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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 -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 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. Lyman series of spectral lines is obtained when electrons in hydrogen atom
jumps from higher orbits to the [1]
(A) First orbit (B) Second orbit
(C) Third orbit (D) Fourth orbit
Tt T3t hl ATSHA JUT e TH Bt & e gESI U] § Seiare = Soak Shell | HhHuT
wd -
(A) ugelt wem # (B) &l wen H
(C) <ol e | (D) witeft when o
3. Variation of viscous force (F) on a small sphere falling through a medium with
the radius of the sphere, is represented as : [1]
A g B g \
A r ’ N r ’
E F
(©) (D) \
r r >
forelt weem @ fiRa gU o B et fug W oA aret vm-aa & fug & B & wn
& i Foud S ST T 2
S Pk \
A I ’ 3 I ’
E F
(© (D) \
r r >
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4. The length of a pipe closed from one end is 0.5m. If speed of sound is 340 m/s

in air, fundamental frequency of standing wave is: [1]
(A) 1360 Hz (B) 680Hz

(C) 340Hz (D) 170Hz

T R W =g Tk utga i o 0.5m 2 | 3 arg | safd e 340 m/s @ @ st
ot Tt St 2

(A) 1360 Hz (B) 680Hz

(C) 340Hz (D) 170Hz

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

TS THIR Wie WA hi aTian sTal 36eht wiei o &g arg 8pF 2 | At wiel % & <t gl =t
e R @ T 3R ek S URIfaredieh 2 ht ugred R foan e ar sweht emian gntt —

(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
forelt ufteTforent o TarRuT @1 S.]. W @ :
(A) diee/The (B) 3im-ehe
(C) diee—dws (D) atm/Ehe
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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 shen ®

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) 2\
€) A (D) A2
T3 oI fawaTeR V o Siaiia i gil @ | S5t Si—3ei atlaed A 2| At TRutehi dieedt
= 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]

fonfra faweuT 61 SU=T STk, 1) TEEE % T ® v AT § Waadgas TRd ge, 1 e &
TR fig W o ae 7aH ot & foe w0 ot fem sgea= il |
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13.

14.

15.

16.

What is a cyclotron? Derive the expression for cyclotron frequency. [2]

TEFACH N EA 2 7 WEEAEH g ¥ fog serewen g fife |

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 3R atrafer afedier 30 9 U Jeit i et srga ufedier & @ wirer e 2 | 3t
uftmer # gt 0.5A & @ aftefera iR ;

i) arga ufady 3R

i) e & ¥ & i dieea

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]

foret gotargia i Tk | grarchid & (B) T 36k |19 WHARIUT ST g v ST & Teitua fekan
AT R | 3O g SERA JRTER U W e % R srsee sy it | o @
FEUE ‘m’ 3R 3EER! frea 3maw ‘e’ #i |

Why photodiode is used in reverse biasing? Explain. [2]

RIS Tl SUAT SR STARRT | 1 fohan Sren 32
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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.

22.

23.

Distinguish between half life and mean life of an radioactive meterial. Derive the
expression for half life in terms of decay constant. [4]

feaferea vamed it sreierny ot mea g We AR | e Ferdie & el @ s omg W foro
ek S I |

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 Tt o TaTg ok Shifeieh AT ht sarEan Werg W Rt | fRdt SRR arsy B JdEuE aid
1 Shifdeh o1 Wics T O fora TehR wafem gan 27

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]

gk NG Hl TRl @ HHT g hl RIS THgngy | afz Jea & Hia 3R e & am
A 227°C 3R 27°C 2 @ THl g1 hl 2 1 TRehe it |

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]

foreumg = 21 & 2 ok farfr st S SRk fereuel R SR TWENST | St St 1 Uk Wi
fgust 'A' 280Hz 3Tt o gER Tl Tyt B % W wfoerehe 4 forede siem ot @ | @ gyt
'A' &t arfersRan STt foRert B TRl 82
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24.

25.

26.

Find the magnitude and direction of the electric field intensity due to an electric
dipole of moment 10~ C-m at a point 20cm from each charge. Dipole length is
10cm. [4]

amgut 107'° C-m & forgrita fgga 3 &1 gt & v & 20cm &t g8 W oo foreft forg
=4 fgya & forga o & ufwmon ik fegn e fife | fgga Fr g 10 ecm 2 )

Obtain equation of a simple harmonic wave in one-dimension. [4]
T fenfia e STl ol w1 SesTeh SYeus hIRU |
OR/stean

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 fgferdt v @ fife =iterE 4.2 mm utg 7 afe QY Suskwon it 1.4 STued-ic % IResli ot
H ol o W At I g4 arelt 78 TR <iers o uftehe i |

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 | 34 Fem ot su=im ek foRelt erot ¢ W ifeaufaea wwmst
& g (N) o forg srsstes ierid N = N exp™ <o hifar |

FEH A = e uiies et N, @7 (=0 W SAIefred TRATUjaT &t 6ee ¢ |

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)  man i ufwm fafee | e S.1 AR SR |

b) 200g gemm™ 1 HiE Feard 20ms~' & AT W Teh RGeAret il AR mar g S 36 foheh
TR 2 | Afe foheh o1 & @1g g 20ms ™! & 97 | Y 34wt o fem | 90° i wiur St
T3 34 Qs wwaet H S @ ReemSt g iU e s aieret shifeg |

OR/atean
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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) ot fue i nifow e ferfawt o=ttt aftsmen Rifso | 3ek S.1. AEres FamEu |

b) 10kg =99 1 Uk Teeht, formmereen |, 10m Fi I=3 W fagera foran st 2 | 7@
ey it 2 | feufost st & fore ot ot weet ferfar o g ess i it oi
feufos Stent o1 uftehet w9t & 4m Fit Jmms R AR | (g = 9.8ms? #ifm)

28. a) What is diffraction of light?
b) Give two important difference between diffraction and interference of light.
c) Draw intensity-phase difference graph for diffraction through single slit.
[6]

a) TR <k forerda & o aread 22

b) ekl & foada 3R =aferehor # 9t HEwaqUl SR ST |

C) UhATHl faradH o foTu figmn 3 hell—3=R & == IME SA1ET |

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) yfoa Ta syfem TRt ®§ 9e it | awenge o S=m gr gfem SRt St uge e
S TRl 22

b) wErR @ fam fafRan | fFedht mem o gt wior 60° R | TEk SUEdHTER @
UNeheT HINTT |
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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 N Hi T A are fifku @ St & gEeE w6 U s % ' v
H HQ foran s Ewa 27

b) TR SIS FT AT 27 Teh UNTY AW hl T A THATEY foh S@eht ITART dieed
fams S wud Fa frr st a2 |

SISIS)
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