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

5. (@)  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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Time : 3 Hours | [ Maximum Marks : 80
9 : 3 HUe ] [ qurieh : 80
Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(iii) 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
frafafea # sR-w Siiara e 1 stfreem & €2
(A) T (B) Hefetd
(€) R (D) e
2. At 0K, Germanium behaves as . 1
(A) a conductor (B) an intrinsic semiconductor
(C) an insulator (D) an extrinsic semiconductor

0K T SHfTEH <8R il © :
(A) TH < & TE (B) T "SI THEIETh Fl e
(C) T fagauHt = WE (D) e 9 AYER hl e
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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
frafafeaa # wF-a1 fagagraesta fafswo gaifys Setem €2
(A) TETH fafezo (B) WA ool
(C) 3ToreR faferzom (D) e fopsol
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) 5 times

1
(C) 36 times (D) 36 times

el ot -t Genfl ot @il o o= o T Rl 6 TRIEEAish o qered | o1 Sl § o 35k
1 & i €

(A) 6T (B) ¢ T
1
(©) 36T (D) 3¢ T
5.  The number of electrons and neutrons in 1§O atom are respectively : 1
(A) 8and 18 (B) 8 and 10
(C) 10 and 8 (D) 10 and 18
180 o e ol il ) He
(A) 83iR18% (B) 83R10%
(C) 103R8T (D) 10 3R 18 %
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

frefafead 5 9 fra st gfa i oo e foare < o 3orm sifvafa =it strerearhal
TE Tt 2

(A) SR EEE (B) TAZEL

C) TRIEHE (D) WR ¥«
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7.  The orientation of an electric dipole in a uniform electric field which corresponds to its 1
stable equilibrium is :

ok THM fogd & H W fogd feya o1 e Hqer % W o ©
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_—>
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C — E D = E
© —== D) —/—=
8.  The reaction responsible for energy generation in the Sun is : 1
(A) a chemical reaction (B) a controlled fission reaction

(C) an uncontrolled fission reaction (D) fusion reaction

I Sl S % fau SeRerEl stfuferan €
(A) TEES SAfdishan (B) Tl et famied stfvfshan
(C) efwfa T fages afufsen (D) Hemm sifufsean

9.  The current gain of a transistor in common base configuration is 0.95. Its current gain 1
in common emitter configuration would be :

1

19
iR fa=ma § fdt 2ifet ) uRmefsr 0.95 §1 Sy Scastess fa=ma § ga!
RIS BT

(A) 0.95 (B) 95 (C) 19 (D)

(A) 0.95 (B) 95 < 19 (D) %
10. The combination of gates shown below represents : 1
T o
Q Y
(A) AND gate (B) OR gate (€) NOT gate (D) NOR gate
==t gt T fre-wEe e A g
T o
Q Y
(A) AND (B) ORI (C) NOTTe (D) NOR T2
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11. Mention two ways by which the strength of a given electromagnet can be increased.

TY < Akl 1 S hitag [ g forddt feu TTa forpa e ot geierar ® gfg ot =0
RETIR

12. Bodies A and B having masses m; and m, (m, > m,) respectively have same linear 2
momentum. Which of the two is moving faster ? Explain your answer with relevant

mathematical relations.
i A 3R B, Seh oW AR my TE m, B, (my > ), TAM Holml | WM €1 370 4§ fopm
g o1 9 A €2 3799 ST 1 SARSAT TG T SFSieh g1 Shifsiu |

13. The speed of sound in air is 332 ms~ ! at 0° C. Calculate its speed at 20° C. 2
0°C R I § =af1 i =t 332 ms 1 €1 20° C W THH! AT T URbHe hifor |

14. 2

10 Q

40 Q)

In the given circuit, no current is flowing through 100 () resistor. Calculate the value of
R. Show relevant mathematical steps.

few o fagga aftger §, 100 Q wfokier § 18 &R yanfed 70 &1 W &1 R 1 A Rehierd i |
IYTF TOTA Ifehet =)o g9IEy |

D
|
|

15. When radiations of frequency 5.6 X 10'* Hz are incident on a material, photoelectrons 2
are released from it with zero kinetic energy. Calculate the work function of the material.
(Planck constant =6.6x 10734 ]S)

S forddt ugred W 5.6 x 1014 Hz 39 & forertor smmufid 2ia € A 39 WegeeeM = Tifast
Fott 4 fomer 8 €1 Ierel % wEwer 1 Uiehed HifaT | (T iR =6.6 10734 S)

16. What is meant by directional characterstics of a p-n junction ? Give its one application 2
based on this characteristic.

p-n G gETE F e sifucel @ 9o sifvu €7 T8 sifaem W eefid s9R T
ST ST |
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17. —_— 2
oA ° o C

- B >~

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 # guiié 7w s § @ U ST e Gad s e W 1A, BARCH A fRy
foig T A 1 @ LA 8 7 SR AT 2

18. A heat engine operates between 20° C and 80° C. Calculate maximum possible efficiency 2
of this engine.

IS ST 31 20° C U1 80° C & <= TshHd BIdT §, SHeh! 3Tfeehad Hferd g&dm ot ufieher
HIfST |

19. An open pipe of length 1, and a closed pipe of length 1, both resonate with the same 2
tuning fork in their fundamental mode of vibration. Calculate the value of 1,/1,.

