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

(ii) 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 one dopant each for converting an intrinsic semiconductor into (a) an
n-type and (b) a p-type semiconductor. 1

foret 991 1= ¥ (F) n-TER k qAT (@) p-UER o AdAEH oW T TR-TH
rqfhsres (ureek) o1 A fafed |

2. If the absolute temperature of a gas is raised 16 times keeping other variables
constant, what will happen to its root-mean-square velocity? 1

Ffd 37 aiad] ent &1 fOR wad gu o | & fwue am &1 16 T = fen <@, df 36
i -uTe-get A7 H 1 g arm?
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3. The time period of horizontal oscillations of a spring-mass system is 7. How will
the time period be affected if the same system is made to oscillate in a vertical
position under gravity? Give reason for your answer. 1

et fem-seamm e & afas Siaql &1 STEded T 21 3Tadehlal W 1 YNTd 9eT Ife
T TR Tecd 1T I o A HEATIR GleH ¢ A I ok foIe Rt fafad |

4. Draw a ray diagram to show the path of a ray of light which is incident normally
on a concave mirror and is reflected. 1

T TehTSl 1 ToR0T STaael edur O Stfiterreed, STafad 2idl & SR wEidd & S 8 1 39 fog
foror- e s

5. Define (a) an open and (b) an isolated thermodynamic system. Give one example
for each of them. 2

(%) foga qon (@) foafa swAmTfaeht fermt =t afnfya Hie qon g % e ww-tes
EEGUIERY

%
6. Two vectors A and § of magnitudes S units and 10 units respectively are
antiparallel. By necessary calculations, find the magnitude and direction of the

- - > >
resultant vector of (a) A-2B and (b) 2B - A. 2

3 afewit A 3R B ¥ ufemon FE: 5 3K SR 10 THE & R I Th-g@ % TR €,
(%) A-2B @ (@) 2B — A % WRomet afer % qiEm § S R w6 afeeed e

7. When a beam of unpolarised light falls on any transparent material, the
reflected beam, in general, is partially plane polarised. What happens when the
light is incident at the polarising angle? Establish the relation between
polarising angle and the refractive index of the reflecting transparent medium,
with the help of a ray diagram. 2

St Agfed werrer forelt aresft uered W stmufaa g 2, a1 waEfdd e W A1 ®9 |
THAA gfad a1 81 91 BT & S YR YAv-shiv W Afad Bia 8¢ Uk TR AR
RN ¥ a0 I SR 39 IR FaTed o TS o e qea-y LT ehiterd |
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8. Explain the formation of depletion region in a p-n junction diode with the
help of a suitable diagram.

p-n G AT | Ta&T & T TEAT I TH IWEH ARG hH TEEd ¥ T8 A |

9. Draw a graph showing variation of intermolecular forces with intermolecular
separation, indicating the position of equilibrium separation on it.

AU - T o A1 A~ Fc1 oh TRAd Tl G2 & [oTT Th @ (TTh) 18
3R 39 i@ (%) W ar-urded it feafa =t eifera hifsmr|

10. Draw a diagram to show the paths traversed by alpha particles after being
scattered from gold foil in Rutherford’s experiment to explain nuclear model of
atom. How was the large angle scattering explained by Rutherford?

TTHTY] o AT Hieed I AR FH % T THIE & T H A % w=H g yehiffa Tew
O % HET bl 914 o 70 Uk @ SH1Ed | UehT o gRT AT 0 & Yhve 6H Ehe
I Y AT 7

11. (@) State the law of conservation of momentum and derive it from Newton’s
third law of motion.

Tam e w1 fem fafey ik g nfa-wveredt <A & diw fFem @ sy Fifs@

(b) Two trolleys of mass m each, coupled together and moving with a certain
velocity v, collide with an exactly similar pair of stationary trolleys.
Considering the collision to be elastic, use the law of conservation of
momentum to find the velocity of the combination of all the trolleys after
collision.

