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

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.

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.

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

(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

it o
(312)
Time : 3 Hours] [Maximum Marks : 80
qug ;3 gue [qutie : 80

Note: 1)  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: i) =t v orfem €
il) SR 99 & WA 37 U T E |
iii) v i 18 10 § wedes # =w fwed - (A), (B), (C) air (D) foa m €, il wes @i 2 | =i
forercat # @l S GFA 3R TR STR-YfEreRt H W9 shHTeh o A forfad | agdehedies wut & ol
sifarfen T T fen st |

1. The momentum of a photon of frequency Vis [1]
(A) hve
(B) hv/c
(C) hei
(D) cvh
v ST 5 B A S -
(A) hve
(B) hv/c
(C) hei

(D) ¢ Vvh
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2. The phenomenon responsible for the blue colour of the sky is . [1]
(A) Diffraction
(B) Dispersion
(C) Absorption
(D) Scattering
JATERIIT o et 1 o foTe STert uige ¢ -
(A) forra
(B) awitagmur
(C) oTaimuT
(D) wehivHA

3. 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

p-TehR SteTeITeTeh UTH 2t 2 Wi g srufufsa wa g Raforera o g awa sime |woft & -
(A) T &R

(B) g2l wge =

(C) = T

(D) weH THg &
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4.

The idea of nuclear model of atom was proposed by

(A) John Dalton
(B) Lord Rutherford

(C) Niels Bohr

(D) Linus Pauling

ATTRIS URHTY] Sht HheIHT S i TS &t —
(A) g Sree g

(B) wiE ERE G

(C) icw s gr

(D) T U ferT g

The number of neutrons in the nucleus of

A) 13
(B) 27
(C) 40
(D) 14

f; Al% it & =i 1 e

(A) 13
(B) 27
(C) 40
(D) 14
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6. Inan-p-ntransistor 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

WIS Ieesi T | gt foREl n-p-n ZINReX | SR 9 [, = .00 1 mA 2 |uresh
g/ [ = 1mA 2, $9eh! 81 Sfsd gl —

(A) 1000
(B) 1000 & ==
(C) 1000 & % afw 100 d = 78

(D) 1007 it u

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

A
the symbol ;jo—o Y - [1]
B

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

© yv=A D) V-A+B

et it 1 it el h g 8 9 Hehd i O———Y & Wi =Is=ieh
& ugem i | 5

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

© yv=A D) V-A+B

6/OSS/1-312-B]  G-610 5 WNNINNNUIWIAN (S



8.

10.

4 14 17
The particle 'X emitted in the nuclear reaction: , He+ , N ——> _ O+Xx,is-[1]

2 7 8
(A) electron (B) photon
(C) proton (D) neutron
mﬁzﬁaa&ﬁw; He + 174N —> 1870+xﬁ3?\q1%hm%:
(A) Forg (B) @i
(C) s (D) =gH

The junction diode whose I-V characteristics lie in the fourth quadrant of the coor-

dinate axis is [1]
(A) Zener diode (B) Light Emitting diode

(C) Photo diode (D) Solar cell
Frafctiaa # @ fore |fd e & [-V sttteemon e s1ell & agel FaTge H g ¢ ?

(A) SREEE (B) SeRIIT StESTeh SIS

(C) wIRIsEE (D) TR AA

The relation between phase difference (¢) and path (A) is given by [1]
(A) co=27ﬂA (B) A=27”<o

(C) p=27A D) A=27¢

FHAT-3T=R () TS AR (A) & el Tae e hid el T § —

2 2

=—A A=—
(A) ¢=7 (B) 4
(C) p=27A D) A=274¢
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11.

12.

13.

14.

15.

16.

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 Sms?2. (Take g = 10ms2) [2]

50 kg WR %t Ueh wiger ferelt fotore § WR wTdes goi TR @E g8 @ | WR HTde gott g fente fohy
MU {iFAT % HR o UReheT ittt STa fole S5ms 2 o ©RuT 8 FW h 3R T1fd s @ 2 |
(g =10ms2&ifm)

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

AT e+ U TRt s1eiameten Sl STeTehdl [l TR THTTerd 21 AT @ 7 SHRea <hifSTu |

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

o= 3 Totam | 9 i w AiftehiE iR Soame sl il § S i <hi 1o 3
AR 2, SR T2 ?

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

A fgya emet i uftemn forRan | s5em S 1. A Samsu |

Write any two applications of photo cell. [2]
TRIE! U o <hig al SR foifa |
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]

1Y | L % o1 ok foTu e ot 3 feilRae | et = 36 9 | o WeneH SRate foha ?
G gt oft ferRer | ot o s feru 7w wHekat o ffgared samu |
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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 T GG i TR Tl o a1 V Sl oh [Weic deh ST foham T/ ¢ |
ARG TG ok V o 7T 1 FEOR T g8 3Heht wiet < st <ht g8t 31 T ot TR 39 Jet
il foR® TehR URatad gt 2

Which of the following has more excess of pressure-An air bubble in water of
radius 1cm, surface tension of water being 727 10 Nm™' or a soap bubble in air
of radius 4cm, surface tension of soap solution being 25%10~ Nm™. [2]

Frafctiaa ® & fora sifafter g o1 aRETT 3118 8 : STet ® & 1 em Freen & goge 8 siel s
1 g3 qE 727% 107 Nm™! @ steran 4cm Frean o AR & =i & g | o° gogel | @l
A & oA 1 IS 25x107° Nm ' 2 |

19. The emf of a cell is 5.0V. When it is connected across a resistor of 4.5 Q, the

potential drop across the resistor is found to be 3.0V. Calculate the internal resis-
tance of the cell. [2]

ferelt @et @1 emf 5.0 diee 8 | 9191 30 4.5 31gW & Uiaieeh o Rl o sfie et 9 @ 9t 39 W
frva uta 3.0V aren St @ | e o 3T Tl st Uiehetd ShifeTu |

20. 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 TUTGEE 1 THAUT SRITT 2T < TR H Tk R € 0.15mm W &+t Tt =
TERITTA el 8 | Uai 38 1.0m Rt g8 WR @ ¢ | U W W Tt i Tohet of amaet s1die
foFst < st 1 g8 T hIRTT |

OR/3Yat
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21.

