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2.

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. 58 / OSS /1, Set - 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 you choose 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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PHYSICS
Wifden femm
(312)
Time : 3 Hours] [Maximum Marks : 80
quy : 3 gue] [quties : 80

Note: (i) All questions are compulsory.

(i1) Marks allotted are indicated against each question.

(i11) Each question from Question Nos. 1 to 10 has four alternative - (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 num-
ber of the question. No separate time is allotted for attempting multiple choice
questions.

fdw: (1)« uwa sifer §)
(i) SISk T & WA 37k g9 T B
(i) s 5o 181 10 & wedes R = (A), (B), (C) s (D) fod o §, Rorei ot 31w

Torehodl ® & WE S YR 3R 310 ITR-YETeRt H W9 shHTeh o | foftadl| agaehtede Sot & fordt
Afaiees v = < s

1. The force of action and reaction are equal and opposite. Despite this, object
moves on application of force because: [1]

(A) Both action and reaction act on the same object in same direction
(B) Both action and reaction act on the same object in opposite direction.
(C) Both action and reaction act on two different objects.

(D) None of these

foran 3tk ufafsran et srer 2 @ 3 faodia fagn d o @ | fom oft o1t o & fue | ofa adt
2 FifeR—

(A) TR iR ufafr s i Th R s W uw @ feon d o7 €
(B) foren 3t ufafsren o1 we €1 fug w fomdia foon @ vma € |
(C) Teran 3t ufafsren & oot 21 e fut e oma €

(D) sude # =18 T4 |
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2. A horizontal force of 5N is required to maintain a velocity of 2m/s for a block of
10kg mass sliding over a rough horizontal surface. The work done by this force
in one minute is : [1]
(A) 600J (B) 60J
C) 6J (D) 6000J
forelt T aifcst g8 W foreerd gu 10kg 59w o Teeh o1 a1 2m/s 918 @ o foag 5N
T it I TRITAR TITE WEHT USdl @ | 39 ot g1 Ush HAe  foher e el @ -
(A) 600] (B) 60J
(C©) 6] (D) 6000J
3. Variation of viscous force (F) on a small sphere falling through a medium with
the radius of the sphere, is represented as : [1]
M) ® g \
A r ’ 3 r ’
F
F
©) (D) K
—> . >
forelt weem @ fiRa gU o B et fug @ oA aret wm-aa & fug & e & wn
& i FoUd S ST T 2
& ® g \
A I ’ 3 I ’
F
F
(©) (D) \
r r >
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4. The length of a pipe open from both end is 1m. If speed of sound is 320m/s in
air, fundamental frequency of standing wave in pipe is: [1]
(A) 640Hz (B) 320Hz
(C) 160Hz (D) 80Hz
gl il | g Uk urgy Fi g Im @ | 9 ag ® gaf @ wre 320m/s @ o uigy §
TSR T Rt A A ¢
(A) 640Hz (B) 320Hz
(C) 160Hz (D) 80Hz

5. A parallel plate capacitor with air between the plates has a capacitance of 8pF. If
the distance between the plates is reduced to half and the space between them is
filled with a substance of dielectric constant 2, its capacitance will be: [1]
(A) 32pF (B) 16pF
(C) 8pF (D) 4pF
Tk TR e AYTRA ht &Tian & g@eh! wiel o aia arg 8pF 2 | afg wiel o sa &t gt Al
amen o o S SiR 3k e uiferegaies 2 o uered R feen < at seeht enfian aef -
(A) 32pF (B) 16pF
(C) 8pF (D) 4pF

