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Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.
(i) Al questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.
(iij) 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.
fEw: () O - Eve E—wue ¥ qu wve |
(ii) @vE ‘37 & At T TA F B | TS YHI o IFwanid foehed U MU 2|
(i) w@vg ‘o # < faskeq &1 whenfiat 1 Faat uw faemew & & gl F W A E
(iv) STET Teavdeh B, WY, Tes 3R ATHIihd 3TR@ sHIST |
(v) I STrewEes &, Tk GriiR st 3uRT fher S ahdr 2|
SECTION-A
Que-A
1. What is a thermodynamic open system? 1

FsamTiees foga o (frepm) & @ aret 27

The length of a simple pendulum is changed gradually and the corresponding
time period is noted. Plot a graph between the length (I) and the square of its

time period (T2). 1

prism.

i & et =0 g0y & avi-fagur (uftegmor) & o e sror () fatad )

Toreft T e < e § -t aftadq foram STTam @ TR 99T TadenTal Jd foRan ST 2
A ciersh <l TFaTg (1) 3R SATadehTed & a1 (T'2) & s T (3T sHTEd |

Name the factor responsible for the phenomena of dispersion of light by a glass
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4. Name the type of extrinsic semiconductor obtained by doping an intrinsic
semiconductor with a pentavalent impurity. 1

et 31 sredamers 1 U= wgg (T9-wES) % R e (IrgfE) SN wifed e @ foRm
b T T8l 3Tef=ITeres ST 27

5. Show graphically the variation of g with the distance from the centre of the
earth. 2

g (TTecd™ ) o WM H, YAt o ks ° gl o A1, UiEdd ol Yeiid e (faee) & for
T T (ATCe) 1 |

6. How is the angle of contact for a liquid in a tube related to the shape of the
meniscus of the liquid? Give one example to support your answer. 2

foreft Afctent (=) # forelt 5@ o TaRi-oRI0T 1, 39 39 & Yk ad (Fa95H) o ATHR F, FIT
TESE BT 27 A 3 I I % for weR 3arewo i |

7. On a chilly day, a brass tumbler feels much colder than a wooden tray at the
same temperature. Why? 2

302 Og § fiad @1 fir™, ael i 3 @ Aferes 3ver orran 7, Fafd SF 1 99 99 2
T B 87

8. Can we have two coherent sources using two incandescent light bulbs? Give
reason for your answer. 2

1 W 3 qudid forggq Sedl % SUAN ¥ 31 heTerE, Jid TTH S Hehd §f 30 Ik ford
Euliepy

9. Draw a labelled energy-level diagram showing emission of various spectral
series of hydrogen atom. 2

BTEgIe W] <t fafye et Afte (F@nsti) o 3Icasq #1 Yeikid & (femm) & o w
FTfRd Seti-ER Fo (@) sATEd |

10. Draw the symbol of an AND gate. With the help of a circuit diagram, show how
AND gate can be realised by using two junction diodes. 2

AND 712 & Udieh s-1Ed | Uk 9RuY @ g YeRid i f6 & 9fy <@l & 3w 9
AND T2 8 g T ST gehdt 2|

11. Show that vector addition is commutative. Two equal forces have the
magnitude of their resultant equal to either of them. Calculate the angle at
which they are inclined. 4

vefdta iR fo afewr am wafafma (FepRfa) @ 21 @ s & 9uF (SWR) sl &
gftorret 1 afETeT 399 O TRl U oot o SR (WHF) 21 39 1 Sl o S ST hivl [1d shifer |
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12. Two masses m,; (= 20 kg) and m, (= 10 kg) are connected at the two ends of a
light, inextensible string passing over a light, frictionless, fixed pulley as shown

in the figure. Find (a) acceleration of the masses and (b) tension in the string
connecting them, when masses are released. (g =10 ms_z)

m, (= 20 kg) AR m, (= 10 kg) 5=7HH i a1 a&qU (fU) Th geehl, Afdr= S < <
T ¥ sem-3fem 4 g 3R ¥® SR T o GER T IgUR TH Todhl, HNURIE,
R (=) fordt % S & SR Tt 21| a1 awgetl sl gk STEe § (%) 3T o 3R
(@) St W 1 F1d AR | (g =10 ms™2)

\/\

my

13. A solid cylinder rolls down an inclined plane without slipping. What fraction of
its kinetic energy is translational? What is the magnitude of its velocity after
falling through a height h?