3 R HY foral S0 I 1 3 mo 7, TR 9 o @ Serdt g8, formmeen &
e 3 36l W % giferdi o T g © T ¢ | 39 28 (FFE) Sl Ty HEd 5
qAT T FEVT 1IH H1 ITAN A T G o A1G 3 A+l iferdl o HASH 1 97 T
Fifs |
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12. State Pascal’s law. Describe the principle and working of a hydraulic jack with
the help of a suitable diagram. 4

urehel o fm Rl fafad | 3wy e g ersglier St % fiera o gueshl wrifafer = ol
FIfor |

13. State Coulomb’s law for force between stationary charges. Write its vector form
and hence define one coulomb of charge in terms of force. What are the SI units
of k (constant of proportionality) in the expression for Coulomb’s law? 4

TR el & o= 5 & e fam o Fom &1 wem iR | 38 Fem % =S # afew 9 5
fiRae o 398 91 o UG1 § Uk eld SO shi TRATHT U6 IS | 36 oW o =St | Igh
ke (3TgaTt feareR) 1 SI wreh foffed |

Or / 3941

Define electric field due to a point charge. Write the mathematic expression for
it in the vector form. What is the SI unit of electric field? Draw the electric field
lines due to (@) an isolated positive charge, (b) an isolated negative charge and
(c) an electric dipole.

et fomg otawr o Fror 3aue faggq & it v fafed | s fow it <o =t |few
®q § fafed | foeq & 1 SI wme w0 27 foredt (&) faafia aameaes smem, (@) faafa
FEOcHe: AT a1 () forpd f5-ga & #rw faggq &= wanstt & qurigd |

14. Explain the following terms :
(@) Limit of resolution of a telescope

(b) Resolving power of a microscope

How can the resolving power of (i) a telescope and (i) a microscope be
increased? 4

= vt = T AR

(%) TR i fades dmn

(@) gewexfl 6t faved awa

(i) TLERI qAT (if) YA i favie swareT 1 hd Fem™ ST Fehdl &7
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15. Derive an expression for the maximum height and time of flight of a projectile
thrown as shown in the figure below :

f fomm ™ @ & AgER % (vl ) ™ et gaw it stfteran = qen IsmA
EINER NS GERCIIE DI

16.

17.

18.

My

N

Derive an equation for a simple harmonic wave in one dimension. Deduce a
relation for the phase difference between two points on a wave.

TS 3MEd T o Ueh-TaHid qHieRtor o foie st gead shifordl | foret @ < a1 forgadi o
= e o foTu =isie Feaa il |

Explain the principle and working of a transistor as an oscillator. Draw a
schematic diagram showing its various parts.

Ifed & TG T IR & g 9 38l A o T i | dfes & fafim s =6

M % foTe, 3wet ush e o ey |

(@) A block of mass 10 kg moving with a velocity of 1 m s~! collides with a
spring of force constant 1000 N m~!. Calculate the maximum
compression of the spring.
1 m s~! 3 & I FI 10 kg FFHE H TH ek 1000 N m™ ! g forara ame
& |zt g1 T8 4 398 3c9d 1fererad e &1 wH F1a it |

(b) Calculate the compression of the spring at the moment when kinetic

energy of the block is equal to one-fourth of the elastic potential energy of
the spring.

M o 399 wdted 1 7 39 Eafd § F1a RIS SE Teeh ol TS Sel, (S
vearey ferfas il 1 Teh-=e 2|

312/0SS/204A 6



19.

20.

21.
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Derive an expression for the heat transferred across the two opposite faces of a
rectangular slab of area of cross-section A, thickness d in time t. Its two faces
are maintained at temperatures T, and T, (T} >T,) respectively. Hence, define
thermal conductivity of its material. What are its SI unit and dimension?

UF HARIATHR Tk ol ATIEA-FE H &% A IR TR d 8 I 39% a Helshl &l
T, ST, 2 (T, >T,). % %ol H R THIE elh W THY ¢ H TAMI=ARd g aTel 3T
o =I5 oo ISR | T8 I ATeishal i qRTYG RIS s9e SI uEek 3iR fomn
R |

Or / 3F9a1

Draw the curves showing the variation in intensity of the radiations emitted
with wavelength for a blackbody at different temperatures. What are the two
conclusions which can be drawn from these curves? Hence, deduce Wien’s
displacement law.

fafr amai  forelt v & Icafsia faferor S diaar &1 aresd & @y foeror (9fEdq)
foEm & foIT s TA153 | 37 9l ¥ BHA-U &1 s Febret S geRd 27 36t @ off & faemm
e 6t geafd A |

