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pages.
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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 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. 49/HIS/1, Set [A] on the answer-book.

5. (a) 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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Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and B’.

(i)  All questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.

(ivy Draw neat, clean and labelled diagrams wherever necessary.
(v)  Use log tables, if needed.
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SECTION-A
Lus-A

1. Name the logic gates which perform (a) multiplication and (b) inversion
processes. 1

37 qeh el 1 A fARad S (%) TUH A a7 (W) FehA T AT B B

2. If the absolute temperature of a gas is raised to four times its original
temperature, how will its root-mean-square velocity be affected keeping all
other variables unchanged? 1
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3. Human heart, on an average, beats 72 times a minute. What is its beat period
in seconds? 1

qHg g9, 3T9ad, T e ° 72 R 9ghdl 2| 30 9SHhd &l AEd-Hhid dehg § fohaar
grm?

4. A concave mirror of large aperture does not produce a sharp point image of a
point object. Name this defect of spherical mirrors. 1

M R o Fadd qUvl g foRet forg awg 1 geaw forg wfafera 7t sman| et gdon &
39 3 &1 AW fafa |

5. Describe three types of thermodynamic systems. Give one example of any one
of them. 2

o TR & FeATdeh e w1 aui hifs | 3 @ TRt ue w6 ek e i)

6. Experiments indicate that the velocity of a freely falling body on reaching the
ground depends on two factors—(a) acceleration due to gravity (g) and (b) time
duration (f). Use dimensional analysis to obtain the dependence of velocity v on
g and t. 2

TR 98 QWi @ foh gk €9 8 Rt g8 avg 1 97 gedt qd W 9= W (F) o™ @l (g)
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7. With the help of a self-explanatory labelled ray diagram, establish a relation
between the polarising angle and the refractive index of any transparent
material when an unpolarised light is reflected by it. 2
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8. Describe in brief the formation of depletion region in a p-n junction diode with
a suitable diagram. 2
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10.

11.

12.

13.

14.

Draw a graph showing variation of intermolecular forces with intermolecular
separation. Hence define the term ‘equilibrium separation’.

S-S AU o A1 FAU-IF T ok IRA I 3 o [T Th A6 S 3T 309
| AR Wi aRTia i |

Draw a diagram to show the path traversed by alpha particles after being
scattered from gold foil in Rutherford’s experiment.

QRIS & YA H 9 hl 9=t g0 Gehifvia 37T ShuTl o HIETT okl 2914 o Tl Ueh TR o153 |

State three laws of motion. Define impulse and state its SI unit.

Tifd o o et o1 TeRe hifSR | atam h aftstror 9o s@eRt SI AEes fafad)

State Pascal’s law. Describe the principle and working of a hydraulic jack with
a suitable diagram.
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Hifs |

What are three basic properties of charges? State Coulomb’s law of charges.
Define the SI unit of charge with its help in terms of force. How many electronic
charges are contained in this unit?

A o AT gAY U T &7 A & foTe e & e w fafed | @ w9 sa &
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Or / AYail

Define electric lines of force (field lines). State their six properties.

forgq s@r-Yanett 1 aftarn €@ 31 et & B et ety fifv |

Define the following terms :

(a) Near point of an eye

(b) Angular magnification of a simple microscope
(c) Magnifying power of a microscope

(d) Resolving power of a telescope
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15. Derive expressions for the maximum height, time of flight and range of a
projectile thrown as shown in the figure below : 4

o foam ™ o % ogEr B T R uder B sfuman S, SeE e ot W %
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16. Derive an equation of a simple harmonic wave in one dimension. Also deduce
the relation for (a) phase difference between two points on a wave and (b) phase
difference at the same position on a wave but over a time interval. 4
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17. What is electronic oscillator? On what factors does its range depend? Draw the
(a) schematic diagram of an oscillator and (b) circuit diagram of Colpitts’

oscillator. 4
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18. (a) A block of mass 10 kg moving with a velocity of 1 ms™! collides with a

1

spring of force constant 1000 Nm™". If the spring is initially at rest,

calculate the maximum compression of the spring.

(b) Calculate the compression of the spring at that moment, when kinetic
energy of the block is equal to one-fourth of the elastic potential energy of
the spring.