T SRR 3 TRt STMd dHdd W SR fhacl geshal ¢ Saehl TSl Sell ol shi-|1 Wi
TYHTRET 87 h 918 | TRA o 99T, 39 e o o7 1 qiEmr (FH) feram grm?

Or / 39a1

In a hydroelectric power generating station, 10° kg water falls through a height
of 50 m in one second. (a) Calculate the work done by falling water. (b) How

much power can be generated under ideal conditions? (g=10m s_2)

fopelt SreTfergq Icae® HeR (RIE) W UH TS H 10° kg UMt 50 m F=E @ frar 2
(%) frd g ot g0 for T S o aftene RIS (T@) STTeRt e § 39w fohadt Wik
ITH Bf? (g =10 ms™2)
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14. State how the viscous force between two layers of a liquid depends on different
factors and hence, define ‘coefficient of viscosity’. What is its SI unit? How is it
related to poise? What is the effect of viscosity on the terminal velocity of a
body? 4

et za it @ WAl & i wH a9 fie-fie FRe | e e fl #xar 37 s s
ToTeR 1 ARG AR gEeR SI (THo Eo) W faifd| 39 W @l diew ¥ F®a
T B7 YA T R g o 3TeT AT W T YN 2t 27

15. Vibrations are executed in the air column of a closed-end organ pipe. Draw
waveforms and obtain expressions for wavelength and frequency for the first
three modes of vibration of the air column.

Which harmonics are present in the closed pipe? Which pipe (open or closed) is
richer in overtones? 4
Torelt U R W a5 AT U1gd & AgEa H o 3cad TRl T 2| SR o R il gom

i faemsti & for qUmeT A=Y 3R Y (I70) T A alTesd IR A & ford et e
Hife |

= AN UEY H HH-Y TE I9F Bd & God IR a9 A0 qied H ° freH st
AR B 27

16. (o) List four ways in which energy losses take place in a transformer.
31 TR HRN (1) B fafed foma grawid 4 i g g 2|

(bp) What modifications are made in an a.c. generator to overcome the
problem of insulation and sparking, when large output powers are
involved? 4

3Tk Wik & i @ avag foegq Ovm o Tpfom (vomfdh) <t wween o FeRo
(@ F) = ford To Hio AT # o wureawor (wftared=) foram Siram 27

17. Draw a labelled ray diagram to show the formation of the image of a distant
object by an astronomical telescope in normal adjustment position. Write the
expression for magnifying power and length of the telescope. Is the magnifying
power more, when adjusted at the least distance of distinct vision or when
focussed for normal adjustment? Why? 4

T gErEeH fefa § fordt Triel ganis g g a%g ol Uidters a1 fa@H & fol wh
Aiferd foRTOT TR@ SIS | SHRT AR ST IR P HTg ok ford ek fafad | gweht
ST T T A § S A 8 w1 gene ofy i s (<o) gt w e
H? 3o RO Ty |
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18.

19.

20.

21.

With the help of a circuit diagram, explain how the amplification occurs in an
n-p-n transistor in common-emitter configuration. What is the phase difference
between input signal and output voltage in this case?

T URUY ARG I FEEdT ¥ W HifvE T 3wy e = § nop-n 2 3R yaeH
F0 g 37 39 2w # fFaeh fomer (G9q) 3k frfa aeear § foram s @i 27

Deduce the law of equipartition of energy using kinetic theory of gases. Obtain
an expression for the total energy of a monatomic gas molecule. How is this
expression modified for a diatomic gas molecule?

T} o T (IT-TT(d) a1 ST d §U S -GH{aHTSH o EW Sl goad (I)
I | TH-TTT 16 % 3] il T Hell o ol sk Foad (W) Ao | fg-memes |
1] % fordl 39 et § SR SUaRor (TRedA) T BT 37

Obtain an expression for the energy stored in a capacitor. A parallel-plate air
capacitor has an energy U. What will be its energy, if (a) the separation between
its two plates is doubled without any change in their potential difference and
(b) the potential difference between the plates is doubled keeping the plates
where they are?

foreft wenfr o Gfea oot o ford ws =t o iR | foreft TR wie arg gurfa 6 S
U 2| 39t Se1l forat 81 Sierft, afe () fawarm o i foreft aftada o wiei o o= 6t gt
1 A TAT R G S SR (@) wiel ol gd fefd # wEd gu ek e % favaral @ &
T T smre

State and explain Kirchhoff’s second rule for electric circuits.

