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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. 54/ OSS / 1-A on the Answer-Book.

(a)  TheQuestion 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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Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(iiiy Each question from Question No. 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 separate time is allotted for attempting
multiple-choice questions.
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1.  Which one of the following is not a characteristic of musical sound ? 1
(A) Wave velocity (B) Loudness
(C) Pitch (D) Quality
FrAfafaa & #H-w Hiitr =i # afiesm T8 g2
(A) TTET (B) Welerar
(€) R (D) Tored
2. At 0K, Germanium behaves as : 1

(A) a conductor ) an intrinsic semiconductor

(
(C) an insulator (D) an extrinsic semiconductor

0K T SH9H SIeeR i © :
(A) TF TEF H WE (B) U A9 =TS i We
(C) T fagmadt =1 @@ (D) TS 9"l TH=esd Hi 7%
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3.  Which one of the following electromagnetic radiations is most energetic ? 1

(A) Ultraviolet radiations (B) X-rays

(C) Infrared radiations (D) Light rays
Freafafaa § FH-m fagagema fafEo geifus swam &2
(A) e faferro (B) e farof
(C) arer=a fafeam (D) wehre fertof

4.  When the space between the plates of a capacitor having air is filled with a material of 1
dielectric constant 6, its capacitance becomes :

1
(A) 6 times (B) s times
; L
(C) 36 times (D) Y3 times

e TR ATy s F B o S % T 6 Wi % vered ¥ 9w S € 6 g5
1T 2 e #

(A) 67T (B) 7 T
1
(©) 36TH (D) 3¢ T
5.  The number of electrons and neutrons in '§0O atom are respectively : 1
(A) 8and 18 (B) 8 and 10
(C) 10and8 (D) 10 and 18
180 T H gl SR =g # Hem we
(A) 83R18% (B) B83W10%
(C) 10387 (D) 10318 %

6.  Which one of the following semiconductor devices does not need any reverse bias for 1
its operation ?
(A) Zener diode (B) LED
(C) Photodiode (D) Solar cell
frafafaa § 9 fra s gfa =1 o107 F frooea % fou serm sifaafa &1 sragasa
T et ?
(A) SR SHEE (B) TEIE.
(C) TRIEES (D) ©R"EA
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The orientation of an electric dipole in a uniform electric field which corresponds to its
stable equilibrium is :

we g fagd 49 # @ fage fgya o1 = dqem % g faam §

(A) — (B) — O F
(©) EE D) —fF—E

The reaction responsible for energy generation in the Sun is :
(A) a chemical reaction (B) a controlled fission reaction
(C) an uncontrolled fission reaction (D) fusion reaction

T4 H el oA % fore STt st €
(A) THEMEF AR (B) Trfaa fwenta forgza srfuferan
(C) wifmEfm T fage sifufda (D) weem sifufewan

The current gain of a transistor in common base configuration is 0.95. Its current gain
in common emitter configuration would be :

(A) 0.95 (B) 95 (€ 19 (D) %

vEfre-anur famma | fadt gifsrer %t urafs 0,95 €1 Syafe sarsts famm 9 ot
YRTAS BT

(A) 0.95 (B) 95 (€) 19 (D) 10

The combination of gates shown below represents :

P ig":D—q

Q Y

(A) AND gate (B) OR gate (€) NOT gate (D) NOR gate
= g T e-ware et

o) A

(A) AND 2 (B) ORTE (C) NOT e (D) NOR 2
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Mention two ways by which the strength of a given electromagnet can be increased.

T8 1 Tl # Ieora Hife o g feet fau o farm g @1 gaem § afs & W
Hehell ¢ |

Bodies A and B having masses m,; and m, (m; > m,) respectively have same linear
momentum. Which of the two is moving faster ? Explain your answer with relevant

mathematical relations.
fi= A 3R B, fS% o9 HAW: mlﬂﬁfrrrz%, (my >Jf:2),wﬁaﬂ@mﬂﬁl = 9 fohg
oz =1 o aAferms §2 2199 S st ST Hid IO Sieeh BRI Shiteg |

The speed of sound in air is 332 ms~! at 0° C. Calculate its speed at 20° C.
0°C W o # wafq i =1 332 ms—1 €1 20° C T gHH! =t 1 qfiahor wifs |
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In the given circuit, no current is flowing through 100 2 resistor. Calculate the value of
R. Show relevant mathematical steps.

fe mmu ferera uftaer #, 100 Q wfader § A om0 yenfea 7 & @ €1 R 1 #F wRiewfea Sifsm )
EYas T 9iehe =X 29iEu |

When radiations of frequency 5.6 X 101* Hz are incident on a material, photoelectrons
are released from it with zero kinetic energy. Calculate the work function of the material.
(Planck constant = 6.6 x 103 JS)

i foret aered W 5.6 x 1014 Hz 3ngfa & fasroon smafaa 2 € df 399 wREasR 3= nfas
For | faqaa & €1 gered % FrEweE @ 9ftes wife | (@i FEdie=6.6x 10734 JS)

What is meant by directional characterstics of a p-n junction ? Give its one application
based on this characteristic.

p-n WY erie % Sfems sfvetani ¥ @ wifbua 87 59 sifiereor Wosneifia sEe
FAFIN AR |
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In a tube of the shape shown in figure, a non-viscous fluid is in continuous, streamlined
flow. Out of points A, B and C at which point will the pressure be minimum and why ?

ot i 2IiE 7w Afern § | U 1vIH O Haa rifEs yae H ¥ A, Baivc # @
falg W e ® <@ AR E 7 SR ?

A heat engine operates between 20° C and 80° C. Calculate maximum possible efficiency
of this engine.