1, SIS <hT Teh et 9I5Y TAT 1, TTHITE o1 Teh o I159 Teh & fgYSl T o |19 {01 Hed
P e H SAIfGd €1 1,/1, % A 1 IRehed it |

20. Indicating the meaning of the symbols used, write mathematical expression for Raynold 4
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 Hohdl o 37¢ SdId gU Hice & o fou s fafaw | o8 e fordft @it i yars
Tt 1 FuRo F w82 SR fp THics HEl TF Ug 96 © IR 39! i fomr =&
Bt |

21. What is meant by the statement. “Internal energy is a function of state”. Will the 4
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.

e, ¢ Tiafier STl Tk 1A we §1'7 @ o e i § 7 9 foRdt feRr W @i e
foRan STTan & o SHent STiafer ol | gfg Bt © A1 T AR B | FAFTGER! & g e
TR wed fafaw | 58 =ose § ®r &1 fogd fuiia o & dey o aRue &1 Seo@
HIfST |

22. Explain the principle, construction and working of a cyclotron with the help of a labelled 4
diagram.
Tk AHifohd 3TN ! TERl ¥ el i fagia, G oIk srifafy auemsy |
OR / et
Explain the principle, construction and working of a moving coil galvanometer with
the help of a labelled diagram.

Arifera fos 1 Terar ¥ = Fedt aRmd F fagid, e oik wrifafy gy
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23.

24.

25.

26.

27.

28.
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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.

ot o0t Terarn § < o fgfert v sreen 1 v wife | e oiR ordia fis fmior o6t ot
(i) TI-3T=R (ii) THeA-3T=<R & U5l # fafay |

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

electron in its n' orbit is given by E,, = — % eV.

n

SR % IESIST IXHIY] HiSe hl ITAN hich UK €9 ¥ Fcd=l hitaq foh SeTae[ sl 8!
ndl HMH St B, = — @ev Eaik

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 ?

I H oo F A E? I Y FHT B9 T2 Sol-SSl F SNUR W & SIG! T TR
=TeTeh 3R 31efereh & ®9 § fohd TR i © 2

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

e s for =l
() 9T 9§ @ W SRR A TS S g |

(i) AT U YA & T I e TR A T |

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

Tfq & i o fafaw | Jeet frem o1 U S aa U ste<d @i aun fgdra fem w1 3w
FHLeh @ S IR 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.

-t IR0 91 BT § 7 faga-graeea IR Haet W o fem fafaw ) fgdt fem
% fau Tfvrdta s +ff fafew | 9Rd emf &t fosn aam o faw yga =M w1 @ qo1 sweA
fafe |



29. 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 W3 AHifhd 3TRE TR AN STUR & om0 o A 2 Y ot fohor o1 e7uard=
TUEY | YA I se ¥ faeer o1 fhe YR guiferd 2iar € 2 Ha W% 9ARy | 4fe
I hI0T 45° o G forare™ w0 =Aad =1 1 (i) =IAaw fa=e i (i) oo & aared =1
3T ol TRehetd hifed |

30. 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 :

(i)  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 Tet faga was o 5e1 51 m ot a8 9 =) fiwan §1 9f 15 H = fryamer stet =1 afmmr
108kg€f?ﬁqﬁ7ﬂ\?‘lﬁaﬂ'ﬁ@:
(i) U F MYR W fRAaTer 39 Sidt grI e e e |
(i) 3Rl TS W 3H G g S h S FehA el Al |
(i) =fe SIS ot 28T 90% B M SueTss U forefd wferd |
OR / 3trdT

A body of mass 10 kg is moving on a rough level plane with a constant speed of
4ms~ 1
(i) 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 =AM & T e forddt Gied, THad 908 W 4 ms L &1 =R =1e § Ta9H © ¢
() 3H R A A Tl i FATH GG TN 2 STIT IW I AT it |

(i) afE 3| e W 319 20 N &1 Uk 9 T i fS@ H TR ST 1 2 s I¥=1d S9! =1ed
iR HIfST |

(iii) 37 S Fehe H Ig fie forat g 7@ wam?
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