6. S.I. unit of self-inductance of a solenoid is : [1]
(A) Volt/second (B) Ohm-second
(C) Volt-second (D) Ohm/second
fereRt aftTietent < TasRuT 1 S.1. e B
(A) dree/dhe (B) 3imq-dhs
(C) dice—Heke (D) @im/dehe
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7. The refracting angle of a prism is ¥2° and its refractive index is 1.5 for yellow
colour. Deviation of yellow light passing through it is: [1]
(A) 2° (B) 1°
©) ¥ D) Y°
foreit firsw o1 erdades T 12° @ @R At T o ekt ok foTe gaemt stuedHie 1.5 3 | 3E@
B TR T e e T fersrer B § -
(A) 2° (B) 1°
©) ¥° D) Y°

8. Balmer series of spectral lines is obtained when an electron in hydrogen atom
jumps from higher orbits to the: [1]
(A) first orbit (B) second orbit
(C) third orbit (D) fourth orbit
Al T@eTt i AR AT T T T & TS FIEGN UHIU] § hig Folagia Ioaad hell |
FSHHT A B —
(A) wom e (B) fgia =en s
(C) = whenm d (D) =gel wem |

9. An electron is accelerated through a potential V, its de-Broglie wavelength is A. If
accelerating voltage is increased to 4V, its de-Broglie wavelength will become:[1]
(A) 4\ (B) 2A
€) A (D) A2
S Forarg fawaler V ok tavia weid 211 2 | $8eR S—Firelt atiaed )\ )| afe erutentd ieedt
= e 4V FR & A a sedh S-sielt aieed @ St -
(A) 4r (B) 2A
C) A (D) A2
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10. In a transistor least doped region is : [1]
(A) emitter
(B) base
(C) collector
(D) none of these
ZifTeer o ag | faw o v aiftm 6 S 2, @ @ -
(A) o=t
(B) smum
(C) wumes

(D) 3ug 4 =3 T&

11. Draw a graph showing variation of spring force (F) with extension (X) of an
ideal spring. Write S.I. unit of spring constant. [2]

eyt fem & fore fem-aa (F) ® ovang afg (X) & o1 gF It aitads o1 I aa1ee | fem
Frorares @1 S.1. ek fefau |

12. Using dimensional analysis, derive Stoke’s law for the viscous force acting on a
spherical body of radius (1), falling freely with a velocity (v) through a fluid of
viscosity . [2]

forftar forocioon st SuET ek, 1) T & oA |, v A | TEAEdgEsh TRd g0, 1o %
TR fig W o ae 7aH ot & foe w0 ot fem sgea= il |
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13. Two bodies initially at temperature T, and T, when kept in thermal contact, do
not necessarily settle to mean temperature (T +T))/2 always. Why is it so?  [2]
3t s fowes wmftres ara T, wal T, § St ardi uehs | W@ W 3 @ et 98 ¢ fon amdfta e
# A W g ara wiea am (T+7T,)/2 7 | e fratere g 82

14. A battery of e.m.f. 10V and internal resistance 3C) is connected to a external
resistor. If the current in the circuit is 0.5A, Calculate the [2]
1)  external resistor and
i1) terminal voltage of the battery.
e.m.f. 10V 3iR 3trafes gferier 3QQ 6 Uk Jeit A foreht argm wfedier & T e o 2 | afe
gigy # amr 0.5A g at uiesfora i
i) aga ufay 3ir
i) b % W & i deea

15. An electron is projected at right angle to a uniform magnetic field (B) with
velocity v. Derive the expression for the radius of circular path described by the
electron. Take ‘m’ as mass of electron and ‘e’ its electric charge. [2]
ferelt getargta Al Tk | grarchia & (B) © 38k |19 WHARIUT ST g v o & Tafua foran
ST B | ST g SN SRR Ul hi Br9an o foTu assieh Sged iU | S ol
T ‘m’ 3R 3o faea smawt ‘e’ it |

16. Draw a graph showing variation of angle of deviation (D) with angle of incidence
(1) of rays passing through a prism. Name the two factors on which angle of
minimum deviation (3) depends. [2]
frem | g A arelt fRTt & sueR @i (1) | ufieda | faeem @i (D) | @R 9
TR St GUTTAT 3T UTH SATST | 39§ ShiXehi oh ATH 150 AW =an foree i (5) FsR
T 2
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17. Find number of photons in 6.62 J of radiant energy of frequency 10> Hz. (Take
h =6.62 x 107 J-s) [2]

