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General Instructions :

1. 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 in 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 is in English/Hindi medium only. However, if 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 Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  Ifyou 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.
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PHYSICS

wifaer fosm
(312)

Time : 3 Hours] [Maximum Marks : 80
g ;3 uue] [qutie : 80

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

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

fdw: 1) @i e arfEm €
il) o 99 & WA 37 T T E |
iii) v i 18 10 § wees # =w fowew - (A), (B), (C) afr (D) o m €, il ves @i 2 | =i
forercat 7 @ vt MR 3R ol ST-yferer H won shuies o w foftad | agdenedies wot & o
srfafen awa = fomn 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
AR URHTY] ht HeheaT Tega <hi 713 ot —
(A) g Eee gr
(B) IS RIS gRI
(C) Hrew s gra
(D) e T fer R

GOSS/31-8) o Rl Ly o AR (o
9899436384, 9654279279



2.

A p-type semiconductor is 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

-SSR SIS UTH BT 8 W&l g STUTHIS ohid ¢ fHifoTeh H Shig avd 3TTax |RUTt o —
(A) T &

(B) g2l wge =

(C) = T

(D) ueen g &t

The phenomenon responsible for the blue colour of the sky is . [1]
(A) Diffraction

(B) Dispersion

(C) Absorption

(D) Scattering

TR o et 1 o foTe STert uige ¢ -

(A) ford

(B) awifargraur

(C) oTaimuT

(D) wehivHA
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4.
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The momentum of a photon of frequency vis
(A) hve

(B) hvic

(C) hev

(D) cvh

V 3T % IS ot TeRT 3l & —

(A) hvec

(B) hvic

(C) hev

(D) c¢V/h

238

The number of neutrons in the atom of U are

92
(A) 92
(B) 238
(C) 146
(D) 330
) Uy g e -
(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 is [1]

(A) Zenerdiode

(B) Light Emitting diode
(C) Photo diode

(D) Solarcell

fFraforfaa # @ form wiftr grie & 1-V srftreremn et sielt gl sarge @@ g2
(A) SREEE

(B) SehI9T ScHASTeh SIS

(C) wRITHEE

(D) |WeRaAA

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

(C) p=27A
(D) A=272¢
FHAT—-3T=R () TS L3R (A) o o T o hid A6l T ¢ —

27
=—A
(A ¢ X

2
(B) A=y

(C) p=272A

D) A=274¢
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8. The particle ‘X’ emitted in the nuclear reaction [1]

27 4 30 .
Al+ He—— Si+X, ig
3 2 14

(A) electron
(B) proton
(C) neutron

(D) photon
27 4 30 . .
aatifeRan (3 Al He—, Si+X, U Safia o X’ 8
(A) goierH
(B) WieA

(C) =g
(D) iR

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

A
the symbol B::DQ—OY - [1]

(A) Y=A-B B) Y=A+B
© v=A D) V-A+B
A
1 & T et srostenl B Gl H @ Hohd B®O—OY % T SHoTeh
& ugeE ffu |
(A) Y=A-B B) Y=A+B

© yv=A D) V-A+B
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10.

11.

12.

13.

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

(A) 1000

(B) more than 1000

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

IWARSS s famarme | T ol n-p-n 2T # SNe &/ [, = .00 1 mA a2 SITeeh
g/ [ = 1mA 2, $Heh! &1 SAfedt gt —

(A) 1000
(B) 1000 @ =%n
(C) 1000 & =w wifer 100 & = =&t

(D) 100 ¥ it =1

Define electric dipole moment. Give its S.I. unit. [2]

Sera fgga smeut S uftumn fofRa | s@em S 1. A samEu |

Write any two applications of photo cell. [2]
TRl TS oh Thig gl ST fIRa |
Write Newton’s formula for velocity of sound in air. What did laplace suggest to

correct the formula. Write the corrected formula and specifyings the meanings of
the symbols used. [2]

Y | A o o1 ok foTu e ot 3 fetlRae | et = 36 3 | o SeneH SRtte foha ?
Tyt gt oft ferRerg | ot o s feru 7w Hekat o ffgared samu |
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14.

