?

forElt Tsw ok U2l ht ufteiur erar < foTu sassten feilau TR 39<h! @eEdan 8 Hefeiad
ST ShITSTU

i)  ToRZH <l EISTE TREYUT erat W fore Tenr fsi &t 32

ii) TIeeH <hl TSTE fUH hivT WX ol TehR FHER et 3 2

iii) SRISA-ohral 3R fete—hra W | firgw & oo foeie @i 3 o & o0 swea s &
ST I S AT E ?

25. 1) Can you move a stationary charge by applying (a) an electric field,
(b) a magnetic field? Give reason for your answer.

11) Explain why an electric field 1s able to change the kinetic energy of a charged
particle moving 1n 1t however a magnetic field does not bring a change 1n
the kinetic energy of a charged particle moving.

[4]

) ST 3TY Ueh TR 3TE9l i (37) e & (T) Yreehid &1 ARITUd Shieh TTid 9eH &
Hehd g ? 3T IR & THAT H Tk S0 |

i) TAREHT ST feh o1 Ueh SIEfd &1F SEH T AT hi i Sl H U o ol
STk FaTehidl &1 $EH TAHT ST Rl TS Fslt H TREAA al ol et ?
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26. Monochromatic light of wavelength A =450 nm illuminates the two slits of young’s
experiment having separation 0.15mm. The screen 1s placed at a distance of 1.0m

from the slits. Find the separation of second bright fringe from the seventh dark
fringe on the screen. [4]

A = 450nm TETQEA T THATT TR T o TAW | Tk g | 0.1 5mm R & Giriat =
SRITITA Sl @ | 91 378 1.0m ot gt T | U W I fgetar S ot 3R aaeli st
TOhst o it <ht g8 T hifeT |

OR/3AYan

[t one of the two 1dentical slits 1n young’s double slit experiment 1s covered with a
glass plate so that the intensity of light passing through it 1s reduced to 50%.
Calculate the ratio of maximum to minimum intensity in interference fringes.

AT ok TR hi Sl TAEH TSRAT H | Ifc Uh hi Ueh i<l ol Ul H 6 TehR Goh [Gd1 AT Tk
S TRA 1A TehT91 <hl el haet 50% @ 8 i foha e | SAierehad 3R =IHaw diedl
YT S UREhHeH <hifaTT |

27. With the help of examples, explain the meaning of thermodynamical equilibrium of a
system. [6]

SUYH ISTEAUN <kl TgrIal © ferwdt Fermar o Som nifaehrar Aqea o 3vel it s feefsto |

28. a) Differentiate between perfectly elastic and perfectly inelastic collisions.

b) A body of mass m moving with a velocity u, undergoes a heat on perfectly
inelastic collision with a body of mass m, 1nitially at rest. Show that the ratio of
final k.e and 1nitial k.e. of the system 1sm /m +m.,. [6]

a) YUl IR T9¢e 3R YUl ST F9ge H =R T hifT |

b) m FEEA H u, A H AaHH T3 fug form | T@ m, goamm o et g U & wm
YUTd: STTCITE HEEE Shidl ¢ | GIIST feh o=t Shl ST TTice Satl Ual TRISEh Tieret Sl ohl
FAE (m,/m, +m) g |
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29. Anac voltage € = ¢, sin cot 18 applied across a series combination of an inductor L,
capacitor C and resistance R. Draw a phasor diagram and obtain expressions for
(1) impedance of the circuit and (11) phase angle between the applied voltage and
the current flowing through the circuit. Find the condition of resonance and the
impedance of the circuit at resonance. [6]

Uk URA L, Uk @enfiiE C |1 Uk UiaRiereh R <k JUTishA TS ok 811 o s Uk ac dieedl
e = ¢,sin cot T g | oM -G T ae (i) ufewer it widamen, a2 (i) aRaer# wentzd
I STl YRT AUT 3HH TR Aieedl o S Tholl -3 Sl TR <hiieTg | TfRuel o TA1S
1A AAT 311G <hl et | uRuer St afdanen 7 ik |

30. A particle of mass m = 0.2 kg has an initial speed of 5 ms' at the bottom of a rough
inclined plane of inclination 30° and vertical height 0.5m. Find the speed of the

1 g
particle as it reaches the top of the inclined plane. (# = 58 10ms™) [6]

m = 0.2 kg SIHH <l g 0T 30° W 3k 3R 0.5m Famg & Tohel TG A At bl del
€3 W 5 ms ' o TRIWeR ST H T AT @ | 0T T A THAA oh HU SR W Ugaal g dl

I .
2! AT fehert grit, FTa hifoTu | (ﬂ=ﬁ?g =10ms ")

OR/3YUan

A body of mass m = 10 kg 1s placed on a smooth horizontal table. It is connected
to a pulley string which passes over a frictionless pulley and carries at the other end
a body m, of mass 5kg. Calculate. (1) the acceleration of the bodies and (i1) the
tension in the string when m, 1s let free. Take g = 9.8 N/kg.

m, = 10 kg SETHH 1 Teh (U< Ueh 96U {98 &fas 7 W@ g | 98 U S 9 a1 ¢ om
ek TNUT Ferdie Tt o St | T[T ST € 3TR 38eh g f W m, = Sk g G589 1 Uk g8
U Fe1 2 | U= m, 1 &=t Bied W (i) U=t =61 @on, aen (i) 2ft # a9 o 7 aiResford
ehiteTg|

g =9.8 N/kg #iu |

SISIS,
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