22.

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.

T % AR it ) vaem fafa ® @ aft vk v wiw 6 uedt | 39 R g fomn v R
T T T TR R ATl haet 50% T@ e ot ot tet 1 sifereran ok =<gmaw diemn
HTUTA 1 UNEheH I |

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

1) 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 3T Uk fRR A Al (31) A O (9) ek & STRITUA ek Tid UM @R
Hhd 2?7 U I % GHA | ek T |

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

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?

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 SRt afteraut ermat o fou sester fetfan 3Tk seh weman @ fFfelaa 6
SRS hHITTT :

i)  Torew i e uReTUT e W foRe weRR fsit et 27
i) oA i <reTE fUen o w R geEr R et 2

iii) FRII-ha IR fFeie—hia # ¥ fgwn & foTu foete wiw ok &1 & ToTe sh1sA e &l
ST I & T g P
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23. The transverse oscillation of a string, clamped at both ends is given by: [4]

2
y = 0.06 sin (? Xj cos (120 «t), where X and y are in cm and t is in second. The

length of the string is 1.5 m and its mass is 3.0 x 10 kg.

1) Is the wave on the string travelling wave or stationary wave? Give reason for
your answer.

i)  Determine the tension in the string.

2
Al fll | W f TE TR S h FATRA gt ot foremam y = 0.06 sin (?”Xj cos

(120 wt) grr Frefoa foran STan 8, STET X Td y cm 0 € iR t Ashg U 2 | St A otvas 1.5m 2 3R
TRt gegmH 3.0 X 102 kg 3 |

) =1 R qE W T @ A ST a7 31U ST % auei | aeks ST |
i) S % aTa I R |

24. Two capillary tubes having diameters 3.0 mm and 6.0 mm are joined together to
form a u-tube open at both ends. If water is contained in the u-tube, find the level
difference in the two limbs of the tube due to capillarity. [4]

(Given : Surface Tension of water = 7.3 x 10 Nm™' angle of contact = 0, density of
water = 10° Kgm™ and g = 9.8ms™)

3 hITYTeRT Afctement @it ek =@ 3.0 mm & 6.0 mm 2, TER SiE 9 gH1 B W el Th
u-3TR <t Afeten Ffta i 7 2 | afg 3| Afeten § It faemm g At u- A B yened |
IV % HRUT AT T TR H R A IR T |

(fez wren: et o e @ = 7.3 x 102 Nm! ©ueh 1 it = 0, it 1 oFed = 10° Kgm™ 3R
g =9.8ms™)

25. 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 Geiag Hidl | TR qTeud g ? Tehlvl Sl Sfcieul ef¥id & o fore goeg didl @
SIS A Fielt g ? ek ST | TehTeT o SAeRuT Shi Ueh 3STEHUT SINTU |
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26. Explain how an intrinsic semiconductor can be converted into a (i) n-type semicon-
ductor and (i1) p-type semiconductor. Give one example of each and their energy
band diagrams. [4]

=R RISt {3 Ues A S1eiaTeteR U (i) n - TR o 1EeteR |, U (ii) p - ThR &
JAeieITeTeh ¥ fore UehR uftafda foran ST Eeha @ | Teiieh ht Ush—Ueh 32101 37 3k ol a8
@ TN |

27. 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. (# = N g=10ms™) [6]

m = 0.2 kg ZETHM &1 hig o1 30° W ek 3R 0.5m 3g o fohelt TRt T act i delt
VAW 5 ms ! o TRIHH 3 | T AT g | 0T T A THAA o HII DR W Tgeran g al
1

3Eh! =Te foRat 2R, e ifsre | (ﬂ=$,9 =10ms )

OR/3rar

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 S5 1 Teh i 7ok auut g afast o9 W T ¢ | 98 U S @ 92t § T
T =0T g et oh o & T[T ST § 37K 360k g R W m, = Skg 5@ &1 U gaq
fis o1 2 | s m, =1 =&t i W (i) fust o w@ron, @9 (i) S8 9 aAra o 9 aReRierd
i)

g =9.8 N/kg =ifstu |

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

U ITEXUT <ht Tt § foret fFerm o S ifoehia Aot o s1el it = feefsm |
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29. 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 3T=R Tee iR |
b) m, FEEH H u, AT M g U form H W m, geEmE o o geR fug & w

YUIA: TR HZE Tl ¢ | SIS foh o1 Sht 3ifcrw it STl Ul WRIHR iRt Sstt <l
FIAE (m,/m, + m) % |

30. A series combination of a resistor of 20 ohm, an inductor of 0.16 H and a capacitor
of 30 uF is Calculate connected across an ac source, e=250 sin 400t volt [6]

a) 1) Impedance of the circuit and i1) rms value of current

b) Write expression for the instantaneous current in the circuit.

20 31rgw gfaie o1 Ueh iekieres, 0.16H SRt st U Ui qen 30 uF enfian 1 vk genis
SufishH | ek ac G e = 250 sin 400t (ee) & T L M0 E |

a) 1)  ufow Fiufcenen aun ii) gl # Tarza g= gt foga am o at mege e i
T feRfsTo

b) ufimwer A yenfEa 2R arel arcafvTe o o foe saeie foRau |

SISIS
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