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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-A 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.

‘HTH'IW&E[?‘ST

lienefl Ye-TF % U8l IS WX ST STIshHi 31avd ford |
FUA Y- Dl W19 o 1o Y- & Fel TSI 9T U1 bt a1 & T & T Jord I3 o Toid S 911 139
I At WA o IR A R g wies wUH E
SW-Yfeqsrt § Tear-fag s stean fAfée Tl & sifaftaa =&l ot srshaies foa W adeneft 1 s gaan
SRR
SO IT-YReTenT W Y39-931 i i€ d& 64/ 0SS/ 2-A fad |
(%) T-95 had &1/ 3sh 5 81 fo off, afe o1 =8 @ = < 978 forelt T Wi § S Hehd |
JuTeHl, HYHRT, Hehd IR et |
FUA ST-Yfeeht B fou T ot # fod & e frg oo & s foma @ €
(@) afg o & wd o0t & eifaltaa fret o= wtw & SR famd & 9 99 *1 g9ee ¥ 29 9
FAfedi / Tafaal s SR hae SR SRl |

64/0SS/2-312-A ] 1 e [ Contd...



Time : 3 Hours |

AT : 3 "HUS ]

PHYSICS
Wifaen fagm
(312)

[ Maximum Marks : 80

[ gutiek : 80

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 |
T H STIeh] Teh & faehed 1 SW ST T

Tk WY o WHA e S 9 ¥ |

¥ &A1 1 ¥ 10 9% % TAE T H 9R fase - (A), (B), (C) 3R (D) i@ €, o ¥ =
T 3T § | AR foshedl H 9 Wl ST A a1 70 SW-YReR § T9 S o 9 W
fafes | agasfeas gl & foar sifafiaa w21 fean s |

1.  Change in momentum of a body is : 1
(A) force x displacement (B) mass X velocity
(C) force X time (D) force X velocity
T %] & Ham H aRad= ©
(A) o x foam (B) THHEM x o
(C) ¥ x §HI (D) & x o7
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2. Area under force-displacement graph is equal to : 1
(A) momentum (B) impulse
(C) workdone (D) acceleration

A TIETIT U & ded &IThel sIeR ® :

(A) Hem (B) 3T
(C) T e e (D) R

3.  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 Tol U9 H O g 120 Hz €1 39! G ST ot 3T & ¢

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

4.  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

SR TS o 41 U1, T 9 9 SHY Wall, §RT 37T Hol TRl shi Tgfaai o1 ST © :

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

5.  Two conducting spheres of radii r; and r, (r; > 1,) are at the same electric potential. The ratio 1
of charges on them is :

r 1 Iy Ry
(A) — ® © 2 D) 2

r, 31, (v, > r,) el % T ety =rerenl 1 forqq fava Tam 81 37 W STeRil 1 31U ©

2
rq I r12

(A) 1 B 5 © 2 D) 2
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6. A charge particle moving in a magnetic field experiences a force :
(A) in a direction of magnetic field
(B) in the direction opposite to the magnetic field
(©) in the direction perpendicular to its velocity only

(D) in the direction perpendicular to both the magnetic field and its velocity

T &5 B TAHE Th ST 07 9cT T TNE I | ¢
(A) Treehig & i faan |

(B) Tkt & =t faradia foun ©

(C) keIt &Rt TIfd <t fwm o wTwefer]

(D) TFehIT & o T S o e feen §

7. Which of the following colours suffers maximum deviation ?

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

=1 o 9 for 1 o1 fa=rer gaifies €2

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

8.  Blue colour of sky is due to phenomena of light :

(A) Scattering (B) Dispersion (C) Interference (D) Diffraction

SATRTYN hT ~iedl T YehTeT ki 07 Tfere1 & R © :

(A) FHIUH (B) uRe&MY (C) AfdRTu (D) faad=

9.  In Rutherford’s scattering experiment, target nucleus was bombarded with :

(A) «-particles (B) B-particles (C) ~y-rays (D) protons

RIS o FehiUiA FANT | @18 114 W 1 ol Sraemrt &t T8
(A) - (B) B-wUI (C) ~-Torzul (D) UM
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10. A radioactive substance has initial concentration N . After four half lives, the concentration 1
of this substance left be :

N, No
S ®
N, No
© 5 ST

N, No
N, No
11. Two bodies of masses m; and m, (m; > m,) have equal linear momentum. Which of them 2

has greater kinetic energy ? Explain your answer mathematically.

A m, 3R m, (m, > m,) % 3 Ui 1 Esh Fom T9H §1 576 9 fohd 0t 7T Sootl A4 © 2
T &9 § 379 I h1 AT IS |

12. 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 99 % 1 fedl &1 9 30.0 cm & 2.5 cm ® 1 9 1@ fed W 50.0 kg, wt. @1 € @
¢ fes W T 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 T332 T ek Hfvret Teft, 8.0 fafere o & 5o § oo gaE T g1 afg g &
TS T 545 dyne cm ! 3R T R0 120° B @ S AT T ISR FoAt H fRa S 3 A A
fivem 2
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13. One of the most efficient engines operates between 2100 K and 700 K. Its actual efficiency is 2
40%. What percentage of its maximum possible efficiency is this ?

