This Question Paper consists of 30 questions and 12 Printed pages.
3 We-u= § 30 weAi awn 12 gfga g8 §)

SI. No.

Roll No. Code No. 6(0/O0SS/1

AIHATE

Day and Date of Examination

(when =1 f7 o fRFi®)

PHYSICS Set /ﬁ'd C

wifaer fosm
(312)

Signature of Invigilators 1.

(Fritgt & FTEear)

2.

General Instructions :
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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 -C 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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Time : 3 Hours] [Maximum Marks : 80
qug ;3 gue [qutie : 80
Note: 1)  All questions are compulsory.

)
i)

ii)
iii)

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

et woa sifam )

Tk U9 o T 37 9T TR R |

s i 1 @ 10§ sredeh & = v - (A), (B), (C) i (D) Rt i §, forti v v 3 | <
foreredl 8 9 T TR GFRA ot otot s-gften # uwA whwich o wmA forRead | sgdeRcdies weAl & ford
afafes wma A fean s |

1. 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

WSS Ieesi T | gt foREl n-p-n ZINREX | SR 9 [, = .00 1 mA T2 |uresh
g/ [ = 1mA 2, $9eh! 81 Sfsd gl —

(A)
(B)
©)
(D)

1000
1000 & &0
1000 & wu wfer 100 & & T
100 & sft svu
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2. An n-type semiconductor is obtained by dopping pure germanium with some im-
purity atoms of the element of - [1]

(A) second group of periodic table

(B) fifth group of periodic table

(C) third group of periodic table

(D) fourth group of periodic table

N-JHR T AR ITH A o foqu swfem o smfutsm it IR areft s1fg U aw g —
(A) 3red wRuft & fgda agg =t

(B) 3merdt |RUTt % UoH T

(C) o< ORuft & gefia THg H

(D) e WRUT & aged @g

3. Raman effect concerns with the phenomenous of - [1]
(A) Diffraction
(B) Interference
(C) Scaltering
(D) Dispersion
THUT THTE Hafd § -
(A) foedaa
(B) =afaewu A
(C) R &
(D) =i fagun @
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4. The idea of nuclear model of atom was proposed by [1]
(A) John Dalton
(B) Lord Rutherford
(C) Niels Bohr
(D) Linus Pauling
MR UTATY] Sh1 HhETT T Rl T8 ot —
(A) e STee g
(B) e wREGN
(C) ew s gra

(D) TS UTS e GRI

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

A
the symbol B;jo—o Y - [1]

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

© yv=A D) Y-A+B

St 1 e e e A oy v
i v Ff | B

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

© yv=A D) V-A+B
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6. 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 )
artirferen (3 Al He——  Si+x, o IAfTd o1 X @

(A) ForrgH
(B) WM
(C) =g
(D) iR

7. 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) Solar cell

fraforfaa @ @ form wftr srie & -V siftreremn fdenen st o wgel Fargde # 2 &7
(A) SREEE

(B) SehI9T ScHASTeh SIS

(C) wRITHEE

(D) |WeRaAA
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8. The relation between phase difference (@) and path (A) is given by [1]

2
=—"A
(A ¢ N

2
(B) =70

(C) p=271A
D) A=2710¢

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

(C) p=272A

(D) A=272¢

9. The momentum of a photon of frequency vis [1]

(A) hve
(B) hvic
(C) hev
(D) ¢ Vh
V 3G o WIEH ST EoRT 3l @ —
(A) hvc
(B) hVic
(C) hev
(D) cvh
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10. The number of neutrons in the atom of 9 Uare [1]
(A) 92 (B) 238
(C) 146 (D) 330
U g e -
(A) 92 (B) 238
(C) 146 (D) 330

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

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

12. How is the conductivity of a semiconductor affected with the increase in its
temperature? Explain. [2]

Y e | fort 31ei=ITeTeR <hl TTeTehdl SR8 TehR THTTErd 21 ST 2 ? SIREAT Shifst |

13. 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 YR %t Tek WigeA feredt foTtre § WR WIdeh geil W TS g8 € | WR 6idehs gott gr Rente oy
M0 AfZET & WR S Uehet hifeTe oid feTde Sms 2 ok 0T A S0 <kl 3R fd o @ 2 |
(g = 10ms 2+ )
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14.

15.

16.

17.

18.

How will the following quantities pertaining to a charged parallel plate capacitor be
affected when an insulating slab of dielectric constant K is introduced to
completely fill the space between its plates.

1) Capacitance, 11) Charge, ii1) Potential difference iv) Energy stored. [2]

TRt qut STTafITe TR e wenfa | Hag FrfeiReam i, 30 venfe 1 wiei & o & fema
T &t K wregaies i fEee R g R o W TR SRR aRafda gt ?

) e i) oW iii) PR iv) wwfd

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 1 ISR 8% 10 cm? 40 kg S99 o IR o
O AT R STETR TS ST 2 | ke 21 gleedl gl seivd foht ST aet Sitd et <6l 3Tehet
iR |

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

A fgya emeut i uftemn forRa | s5em S.1. A samsu |

Write any two applications of photo cell. [2]
Il T o h1g ol ST fofam |
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 o oRT ok foTu =g ot 3 feilRae | et = 36 O | o SeneH SRatte foha ?
Tt gt oft ferRearg | ot o s feru 7w wHekat o ffgared samu |
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19.

20.

21.

