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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. 58 / OSS /1, Set - A on the Answer-Book.

(@)  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
Wifdes 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) @l wwa sife &)
(i) SISk T & WA 37k g9 T B
(i) s 5o 181 10 & wedes e R = (A), (B), (C) e (D) fod o §, o ot 31 w1

Torehodl H & WE S G 3R 310 ITR-YETeRt H W9 shHTeh o | fftadl| agaehtede Sot & fordt
Afariees 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) Toran iR fafsran o1 1 T @ fis W o @ feon d o7 €
(B) foren 3t ufafsren o1 weh €1 fue w fomdia foon @ &vma € |
(C) Teran 3t ufafsran & oot 21 o 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) 60]
(C) 6] (D) 6000J

forelt T aifcst g8 W foreerd gu 10kg 9w o Teeh o1 a1 2m/s &8 @ o foag 5N
T it T TRITAR TIIIE WEHT USdl 8 | 39 ot g1 Ush HAe  foher e el @ -

(A) 600J (B) 60J
€) 6J (D) 6000J

Variation of viscous force (F) on a small sphere falling through a medium with
the radius of the sphere, is represented as : [1]
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4.

The length of a pipe open from both end is Im. 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 @ | afe ag ® At @i wre 320m/s @ o uigy §
TSI AT ht T AT @ ¢

(A) 640Hz (B) 320Hz
(C) 160Hz (D) 80Hz

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

TS THIR e WA hi aTian sTal 36eht wiei o &g arg 8pF 2 | A wiel % & <t gl =t
amen o e S 3iR 3k e uiferegaies 2 o uered R feen < at seeht enfvan @l -

(A) 32pF (B) 16pF
(C) 8pF (D) 4pF

S.I. unit of self-inductance of a solenoid is : [1]
(A) Volt/second (B) Ohm-second

(C) Volt-second (D) Ohm/second

foreht uftemforert o Tarsur @1 S.1. W @

(A) diee/The (B) eim-#ehs

(C) dice—Hehe (D) @im/Tehe
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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°
foreht forsm =1 stuardeR ot 12° @ 3R diet T & Teh1oT & foTu g@emt suaaies 1.5 3 | 38
FIoht TR T Yiet Tehi9t ot forarer <hivt @ —

(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 AR AT qF T T @ TS GG URHIU] § hig Foiargia Ioaat hell |
TEHUT AT B —

(A) wom wen (B) fgd wen ®

(C) e e (D) wrgel wen |

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

i SeidFe favaieR V & i caiia gidl 8 | 6t S—siivetl aiireed A, 21 afe wrutehi aeedl
Wi TRt 4V o faan S at geeht S-Fet auTasd g S -

(A) 4 (B) 2\
©) 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 ah ag | e oe@ v aiftm 6 S 2, 3 @ -
(A) o=t
(B) smam
(C) =

(D) 3ug 4 13 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-aat (F) ® owang afg (X) & o1 gF 9t aitads o1 I aa1ee | fem
Froares @1 S.1. ek fafau |

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 m. [2]

forfta foroctoon st Su=T ek, 1) T & o |, v A | FEAEdgEs TRd g0, e %
TR fig W o ae 7H ot & foe =i ot fem sgea= il |
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13.

14.

15.

16.

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 forwes wmftres ara T, wal T, § St ardi uehs | W@ W 3 @ et 98 ¢ fon amdfta sgem
# 3 W 3Rt ara wiem @ (T +T)/2 & | T feraferg gran 22

A battery of e.m.f. 10V and internal resistance 3(2 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 3Q 6 sk Jeit A forelt argm wfedier & T e o 2 | afe
uftwer # et 0.5A & @ uiehferd i ;

i) aga ufaty 3ir
i) e % Rl & g e

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 & Hafua foran
ST 8 | S g SIERa JaTehR Ul it B & fore saeete g it | st @
FEHE ‘m’ 3R gEeR faea smawt ‘e’ it |

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]

forom 9 grem T arelt feRvott 6 e @it (i) @ uftads | foeem @ (D) | g9 T
UfE ST GIITAT G371 AT SIST | 37 &t ShiXehi oh AW FaTee R =gdan farerem @i (5) AR
L 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 g s 9 fafon 31 3 6.62) § Breri 0t Hen w uheer S |

(h = 6.62 x 1073 J-s ifw)