101 gt s 1 fafon 3 3 6.62) § PR 0t Hen w wheer S |

(h = 6.62 x 1073 J-s wifw)

18. Why is depletion region named so in a semiconductor diode? What is total
charge of depletion region in a diode in forward biasing? [2]

AT TS | ‘ST A’ Rl IHRT I T8 F1 1341 71 B 2 30 qtdd S & g™ ax
T Feher 3T feRaAT T 22

19. i) Make truth table of following combination of logic gates. [2]

Do
5>,
—Po

11) Name the basic gate equivalent to this combination.

i) = fau o SR 12t o S % o gem anutt sAE

Do
>
—Po

i) 39 9FH % THded SNURYA e o1 A foifan |
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20.

21.

A trolley ‘A’ of mass 2kg is connected to another trolley ‘B’ of mass 10kg with
the help of mass less inextensible string passing over a [4]

Light friction less pulley fixed as shown in figure. Find the acceleration of the
system of trolleys A & B.

(Assume no friction, g = 10ms=, sin 53° = %, sin 37° = 3/5)

2kg geaaA Hi Uk Zhett ‘A’ i Uk geaHHEH, Afara 2t it Tt ¥ 10kg geaw e 6
T qEt gietl ‘B’ o |t Sivet T § | S Wi Uk TR, gechl auutierd ol o SR e W A
3R B A 1 70 dctt W o ® g9 31ER W T 2 | gieit A Ud B o 3@ a9 o ol @

(Fe & : o ot e @ B; ¢ = 10ms2, sin 53° = 44, sin 37° = 3/5)

Briefly explain the term critical velocity of flow of a fluid? How is Reynold’s
number related to critical velocity of fluid passing through cylindrical pipe? [4]

TRt ot o TaTg ok Shifeieh AT <t sarEan Werg W hife | foRdt SRR arsy B JdaEu aid
1 Shifdeh o7 WHics A& 9 7 TehR T=ied gan 22
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22.

23.

24.

25.

With the help of the indicator diagram, explain working of Carnot engine. If
temperature of source and sink are 227°C and 27°C respectively, calculate
efficiency of Carnot engine. (4]
GOk NG H Tl ¥ HH g it wrEifaf ougnge | afe Iem & Jia 3R e & am
A 227°C 3R 27°C 2 @ THl g hl 2T 1 URehe hifte |

What are beats? Use graphic method to show formation of beats. A tuning fork(A)
of unknown frequency gives 4 beats per second with another tuning fork(B) of
280Hz frequency. What is maximum possible frequency of the tuning
fork(A)? [4]
foreoeg @ B B2 T Tl ot s e Rreardl ot e TEEET | ot e o U w@he
fgust 'A' 280Hz smarit & g @@ fgye 'B' % i wioerke 4 forag wem o 2 | @
R ‘A’ sxfbreram i Rrerh @ wed 32

Find the magnitude and direction of the electric field intensity due to an electric
dipole of moment 107" C-m at a point 20cm from each charge. Dipole length is
10cm. (4]
3ot 10710 C-m o forgdta fgga & St gt 9 &% 8 20cm it it w o fredt forg w
34 fgya & forga e o ufwmon ik fewn e fifse | fgyga Fremag 10 cm 2

In a Young’s double slit experiment, ‘B’ is the fringe width, ‘I’ is the intensity
at the central bright fringe and ‘A’ is wavelength of monochromatic light. Show
that intensity at distance y from the central bright fringe on screen is