A current of 0.2A flows through a resistor of 500 ohm. Calculate 1) The power
consumed in the resistor, ii) Potential drop across the resistor. [2]

0.2A 1 =g a1 500 3iEH % Tk Fferiere ® wanied 2 @ 2 | uftehfora ifse i) wfekiees &

U Wik, i) UfcRieres & Rt & e favauma

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 S THAUT TR T <k TART H Tk R € 0.15mm W =+t fgferheat =
TERITITA el € | Tai 38 1.0m Rt g8 R e ¢ | U W fgeta i ke oft amelt sidtw
foFst 6 <fter <t gft 7 AR |

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.

T o TEART <ht & HAEW ARET | | 3l Ush i Ush hid i Ueet | 39 ThR & (o7 we foh
T TS T TR <hl TAistal haet 50% T@ e at ot det 0 sifersran 3iR =aaw e
JTUTA 1 UNGheT ST |

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 ToTl o Uk TR UR U ST ETEH ol Jorgett SR goR R TR Us Biet |1gq &l
FAGE foerTH 2 | 379  ShiA—81 TAG goR | a1 UgUT Shieh TR | TG | T i
B?
i) UR TG BIE-BIE 3 QR HUh W AR W feTe U Tt g s a0 oA § 2
TS |
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22. 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 ST ST a2 o ShUT—oRT o foru srerers =g it | fag el fom wmon am
farenum @ wen & %aﬁmaﬁ@m%l

23. Explain how an intrinsic semiconductor can be converted into a (1) n-type
semiconductor and (i1) p-type semiconductor. Give one example of each and their
energy band diagrams. [4]
AT <hITTU foh Teh 91 STeiITeteh @l UG (i) n - ThR o I8=Teteh |, U (i) p - THR
JAeI=ITeTeh | o TehR aitEfa foram ST Eehdl | Teieh <hi Ueh—Tsh IQTENUT 3R 3k o1l SIS
G T |

24. Wavelength of a beam of light in air is 600 nm, calculate the 1) frequency,
i1) wavelength and iii) velocity of the light in a medium of refractive index 1.5 [4]

arg A e & Rl foRvor ge=t 1 @@ @5t 600 nm 2 | ufiewfera il ;3@ TR H
i) smafw, i) a@as qun iii) 1.5 Toad-Tes o Wead | o |

25. A electric iron has a resistance 25 Q. It is connected to a 220V, 50 Hz ac source.
Determine 1) peak value of current, ii) instantaneous current, iii) rms current
and iv) average current over the whole cycle. [4]

Teh g S o Ufekie 25Q 8 138 220V, 50 Hz & ac |id § SISt It @ | J1d Shifeu :
i) 0 ariam i) awefvrR gW i) rms GRT AT iv) Ueh YT Ok U 3T1Ed O |
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26. 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]
TRTI ok TEieg Hidl | I qTedd g ? Tehi9l Sl Sfeiehun Tefdid s o fore geieg dial @
SATATIHAT 1 et @ ? &1k ST § TehvT ok SHTdeh{UT <kl Ueh 3QTRYUT SIfTU |

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. (# = ek g=10ms™) [6]

m = 0.2 kg ZTHM %1 hig o1 30° W ek 3R 0.5m g o fohelt TRt T act i el
| AW 5 ms ! o TRIHH 3 | T AT g | 0T T A THAA o HII BR W Tgran g al

T AT fehal gRT, T ShIfSTU | (ﬂ=%,g =10ms™)

OR/31an

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 Fo % U fug vek wvon i@ fos 79 w v 2 | 9 e S | e e e
Teh TNUT Fordie ferett oh 5o 9 R0 A1 @ 3R 36eh g8 R W m, = Skg 55w w1 T gEN
fis qe1 2 | is m, 1 W= Bt W (i) Tt ot @Ron, @ (ii) Sl § o o 7 aiteier
Fhifsul g = 9.8 N/kg wif |

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

a) YU T Heee 3R Ui ST HEee H S TWEE Hi |

b) m, FEEH H u, AT A T g U form H W m, geEmE o e g fue & w
YUT: STICATE] TIEE ThEdT & | GUNSU foh ot <ht Sifcret Tferst St Ual SRR TTfeist St At
Ut (ml/m1+m2)%l
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29. An ac generator consists of a coil of 50 turns and area 2.5 m? rotating at an angular
speed of 60 rad s™' in a uniform magnetic field B = 0.30 T. The resistance of the
circuit including the coil is 500 ohm. [6]

1)  Calculate the maximum current drawn from the generator.

1) At what orientation of the coil with respect to the field is the magnetic flux
linked with the coil a) maximum and b) zero

) Would the generator work if the coil were stationary and instead the polepieces
rotated with the same speed as above? Explain.

fordt acwfF=a® 50 Wi iR 2.5 m? &el Bl Uk FuEel 60 IeTa ufa Ske & wivfa an
¥ B =0.30 T % U A9H Yrrchid &3 W gH T 2 | FuSell Afed aiaer s ufeeg 500 Q 2l

) < A e e stftreRan e @ ufteher st |

i) o % ame fora fomma ® Fueeht & iy veg grehia wee 31) stfeeRan, &) <han
g

i) afe Fusch R R R 30% TUF W P gat ot U AT | FAE A @ = ad
T T T ? HSIET |

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

U ISR <ht TgrEal A Tt e o s nifoehra wqer o a1ed i smen fenf |

SISIS
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