15.

16.

17.

18.

A parallel plate capacitor is 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 is doubled keeping the value of V same. [2]

Teh THITR T2 T i THR! Tl & s V diedl oh [Weicr deh AT foran = g |
ARG TG ok V o 7T 1 FEOR T g8 3Heht wiet < st <ht g8t 31 T ot TR 39 Jet
Fitl ferl TeRR afafda grft ?

Out of fission and fusion which is more efficient a nuclear reaction to convert mass
into energy and why? [2]

o= 3R getEa | | i 9 iR sffsRn Soamm st STl § ST i <hl 31k 2
AR 2, SR e 2 ?

How is the conductivity of a semiconductor affected with the increase in its tem-
perature? Explain. [2]

Y e | forHt 31ei=TeTeR <hl TTeTehdl SR8 TehR THTTErd 21 ST 2 ? SIREAT hifs |

A woman weighing 50 kg is standing on a weighing machine in a lift. Calculate her
weight recorded by the weighing machine when the lift is moving upwards with an
acceleration of 5Sms?2. (Take g = 10ms2) [2]

50 kg WR % Uek Wige ferelt foTtre § WR WTdeh gei TR TS g8 € | WR 6ides gott gr Rente oy
MU AfZEAT & WR S Uehet™ hIfTE wid feTde Sms2 o 0T A S <kl 3R fd o @ 2 |
(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]

31 e i gieAl NHH | Teish o1 ISR 8ha 10 cm? g 40 kg S599H & IRR
O T R STTETR TS ST 2 | ke 2Rl gleeal gt seivd foht ST et Site et <t STehet
<hifeTE |
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19.

20.

21.

22.

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

Teh 3FHe AT W 220V, 660W 3ifeha 2 | ufterfera hifsT : (1) 3@ smres sraa # vantia
B el ST, T (i) Sk ag o foRiY |

What is 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]

TeRTIT o Geisg Hidl | TR qTeud g ? Tehlvl Sl Sfcieul Yef¥id & o fore geeg didl @
AT 1 gielt g ? ek STiam B TehToT o SAfdeRiuT <l Ush ITE0T SIRTU |

Explain how an intrinsic semiconductor can be converted into a (1) n-type semicon-
ductor and (i1) p-type semiconductor. Give one example of each and their energy
band diagrams. [4]

R hifsT {36 Ues A S1eiTeten whl Ueh (i) n - TR o 1EeteR |, U (ii) p - ThR &
JAeiITeteh ¥ fore UehR uftafda foran T Eehan @ | Teiieh hi Ush—Ueh 32101 3T 3k Sotl a8
@ TN |

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]

0) U IR Aeil o U TR UR U ST ETEH ol Jorgett 3R goR R TR Ush Biet |1gq &l
FAGEA foerTH 2 | 379  ThiA—81 TAGA goR | a1 UgUT Shieh TR | TG | T i
Bm?

i) UR <R TEA BB Sk g1 T Uk A T W A TR Uk T g T S A 8
HHATET |
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23. Derive the expression for the particle displacement of a plane progressive harmonic

wave. Prove that particle velocity is a head of particle displacement in phase by % [4]
Tk THAA T ST a8 o hUT—oRT o foru srewres =g it | fag fefome fom wmor am
foreenu= & wen ® %aﬁm M BAME |

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?
i) How does the width of spectrum depend on the angle of prism?

i) Out of crown glass and flint glass, flint glass is preferred for a prism and
crown glass for a lens. Why?

foreht frsw o uered <Rt afterqut ermat o foru sester fetfan 3Tk seh weman @ fFfelRaa 6
SRS hHITTT :

i) oA FI<ier uRemuT grar W R geEr FeR e 22

i) Toerew <ht <reTg i o R fohm TR R et 27

i) sAE-ha 3R feeie—aia | A firsn & fotu foeie e 3R &3 & o1 e =rer &t
AN TN A AN E ?