I =1, cos? (“%) [4]

o < fferd wam & B fih =it 2, ‘1) kst drw i B e @ qen ) we i
STERTI 1 T 3¢ @ | sy o ud kgt e i A y ot W e feedt formg R TRt <

g I = I, cos? (“%) |

OR/zreran
In a Young’s double slit experiment, the fringe width is found to be 4.2 mm. If
complete apparatus is immersed in a transparent oil of refractive index 1.4, calculate
new fringe width.
T o fgferd v @ fife =iterE 4.2 mm utg 7 afe QY Suskwon st 1.4 SAue-ich % IResil ot
H ol o W At I g4 arelt 73 TR <iers o uftehe i |
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26. State the law of radioactive decay. Using the law, obtain expression for number
of radioactive atoms(N) at time ti.e. N =N exp™. [4]

A = decay constant and N is number of radioactive atoms at time t = 0.

Yfeuferea gman ot fem fefta | 36 Fem ot su=im ek foRet erot ¢ W ifeaufaea wwmst
& e (N) o forg swsstes rerid N = N exp ™ <o hifar |

Tl A\ = a1 uTih den N, & t=0 W fsafaea wamst S we g |

27. a) Define impulse. Give its S.I. unit.

b) A foot ball of mass 200g moving towards a player with a velocity 20ms™" is
kicked by him. If the ball after being kicked, moves with velocity 20m/s at
an angle of 90° with initial direction in same horizontal plane, find the
impulse of the force applied by player.

[6]

a)  3E <kt ufvwren foilam | gEem S.1. ATk aTgu |

b) 200g gemm™ 1 HiE Feard 20ms~' & AT W Teh RGeAret il AR 3 g S 36 foheh
TRt 2 | Afe foheh o1 & @1g g 20ms ™! & 97 | Y 34wt o fem | 90° i hiur STt
T3 34t st wwaet ® S @ ReemSt g iU e s aiehet shifeg |

OR/3tan

a) Define kinetic and potential energy of a body. Give their S.I. units.

b) A block of mass 10kg is released from a height 10m from rest state. It falls
freely. Taking floor as reference position for potential energy, calculate its
kinetic and potential energy when it is at height 4m from the floor.
(Take g = 9.8ms™)

a) Toredt fug i iow va fefast 1t ht uiteTsn it | 3k S.1. Hes Jamsu |

b) 10kg =99 1 Uk Teeht, formrereen |, 10m Fit I=3 W e foran st 2 | 7@
ey it 2 | feufost st & fore ol ot weet fefar o g ess i it oi
feufos Stent o1 uftehet w9t & 4m Fit Jmms R Al | (g = 9.8ms? #ifm)
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28. a) State Faraday’s laws of electromagnetic induction.
b) What are Eddy currents? Give two important properties of these currents.
c) How are energy losses due to Eddy current minimised?
[6]
a) e o foem greha ot & frem e |
b) HeR YN @ Bt 87 T LIS W Q) HETEYui U1 FAET |
C) YeR YRS o HRUT EA ATl SA1—gMA skl THH HA fehan S Tehan 22
29. a) Distinguish between the polarised and unpolarised light. Explain, how can
polarised light be experimentally detected?
b) State Brewster’s law. The polarising angle of a medium is 60°. Calculate its
refractive index.
[6]
a) i@ ud syfam TeRm 7 9 IR | TWese R T g gRa Temt @ ugee 8
S Ehe 82
b) wErR @ fam fafRan | et mem o gt wior 60° R | TEk SUEdATER @
UNeheT HINTT |
30. a) With the help of circuit diagram, explain how a combination of two diodes
can be used as rectifier.
b) What is a Zener diode? With the help of circuit diagram explain how can it
be used as voltage regulator.
[6]
a) URUY AN Fi T A AR Fifctu R @ SISt & T & SuRRT faseswd % ®u
H 8 foran < wmar 27
b) R TRNE A AT 2?7 Ueh UNUA NG H TR & AHEU foh U1 SUANT Sieeal
e & wu # S e s w2 |
SISIS
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