In the given electrical network, find the values of currents {; and i,, and the
potential difference between the points B and D.

forggq aftweri = ot forra® =1 qawn fem foifaw ofi swent wom fifsm |

fe2 TR dgd Seeeh (qftuy) § fagd 9w i #IR i, w1 9F qu1 fgeti B iR D % W
e Jra i |

_ 4V,4Q

A 1 By B

Ej

2V, 20 —— =
5 40 2V,2Q

D | c

i Fa
6V,6Q
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Or / 39a1

Distinguish between ‘electromotive force’ and ‘potential difference’ of a cell.
When current from a cell increases, the potential difference between electrodes
decreases. Why?

Find the current drawn from a battery of n identical cells each of e.m.f. E and
internal resistance r connected in parallel. The external resistance of the circuit
is R.

foredt At & “fagaares 9@ R favearad’ & & o (W) fofed | freh @@ @ of w8
oI o 1 AH SgH W 36k TaiSl o St favaTaR A i 8l ST 8

w3 (FdEH) n e H T A2l § T G W REETEE 99 (e.m.f.) B SR SRR
gfeler r 81 afd 3 A FHR FH § 8 IR e ufeg R 7, @ 39 98 ¥ fRadt forpq ama
T &Y

22. On the basis of de Broglie’s hypothesis, obtain an expression for the wavelength
associated with an electron when accelerated through a potential difference
V volts.

With the help of a labelled diagram, describe the experiment to verify the
existence of matter waves. S

forelt gtz Rl V diee o fawarat | caftd foRar T 2| Sl o qieRetl % SUR W
Y TrEE a0 % o U ek UTH e |

Tsh AHIhd o il TERdl ¥ 9e1d-aun o 3TEdced ol Tcdue i & o/ JIT o1 9
Hif |

SECTION-B
g4
OPTION-I
-1

( Electronics and Communication Systems )

( sSR! 3R TER T )

23. What is meant by the term ‘demodulation’ With the help of a circuit diagram,
describe the process of demodulation. Draw the curves to show (a) input
modulated wave and (b) output modulated wave. S

Tomfge’ @ @0 aed 27w foa (mw@) it memdr ¥ fomigem wwm @1 @i fifsE
(%) Frasft afgfera o ot (@) friw wighaa o it foam # o e e
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24. What is an inverter? With the help of a block diagram, explain its working
principle. Give its two applications. 4

iUk (3=ER) 1 BT 27 U sk o (IRW) il Gl § 36F FEFHE! {Ugd w WY
ISR | 39 &t 39 fafad |

25. Give two reasons for emphasizing the linearity of the medium in
communication system. 2

Toret F=m =g § w1 1 aehdt W 9 o & o @ o e

26. How does a cellular system work? 1

TR T S HrE el 37

OPTION-II
ICET M|

( Photography and Audio-Videography )
(FEETR TE e -SfTE )

23. Draw a labelled diagram of a lens photographic camera. Describe its principle
and working. S

T BT HA T Ueh THifhRd o (3@ 9153 | 39 fogr=a 3R & a1 auia hifsr |

24. State the two factors on which the wavelength recorded on a magnetic tape
depends. Write any six points for the care and maintenance of video cassettes. 4

JEEh 2T T AR alTesd o &t sl W R st 27 difen et % wa-tmE & ol
ot S aTett T B gEerEr ke

25. The setting of a camera lens is changed from f /4 to f /8. Does the aperture
increase or decrease and by what factor? 2

T hH o9 Sl ATl £/ 4| f /8 T S T IUeHT gk e AT Hm AR Fohaan e

26. In what form, information (audio) is stored in a compact disc? 1
Torelt wga fewa (Fro o) & gum (w=7) form w9 # wiva et 27
* kK
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