TIg FI I H ¥ Th 2100 K 3R 700 K T o e a1 § | THeh! ATk SoTdl 40% &1 I8
! STfeRad Saral ot oot wfoed § 2

14. Calculate the current I in the given circuit. 2

fed T uftgy § ¥R 1 Skt TOMT R |

1Q
ANN——

3Q

2V
| |
| |

1Q

15. A bar 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 AHIHR Wil & WEe &7 I o R g8 9 T Hawh o 1 STHd Ft 81 B
! Fepfd & faoa ¥ ammg oo freed freprel wepa €27 THmE)

16. Explain Huygen's principle. 2

o~

B9 o TG ohi SRS Shifaid |

17. Mention four characteristics of nuclear force. 2

T Tl & IR T[OIEH 1 Seei@ it |
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18. The figure shows the V-I characteristics of a semiconductor diode designed to operate under 2
reverse bias.

3@ H kA AR ¥ gare & fau sifykfead T stdemeres em@ire &1 (V-I) SAfenafies =k
g TR

Open circuit voltage

\%

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) IO TS SHIS S TG |
(b) 3 TefaTCTR SRS H et o SRl ol JHFhIhUl hil BT © 2

19. If the emitter and base of npn transistor have same doping concentration, explain how will 2
the collector and base current be affected ?

G npn IR o ISR 3R STYR S H STAMHFS &1 Trsdl 9AH & df §IeH 9 STER hic
(9RT) R geifera dit 2

20. (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 ™. Calculate the maximum compression of the spring.

(a) <IN foh U a%g W T T o R foa 7o el SFaht it et # e o aReR ¥ |

(b) 3.6 el § T Al 3T T U1 180 Nm ~ 1 & o1 Fradion aret fow § Herge sxar 71 faim
T 39 AThad GUIST i T 4 |

21. Define terminal velocity. Derive an expression for it for a spherical body of radius r falling 4
through a viscous fluid.

a1f<ag A =l gfenfud sif | 55 ¢ &% Memer fis % fou us v ga ¥ fiva g sifag a6
oI HsTeh shl Hcu=M hifsIu |
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22. What are beats ? Mention the essential condition for the formation of beats. Explain the 4
formation of beats by graphical method. How will you determine the unknown frequency of
a tuning fork using beats ?

forede N 82 396 o4 o1 S1femd 3 s € 2 I faf gro foredel & o o wEe | fowde)
TN F U FoRlt W@ fgys i o1ama stgfa 9 wd i ?

23. 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 e 9ftwer 7 10 Q 9fory & S5 ¥R yanfed T80 &1 W@ g | X o /M i T0E1 RIS | 9 sl fag
A RO % o= TS S a1 9Rae & ¥R (1) F1d Hifa |

A
20 4Q

3Q X

24. 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 T TG TohH o AU hi SATEAT HITSIT | 37 GshHI oh T 1 A [AET | FIeh ol
Yok 3NW WiAC | G 1 Th-Teh 360 ST |

25. 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

ffafEd o1 SRl 9fed SARSAT it

(i) gt ¥ WA W SR el IR TRel H @A W I TR A T |
(i) gAT & gHT gF e fewers a1 T
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26. Using Bohr's postulates, show that the energy of the electron in its n'" orbit in hydrogen 4

atom given by E, = — % eV.
n

R I ATTHRONST T JAT A T O TG W Feq= HITT o SRS WA B geragi=i &l
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.

Tt fogie o e stfafsran & stashr o= ifiyra €2 Tyt fdee (] o2t) & sfaen
arfufsran =1 58 fraf=a fen s €2 Tl 9 faeeia ueref & Tm fafau)

27. (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

(ili) workdone by the external force

(a) E&f 9@ IR THEh 5@ H fadg wifvw)

(b) I o Fadier K & &7 1 ©i9 oY $9eh! @I i &1 AT fohall ST 1 70T it
() fEmH sifag 9«
(i) HUfed Teareer sl

(iii) STRI T g TR TN kT
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28.

29.

64/ 0SS/ 2-312-A ] 10 &4 [ Contd...

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

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.

fepett forg W fareg & 1 R o
foreht forg R faega &9 9@ w0 & fa wam sme® g, » 0o §1 i ?

<uiisy fob TRt ore] forga feya o sifuera weg-faumsre w o foag W forq & 39 fog
qen fgya STAsi i SireA arelt W % Hed S aead gt o e =Td T JfaemIardt gt |

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

Give the method to reduce Eddy currents in the electrical appliance.
TS o fogga grerenta IRur o FIHl 61 oM e |
o g R B 7 R HWEt % T A9 9 T I fafay |

forlt famga Sushtor H Wer uRISH 1 &H A @t fafy difsw)

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

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

Tk AHIfRd NG Gieeht GHHYS YR & {5587 § 9 2 TR Sl Teh fRL0r o1 379
TRMET I ST IV o T for=rer o7 o1 fa=mor <e0d g T I Sy |

Teh ARSI U0 o qe1ed o 3T9erd-ich 0Tk hi 0T Sl TSk oI =[Fam foree hio 60°
Al



30.

Draw a circuit diagram of npn common emitter transistor as an amplifier showing
waveforms of signal voltage and output voltage.

Obtain the expression for the voltage gain of a transistor amplifier in common emitter
configuration in terms of the load resistance Ry, current gain B, and input resistance.

Explain why are the input and output voltages are in opposite phase ?

Why is a npn transistor preferred over a pnp transistor ?

IWISS IcHSIeh npn LT 1 YaEfsn o €9 H Tk AHifRd fost fafan ) saer foag froeh =
Tt Siieed < ferg T &9 g9Iisy |

s Wiy Ry, &R wfed B, e et wiadie & wei # CE T (IWafTes scsieh o)
T U gifonel Jage® &t dlcedl dfsd o Tt Siseh i Scael hifad |

frarsft & fia siteeand faadia sven § &1 Bt 2 999RT|
pnp IR Y Ga § npn ISR 1 MfHshar #=i <& St € 2

-000-
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