Derive an expression for the potential due to an electric dipole at any point
(r, 8). How is this expression modified when the point lies on the equatorial line
of the dipole?

e fogd f3-ya & wron Tl faeg (r, 0) W fava & fou =iviss ogeqw il fava & forg
=Stk 1 B Afe Fg forg f5-ya i frefia foufa & o ofzass = fom @

(a) State the four conservation laws for nuclear reactions.

iR sTtuRansTi o fore = wxeor femt i forfied |

(b)  Write an equation for the nuclear reaction, when 29328U nucleus absorbs a
neutron. Why does it become [-active after absorbing the neutron?
255U M T g I STERIN A % FIE SI-Hid R Al S 87 59 AR
FafufoRa o forg wefieRto foafad |



(c) Complete the following equations of nuclear reactions :
Frfaftaa ik stffsrnet o axffewwn @ g il -

H 19 1 16
(1) oF + H— g0+7?

"+ 63 2 64
(i) 29Cu+ 1D - SOZn+?

22. Two electrons are moving in concentric circular orbits of the same radius,
8.5x10"* m with the same speed, 3x10" m s7! in mutually perpendicular
planes. Calculate the magnitude and direction of the resultant magnetic field
at the centre of the orbit. (Given : Mass of electron = 9x1073! kg, charge of
electron = 1-6x1071° C)

3 ToiFe[ 8-5x 107 m il wHM oo it wehesl gaThR wamedt # 3x 107 m s7! A U
& = W TH-gEL o A, Il H THE ¢ | el % ks 98 TRTHT ek & o g
T fom & 7 1 uftee FisR| (TG 2 goiag &1 s=29mE = 9x 10731 kg, oae &
amEw = 1-6x10712 C)
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23.

24.

25.

26.
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SECTION-B
Tug-a
OPTION-I
-1

( Electronics and Communication Systems )

( Feraieh! 3R TR erear )

How is UPS different from inverter so far as switch-over time is concerned?

TS A T2 B ok T Al 3§ stany wifts wer TR wehR wreftues & fir gran 27

What are two basic components of a communication system? Draw a block
diagram of schematic arrangement for the communication system.

fopelt T=R @ 6 HH-T S G U BId of TER qF o (I SHSwTeHe I8 1 U stk
G =1 |

State two reasons why it is not practical to transmit audio-signals to long
distances. Write one advantage and one disadvantage of each of (a) amplitude
modulation and (b) frequency modulation of radio waves.

T8 -8 St FRo § S eafi-gehdt w1 foemet gt a ariftd wen e @ g 37
A T % (F) AW AigeH a1 (@) G AgeH % Th-Teh ¥ 3T TH-Teh FHl HI
3@ Hier |

Describe the main features (height, frequency-range, etc.) of five layers of
earth’s atmosphere, which are considered to play important role in space
communication.

SATRTIR HOR # g qfteh M areft ges % agHvee i ufe wal % ger de (S,
SAf-aRER 27e) M vl shifs |



OPTION-II
IEET M|

( Photography and Audio-Videography )
( IR T arttea-Hifeamrdt )

23. There is no need of a darkroom or any other kind of processing in a polaroid
camera used for almost instantaneous photography. Why? 1

T AT (0Th Bl o4 o fU UieRize R U 31w Fe (STh-FH) A1 A TR YR *
T (TATEAT) Y SATawashdl 7 8 T RO F 27

24. State four important factors which affect the duration of exposure for a
photographic film. 2

BRI fher < 3T i THamafe st Jwifad i aTel TR JgE ekt i forfied |

25. (a) List five physical dimensions of sound which are central to audio-
recording.

waft % 3 utar Wifds il B gEeg S 7 | ger-afieea i ufwn s
=l 2|

(b) Who invented the first machine for recording and reproduction of sound?

eqf % AfIeREd d JTecdTad & T gelt 7 1 anfashr fora foram on?

(c) Why does a colour camera have four vidicon tubes? 4

T W 4 IR fafewia s=qEn # T &1 w1 9EsE 87

26. Describe the construction of a compact disc and draw its cross-sectional
diagram. Name five types of compact discs. 5

Ted fewh 1 T o1 avia Al qo SOkl TR -Ie &l T TG H15d | Ut Jehi 6
Hea fewent o W fafad

* ok ok
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