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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. 64/ OSS / 2-B on the Answer-Book.

5. (@)  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)  If youchoose to write the answer in the language other than Hindi and English, the responsibility for any
errors/ mistakes in understanding the question will be yours only.
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Note :

(@)

(i)
(i)

All questions are compulsory. There is no overall choice, however, alternative choices
are given in some questions. In such questions, you have to attempt only one choice.

Marks allotted are indicated against each question.

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
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple-choice questions.

[t 7% o IS | YOI IRA-T H foened 7@ €, TR oft 9 Tl § ofiafi foshea €1 TH |
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1.  In Rutherford’s scattering experiment, target nucleus was bombarded with : 1

(A)

a-particles (B) B-particles (C) y-rays (D) protons

TSRS o iU A § e A1f9eh W 1 st I st TS .

(A) o (B) - (C)  -fepzol (D) WEH
2. Blue colour of sky is due to phenomena of light : 1
(A) Scattering (B) Dispersion (C) Interference (D) Diffraction

SATRTET hT =redl T YehTsl ki T7e7 IREe o wRu ® :

(A)

YehIvH (B) uRe&mu (C) AfqRTm (D) faad=
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3. A radioactive substance has initial concentration N . After four half lives, the concentration 1
of this substance left be :

N, N,
S ® T
N, No
© 5 ST

T YA Faref i RIEe |rsdl N, § 1 =R 378 37 < IR 39 Wt &l |ral et

N, No
N, No
© (D) &
4.  Change in momentum of a body is : 1
(A) force x displacement (B) mass X velocity
(C) force X time (D) force X velocity
Teh I%] % G | Ifad ¢
(A) o x foawm (B) TEMM x o
(C) 9 x 979 (D) & x o
5.  Area under force-displacement graph is equal to : 1
(A) momentum (B) impulse
(C) workdone (D) acceleration

A TIETIT U & ded &IThel sIeR ® :
(A)  FHeom (B) 3T

(C) T o e (D) R
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6.  The fundamental frequency is an open pipe is 120 Hz, then frequency of third harmonic is : 1

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

T Tl IeY H g g 120 Hz €1 39! g ST ot 3T © ¢

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

7.  The ratio of the fundamental frequencies produced by an open pipe and a closed pipe of the 1
same length is :

(A 1:4 (B) 4:1 < 1:2 (D) 2:1

SER SIS o <1 U13Y, Teh o o THY Tall, §RT 37T ol WRehl ol Tgfaal o1 ST © :

(A) 1:4 (B) 4:1 C 1:2 (D) 2:1

8.  Two conducting spheres of radii r; and r, (r; > r,) are at the same electric potential. The ratio 1
of charges on them is :
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9. A charge particle moving in a magnetic field experiences a force : 1
A) in a direction of magnetic field
B) in the direction opposite to the magnetic field

C) in the direction perpendicular to its velocity only

(
(
(
(D) in the direction perpendicular to both the magnetic field and its velocity
TrIHE & § TAHE Teh TG 07 96 1 AW B T

(A) Trrhia & ot foum |

(B) TR & ot foradia foem #

(C) haet g8t TIfd ol feem < awelerq

(D) Trohia & 9 TIfd SFI o orrarad faem |

10. Which of the following colours suffers maximum deviation ? 1

(A) Orange (B) Green (©) Yellow (D) Blue

=1 o 9 forg 1 1 fa=rer gaifies €2

(A) AT (B) =& (C) drem (D) e

11. Two bodies of mass m; and m, (m, > m,) have equal linear momentum. Whcih of them is 2
moving slower ?

TUM m, I m, (m, > m,) 3% 3 fiE &1 fas g a9m €1 376 § % w fie o afq | afers
€7

12.  Abar falling through the hollow region of a thick cylindrical shell made of copper, experiences 2
a retarding force. What can you conclude about the nature of the bar ? Explain.

TS % I HIE AIHR Wil & WEe &7 I o R g8 9 T T o 1 STHd Ft 81 B
1 Fehfa & fooa ® a1q o frend fertel Terd €2 TR

13. The temperatures T, and T, of heat reservoires in an ideal Carnot engine are 1500 K and 2
500 K respectively. If T, increases by 100°C, find the new efficiency of the engine.

Tk SIeY] 1 ST H IHRET 1 q9HH T, o T, A 1500 K500 K81 4 T99H T, 1 100°C
ST ST Al ET hi S&IdT T BT 2
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14.