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

i1) Explain why an electric field is able to change the kinetic energy of a charged
particle moving in it however a magnetic field does not bring a change in
the kinetic energy of a charged particle moving.

[4]
i) o 3N Uk fRR sav A (31) A O (9) YrEehia 8 STRITUA ek Tifd UM o
Hehd 2?7 U I & THAA | ek ST |

i) —=amEE R o T A &= e i Sire R i S 9 uRes o 3T @
SaIfeh TVEhIT 81 SEH T TSN <hl o Sl W TN el el dTel ?
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26.

27.

28.

Monochromatic light of wavelength A =450 nm illuminates the two slits of young’s
experiment having separation 0.15mm. The screen is 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 TUIGEH 1 THAUT TRITT 2T < TR § Tk g € 0.15mm W &+t Tt =
TERITTA el 8 | e 38 1.0m Rt g WR @ ¢ | Ue W W Tt i Tohet ofR aaelt s1dtw
foFst < st 1 g8 T hIRTT |

OR/31@n

If one of the two identical slits in young’s double slit experiment is covered with a
glass plate so that the intensity of light passing through it is reduced to 50%.
Calculate the ratio of maximum to minimum intensity in interference fringes.

I o TERT <ht & HAEW TARET | ® Tl Ush i Ush hid i Ueet | 39 TR & (o7 W foh
T TS T ThTIT <hl THistal shaet 50% T@ TS at foet Uet § sifersran 3iR =aaw e
31U <A1 UReheta it |

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

U ISR <hl TgrEal A Tt e o s nifoehra wqer o a1ed i smen feRf |

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, initially at rest. Show that the ratio of
final k.e and initial k.e. of the system is m /m, + m.. [6]

a) UI IR Hee 3R YUT SIS HEee W TR TR iR |

b) m, FEEH H u, AT A M g U form H W m, geEmE ok o geR fus & w
YUT: STICATE] TEE ThidT & | GUNST foh ot <ht Sifcr™t Tferst St Ual SRR TTferst St Bt
FqUE (m,/m, +m) 2 |
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29.

30.

An ac voltage e = ¢ sin cot is 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 (ii) 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]

Ueh UG L, Ueh Qe C 2 Ueh Ufaigreh R <6 S0fishn T3 o &1 & =<1 Uk ac Sieedt
e = ¢, sin cot TRt § | HeT—3RE sRe aen (i) uRuer i sfdene, qen (i) aRee ¥ vafza
B et SIRT A 6 RN Sieedl o S shell—3i= ST URehet hifeTe | aRu 3 31FHATE H
1 qer SFATE S feafa ® uftuer S fesnen s ik |

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

m = 0.2 kg ZEIHM 1 hig 0T 30° W Feh 3R 0.5m 3 o et TR T act Tl aeit
| 3E W 5 s TRIHEH 371 | T Tl 8 | 01 G T THAA oh HU4) OR W ugadi g al

THh! T feha1 gRTY, T <hITSTU | (ﬂ=%,g =10ms™)

OR/31@n

A body of mass m = 10 kg is 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. (i) the acceleration of the bodies and (ii) the
tension in the string when m, is let free. Take g = 9.8 N/kg.

m, = 10 kg 559 %1 T Tig v wivn ford ftw i wwen 3 | g ww S A gur g fm
T TNUT Fordie frtett o o | R0 T @ 3R 36eh g R W m, = Skg 55w w1 T gEN
fis qe1 % | is m, 1 W= Bt W (i) Tt ot @ron, @ (ii) Sl § o o 7 aiteier
i

g =9.8 N/kg =iifstu |

SISIS
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