(%) 1 ms™! M H I g2 10 kg FHWH H TH ekl 1000 N m ™! o Fdisw art
B & zoruar 21 3 fSm yrey § form stamen # 7, a1 f8m # 3@ gu fiekaw
Tdie 1 UM 1 it |

(@) f&m % 3cqa gded &1 7F 39 foafa & 3 AR, 59 ek it wfast e, & i
T ferfost STl oht Ueh-=er el

19. Find an expression for the heat transferred through a rectangular slab of area
of cross-section A, thickness d in time t Its two faces are maintained at
temperatures T, and T, (I3 >T,) respectively. Hence define thermal
conductivity and obtain its SI unit.

T STIATHR T[Eoh hl STIIEA HIE 1 &TFA A 7, THH! HIEE d & TUT 38k a1 Helhl o ard
FH: T, AR T, & (S&fh T, >T,)| Th %eih d o Heleh T OHF ¢ H TR g dreft
FET o TT0 Uk Tk 1 hIRST | S99 SEHT STctehdl hl TRTST SIS 91 39eRt ST AT e
it |

Or / J9a1

Draw the curves which show the variation in intensity with wavelength for
blackbody radiations at different temperatures. What are the two conclusions
which can be drawn from these curves? How do we arrive at “Wien’s
displacement law” from these facts?

fafir i W foret Hfvoe @ Icafsia faferon <t e =61 qore=d o @ fomror femm amw
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20. Derive an expression for potential due to an electric dipole at a point (r, 6). What
will be the expression for the potential for special cases, when the point lies—

(a) on the axial line but on the side of positive charge;
(b) on the axial line but on the side of negative charge;

c) on the equatorial line of dipole? 5
(c) q p
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(M) Tyga i frefim foufa & o wafgass = foa e

21. State and explain the four conservation laws for nuclear reactions. Write an
equation for a nuclear reaction, when QSgU nucleus becomes beta-active after

absorbing a neutron. 5
iR sfufsreeti % fog = weon fa 1 e R samen Fifs@ | @ 235U Aifi
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et

22. A wire carrying a constant current is bent first (a) into a coil of one turn and
then (b) into a coil of three turns of equal radii. Compare the magnetic fields at
the centres of the coils in the two cases. 5
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SECTION-B
Qus—d

OPTION-I
IEET M|

( Electronics and Communication System )

( sHFRITRT 3R TER =TT )

23. Why do we hear some radio stations better at night than during the day?
% el TWIHT o JOR & it 31en Taq | 31feek =8 Fi AR od 8¢

24. Draw a block diagram of an inverter labelling its various parts.

e o forfsr el i 3ifhd hid g 391 U sclish 3@ T3 |

25. How does the mutually supporting role of electric and magnetic fields result in
the propagation of electromagnetic waves? Show the pictorial representation of
a plane electromagnetic wave. State briefly the contribution of Indian physicist
Jagadish Chandra Bose in the field of electromagnetic waves.

A T FEAh A hl TR HEEE fHeRT o YR W fagq-greshia aon o g
R iRl | U wndd fRd-greeE aar w1 e feuw fife) wmoaw 8 andE
fiforerfag SPTEET =75 e g1 fohd amTem =61 wifery faawor ifser

26. Describe the process of (a) sky wave propagation and (b) space wave
propagation used in communication system. Draw the necessary diagram in
each case. Mention one limitation of each.

TIR YUt § 9 () W a0 (sky wave) HeRUT Q1 (@) SATHRT a81 (space wave)
geror fafer o1 9o FIST | 90 Taeen & fu Tawess S sHEd 99T T i Ueh Him
off FarE |
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OPTION-II
IEET M|

( Photography and Audio-Videography )
( wIERIThT Ta ATTeal - TeT T )

23. Write two disadvantages of a compact disc. 1

Hed fewn =l 2t sl fafed |

24. In which two respects is a digital camera better than a conventional film
camera? 2

TR fher SR it gor 7 fefsea Fm % <t o fofed |

25. Describe in brief the three steps involved in the processing of an exposed film.
What is the final step in colour negative film processing? State its purpose. 4

gy fbew &t gy ufshen @ ffgd & =Ro =61 waw ° avia fifsd | ofm e feew 6
TETEA s o1 3Afam =RoT 1 2T 27 SR Jae fotfied |

26. Write five points for the care and maintenance of videocassettes. S

Hifemn-Fael hl @I 99 TI-T@E 9 grIf-ed aie gl fatad |
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