15.

16.

The four capacitors C,, C,, C, and C, each of 25 uF, are connected in a circuit as shown in 2
the figure. The DC voltmeter (V) reads 200 V. Find the charge on each capacitor.

IR G C,, C,, C, d C, 25 wF Feh, fohell aftwer # fa@einy Tu S8R wwaif-4d €1 DC dieeHiel
(V) 1 IS 200 V §1 I LIRS T ST 71 o |

©
alr alre
G G
[k Ik
C C
2 — + 4
Mention four characteristics of nuclear force. 2
fehTd Sell o R OIEH 1 Ieei@ hifeIg |
The figure shows the V-I characteristics of a semiconductor diode designed to operate under 2

reverse bias.

3@ H 3ok AT ¥ J=med & fau sifysrfead & std=meaes s/ & (V-1) Ao o
g9 T

Open circuit voltage

\Y

Short circuit current
(a) Identify the semiconductor diode.

b How does the separation of electrons and holes takes place in this semiconductor
P P
diode ?

(a) T YTTCTR SIS I TEA |

(b) TH AR TS H Tt T TRl T JTRIH HY Tl T 2
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17. If the emitter and base of npn transistor have same doping concentration, explain how will 2
the collector and base current be affected ?

IE npn ISR o IHSIh SR SMER SHI § STIHFSR ST Fradl THE & d GI8S o TER Hi
(4RT) HG gefera g ?

18. Explain Huygen’s principle. 2
BT o THgT i ST whifery |
19. Two pistons of a hydraulic press have diameter of 30.0 cm and 2.5 cm. Find the force exerted 2

on the longer piston when 50.0 kg. wt. is placed on smaller piston.

TEifersh U9 % 1 fesl &1 9 30.0 cm & 2.5 cm ® 1 9fg 12 fed W 50.0 kg, wt. @1 € @
¢ fes W ™ arel 9 91 4 |

OR/ 319raT

A capillary tube of inner radius 0.5 mm is dipped vertically in liquid of specific gravity 8.0,
surface tension 545 dyne cm ~ ! and angle of contact is 120°. Find the elevation or depression
of liquid in the tube.

0.5 mm 3Tk T3 T ek SHfvret Teft, 8.0 fafere Toa & 5o § oo gaE T g1 afe g3 &
TS T 545 dyne cm ~ 1 3R T R0 120° B @ S AT T ISR FoAt H foRa S 3 A A
firam?

20. Explain the meaning of the isothermal and adiabatic processes. Write the essential conditions 4
for these processes to take place. Draw the indicator diagram of each and give one example
of each.

THATIE q TGIH YehH o AU ohi AR HIfSTT | 39 Thul o B i I [AMET | Teeh ol
Yo IR GIfIU | J&eh 1 Toh-Teh S ST |

21. Define viscosity and coefficient of viscosity. Give the unit and dimensional formula for 4
coefficient of viscosity.

A1 $TR T T[onieh Sl IR hiTd gL A1 T o1 H15ek o fawia Tietor S |

64/0SS/2-312-B | 7 =% [ Contd...



22. Show that : 4

(i) Fundamental frequency of open organ pipe is two times the frequency of the
fundamental note of a closed pipe of same length.

(i) To produce a fundamental note of same frequency, the length of the open pipe must be
two times the length of the closed pipe.

<y o
() T G AN IEY Fi A g SH THEE F 9 qEY w g TG i &1 T B §

(i) TAM A % o WHH 391 i & AT Gel 5T Tl A, < 98T i aFallg i Qf T
BT <o |

23. Explain the following, giving reasons : 4
(i)  Sky appears blue when viewed from earth, and dark when viewed from space.

(i) Sun appears red at the time of sunrise.

o o e

(TG ohl Sh XU -'Fn%ﬁ EICRIRC AL [N

(i)  geat ¥ WA W SR el IR TRel H @A W I TR A T |

(i) GAed % wwg gd @ fowe o ¥

24. Using Bohr's postulates, show that the energy of the electron in its n" orbit in hydrogen 4

atom given by E, = — % eV.

R T ATTHRONST T JAT L T O TG W Feq= HITT o SRS WA B georagi=l &t
THH! nalt Haf H FHelt En=—@ev B B
n

OR/ 319raT

What is meant by nuclear fission and chain reaction ? How is a chain reaction controlled in
a nuclear reactor ? Name any two fissile materials.