T AT 3o 20° C 71 80° C o =9 UehiHd Bra1 &, 39! Aferaan Fuifea gem =1 9Rsad
it |

An open pipe of length 1; and a closed pipe of length 1, both resonate with the same
tuning fork in their fundamental mode of vibration. Calculate the value of 1,/1,.

1, @IS T U Gell 9159 A1 1, ollg o1 U o< 989 U & gy w@ft & w9 o1t g
A e § SFAed €1 1, /1, % HH 1 G St |

Indicating the meaning of the symbols used, write mathematical expression for Raynold
number. How does its value determine the nature of flow of a fluid ? Show that
Raynold number is a pure number having no dimensions.

T Gehdl % 1Y FAW g {Hice §E=A % fau =Ieae fafau | o8 = & ™a & 6
vefa %1 Fuito 4 w56 87 guid 5 Hice 9@ uF g 9@ § R 399 HE fam @
ol

What is meant by the statement. “Internal energy is a function of state”. Will the
internal energy of a system increase or decrease when work is done on it. Write the
mathematical statement for first law of the thermodynamics. Write the convention
used for determination of sign of work done in this expression.

Ty, ! oTidfier Fel U ST e B0 ¥ o arad 2 €7 e TRt e e e
o ST & < IRt Al e H gfe B W AR 81 TS & 9w frm @
T we fafaw| =9 =sss | #d %1 faga Fuifa w6 & g9y 9 e 6 seem

Hifa |

Explain the principle, construction and working of a cyclotron with the help of a labelled
diagram.
T AHiTRd TG 1 Heradl | Taeen o fagia, s i srfafy e

OR / 3teran
Explain the principle, construction and working of a moving coil galvanometer with
the help of a labelled diagram.

Aifehd o 1 TeEd | 96 Fed SEm w1 i, e i srEfaly e
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With the help of a diagram, describe the set up of Young's double slit experiment.
Write conditions for the formation of bright and dark fringes in terms of (i) path
difference (ii) phase difference.

fors =1 weEa @ 97 % fgfer v =aten &1 oviF Sifew | 9w 3t € fvs fmior =1 o
(i) TY-3T=R (ii) Fem-2=R F 72 # fafaw)

Using Bohr's model of hydrogen atom, derive mathematically that the energy of the

: &g 0 13.6
electron in its n'! orbit is given by E,, = — —5—eV.
n

AR F BRSO I WA F I FF MR T H e i F e w5 e

n T H 3 E, = - o eV Bl B
n

What are energy bands in solids ? How are these formed ? How do we classify solids
as conductors and semiconductors on the basis of energy band diagram ?

SHiH S-S P EAE? 3 FH A A ¥? TS F ER W TN 3G A
=TeTe 3R s ¥ T R wen F E 2

Explain why :
(i) Sky appears blue when viewed from earth.
(ii) Sun appears red at the time of Sunrise and Sunset.

=R e R ==
(i) 9ot | @A W SH Few TR A |
(i) Al U YAt % TG Gd @ T S |

State the three laws of motion. Use the first law to define force and inertia and the
second law to define acceleration.

fa & o fm fafae | veer fam @ 39 &3 9 ud g 1 a9 fgaa fam & 3w
Tk T 1 AR i |

What is Electromagnetic Inductions ? State Faraday’s law of Electromagnetic Induction.
Express second law in mathematical form. Name and state the law used for
determination of direction of induced emf.

oA WO = B § 7 fam- g o weEe e o e fafan) g fem
% foru nfordta =55/ off fafaw | 9@ emf it fowm T % faw v fam &1 9@ 99 o=
farfam |
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Drawing a neat labelled diagram, show the refraction of a ray of light passing through
a prism of equiangular triangle base. How does the value of angle of deviation change
as we increase the value of angle of incidence ? Draw the corresponding graph. If
deviation is minimum for an angle of incidence of 45°, calculate the value of (i) angle of
minimum deviation (ii) refractive index of the material of the prism.

T T AR E a1 TaAYe YR % 9 § 9 S g & R &1 e
TYISE | 39a 10 ggH Y fomed ®io fog wer yuifad e €2 Hih urE weRe) 9
ST IV 45° % 4 fo=e™ o =gAan 2 @ (i) =FAad fa=em S (i) 0 & gere &
AYEIIF o G Hif |

In a hydroelectric power plant, water falls from a height of 51 m. If the quantity of
water falling per second be 108 kg, calculate :

()  The work done by the falling water at the base of the dam.
(i) Power generated by the plant under ideal conditions.
(iii) The useful electrical power available when the generator is 90% efficient.
ot wre1 fearega 993 91 51 m &t S9i § A fiian 21 afg 15 ® 2 fyarel sier =t aftm
108 kg &1 Tl IRehferd Hifora
(i) W F AR R et 38 5 gr o e wnt
(i) TeY SunE § 39 WA g SiAd HI S Hehel drell iR |
(iii) A S =T & 90% B A Iveieg 39ARA foregd wifer |
OR / 3terern

A body of mass 10 kg is moving on a rough level plane with a constant speed of

4ms 1

() How many minimum number of forces are acting on it ? Explain your answer.

(i) If a force of 20 N is now applied on the body for 2 s in the direction of motion,
calculate its speed after 2 s.

(i) How much distance will it travel in these two seconds ?

10 kg ZoAAH =1 UF U farelt Headl, Twael 9a8 W 4 ms~ L & ST = § HE §

(i) TH WO e Fell h FAaH HEA F4 8 7 370 SO St e it

(i) g 39 92 9 3/ 20 N =1 U 9 770 1 90 | e < i 2 s 999 S9eh! 91 &
ftahe HIfaT |

(i) = < Gee H 7% fus feat <t 73 wom ?
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