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 | ‘AT A’ Rl IHRT I T8 F1 1341 71 B 2 30 Ttid S & aed ax
T Fehet 3T feRaAT graT 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 ST 12t o S % o gemm 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 geamr Hi Uk Ziett ‘A’ i Uk geAHMEH, Al 2t i vt ¥ 10kg geaw e 6
T Ot gietl ‘B’ o |t Sivet e § | S Wi Uk TR, gechl auuTierd o o S e A
3R B & 3 790 deit W o 4 gviie oEr wen wen 2 | gielt A Ud B % 39 99 & U1

(Feen & : o a0 wndon A 85 ¢ = 10ms?, 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]

foret Tt o TaTg ok Shifeieh AT <t sarEan Werg W hife | fRddt SeFTeRR arsy B JaEu aid
1 Shifdeh o7 WHics A& 9 7 TehR T=fed 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 Hl TRl ¥ HH g it wrEifaf ougnge | afe Iem & Hia 3R few & am
A 227°C 3R 27°C 2 @ THl g1 hl 21 1 TRehe 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]
fereae o g1 32 Ik Tt w1 SuiT ek ferearel w1 ST EUEET | ST STt U w@iRe
fgust 'A' 280Hz smarit & g @@ fgge 'B' & i wfoerke 4 foramg wem ot @ | @i
R ‘A’ sxfereram ot Rrerh @ e 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 forgda fgga & St gai 9 &% 8 20cm it gl W o fredt forg w
30 fgya & fogm & & uitmon 3R feen 7 ik | igga i evamg 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 < fferdi wam & B fih =it 2, ‘1) kst drw e B fean @ qen L7 we i
STERTI 1 T 3¢ @ | sy foh ud kst 4w I @ y ot W e feedt formg R TRt <

e 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 @ fike =iterE 4.2 mm utg 7 afe QY Suskwut i 1.4 STue-ich % IResfl ot
H ol o W At I g4 arelt 78 TR <ier 1 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 gt st fem fefta | 36 Fem ot Su=im ek foRelt erot ¢ W ifsaufaea wwmst
& e (N) o forg ssstes ierid N = N exp ™ <o hifa |

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

27. a)
b)

b)

b)

Define impulse. Give its S.I. unit.

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]
JATe <kt uftwren feiRam | g@emt S.1. ATk 9aTEu |

200g geT|™ @1 s Feadl 20ms™! o o1 9 ek Raerst @i IR st g A 9 fohew
HRAT 2 | A1 foheh o o &1g g 20ms ™' o a7 | I[& 37Tt o fom & 90° 1 <hivT STt
T3 34t At wwaet ® S @ ReemSt g Rifua e s aiehet shifeTg |

OR/3tean
Define kinetic and potential energy of a body. Give their S.I. units.

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™)

foret fig <Rt nifawt va fefast oot Bt aftwman <o | g9k S.1. AR 4T3 |

10kg gea™ 1 Uk ek, formmazen |, 10m & S8 w fogerma fofen wmen 2 1 7€
ey d it 2 | feufost st & fore ot ot weet ferfar o g ess i it oiR
feufas rient @ uftere™ w9t & 4m i 3= W AR | (g = 9.8ms? =ifm)
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28. a)

29. a)

30. a)

b)

State Faraday’s laws of electromagnetic induction.
What are Eddy currents? Give two important properties of these currents.

How are energy losses due to Eddy current minimised?

[6]
Fe o forega grareha TRot o fem foaRa |
HeR TS S el @ 2 39 SISl o @t Wewerqut 0T S |

WeR YRS & HROT A ATl FA1—TH Y FH FY FHAT ST Eehat 27

Distinguish between the polarised and unpolarised light. Explain, how can
polarised light be experimentally detected?

State Brewster’s law. The polarising angle of a medium is 60°. Calculate its
refractive index.

[6]

gfor v rgfera Tt | 9e hifTe | wwensu ok we grn gfem wenn i ugem e A
T Fehdt 32

o o frem faRau | Rt mem o1 gauRtd@ wion 60° R | 3Ek SUEdHTE @
UNeheT HINTT |

With the help of circuit diagram, explain how a combination of two diodes
can be used as rectifier.

What is a Zener diode? With the help of circuit diagram explain how can it
be used as voltage regulator.

[6]

URUY TG h! T § ST hifTU foh 31 SISl o IS i 39A Al & ®u
H 9 foman < wemar 27

IR TS AT AT 27 Ush URUY ANE H TRl O GHETET foh 3Eeht SUART dieedn
fars s sud A s awa 2 |

SISAS)
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