Tkt famied o Saen ifufswan & saes o SAfuyr €2 it fdeer (qwmy wgt) & sfwer
srfafsran o1 9 fraf=a foeen ST €2 forsdl <1 o veef & 9 fafaw)
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25. In the given circuit, no current is flowing through 10 () resistor. Calculate the value of X. If 4
the battery is applied across A and O, find the current I drawn from the cell.

T T 9ftwer 7 10 Q 9fory & SE ¥R yafed T80 &1 W@ g | X o /M i T0E1 wife | 9 sl fag
A 3RO % o= TS S a1 9Rae & ¥R (1) F1d Hifa |

A
20 4 Q)
B C
30 X
I
O
—+||_—W\/WW—
6V 240

26. (a) Show that the workdone by a force acting on a body is equal to the change in its kinetic 4
energy.

(b) A particle moving with a kinetic energy 3.6 ] collides with a spring of force constant
180 Nm ™ L. Calculate the maximum compression of the spring.

(a) <TRIEY T U a%] W T T o R foman 7o sl S9! fast St # afteds % oReR ¥ |

(b) 3.6 el § TG AT g7 Tk U 180 Nm ~ 1 & o Frdios aret fogn & Heee sxar g1 g
T 39 Afhdd GUIed i TUAT A |

27. (a) Define electric field at a point. 6
(b) For finding electric field at a point we take the test charge q, — 0. Why ?

(c) Show that the electric field due to a small electric dipole at a point on the perpendicular
bisector is inversely proportional to the third power of the perpendicular distance
between the point and line joining the charges of the dipole.

(a) forelt forg X fagga &=t =1 aRwife whifSw
(b) foreht farg R fomgd &= 9@ 7 & forg adieqor eemt g, > 0@ &1 :i 2

(c) Tuise foh fondt 1y forga fega =1 sifera wea-fawss W feem fag W fagq &= 3@ fog
qern fgya STael I SireA el Y@ % HeA whi overed gt o dIaR ST ol gfqerHrardt 2 1

OR/ 319raT
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(a) State Faraday’s laws of electromagnetic induction.
(b) What are Eddy currents ? Give one advantage and disadvantage of Eddy currents.

(c) Give the method to reduce Eddy currents in the electrical appliance.

(a) TUS & fagd Jreekia Y01 o FEHl 1 hed wifST)

(b) ¥oR YR M R? R uRsli % TH Y 9 T @i fafa)
(c) Torelt fomd SUshTor H woR &St %l &H & i fafy ST

28. (a) Drawing a labelled ray diagram, show the refraction of a ray of light passing through 6
an equiangular triangular prism. Plot a graph showing the variation of angle of deviation
with the angle of incidence.

(b) Calculate the refractive index of the material of an equilateral triangular prism for
which angle of minimum deviation is 60°.

(a) T AHIfhd 3TNW Wi THAMAYS YR & 8 H F reh TRl i Teh bt 1 oT9ads
TS | SATYA IV % |1 fa=rer Hro7 = foemor <9iid gu Uk Uk ifen |

(b) T AMCYS TUsH o qg1ed o TYei-ich UTih hi TUHT Sl TSk AT =[Fam for=e i 60°
B

29. (a) Differentiate between conservative and non-conservative forces. 6
(b) A spring of force constant K is stretched to double its initial length (1), calculate its :
(i)  final force in spring
(i) elastic energy stored in the spring

(i) workdone by the external force

(a) Wl g TR TEReh 5 H fa¥g HifsT)

(b) I o Fadier K & &7 1 G oY $9eh! @FITg i &1 T[T fohall ST 1 70T it
() foEmH sifaa a@
(i) HUfed Feameer sl

(iti) ST &t gNT fehanm T SR
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30. (a) With the help of the circuit diagram explain how does a p-n junction diode behave in 6
(i) forward bias and
(i) reverse bias

(b) Draw the V-I Characteristics curve for p-n junction diode for forward bias and reverse
bias.

(a) IRUl I HeEd ¥ FEAET 6 (1) 30 ARAM T (i) Sohd IfAfa # pn 9fY T@EE fhE
YhR S8R il T |

(b) 3T SAERT 9 ISRA SRR p-n Gy TR & faw V-1 sifyenafies o fafaw)

-00o0-
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