This question paper consists of 46 questions [Section-A (31) + Section-B (5+5+5)] and 11 printed
pages.
T TH-T3 § 46 U [@UE-A (31) + WUSF (5+5+5)] q€1 11 Fxd I8 &

Roll No.
: Code No.
A wredo | 34/1SS/2
PHYSICS
Set/ae A
661 ULt
(312)
Day and Date of Examination ... JE U U ST T OSSO UO PSP PO PIUUSURPOR PP
(qrer =1 T 7 faame)
Signature of Invigilators ey O
(et = geamer)

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 booklet 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 Booklet Code No. 34/ISS/2, Set on the answer-book.
5. (@) 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’.

(ii)  All questions from Section ‘A’ are to be attempted.
(iiij Section ‘B’ has got more than one option. Candidates are required to
attempt questions from one option only.
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SECTION-A
Ques-3A
1. Write the dimensions for the physical term ‘tension’ in a string. 1

= 7 Wifge ol ‘g’ i fommd ferfay

2. What will be the minimum speed required to swing a bucket of water in a
vertical circle of radius 16 m such that water does not pour out when the

bucket is inverted at the top of the circle? (Given g=10 ms_g) 1
16 m =1 & Feater ga | TiodH freft S/ & w1 aedt 1 wH-9-F0 ool =1a | aqga

iy wd R e g F o W Al 3@ g, ar off e s« s 3 e (fen ®
g=10ms™?)

3. How does the depression produced depend on the length of a cantilever for a
given load? 1
et fou 7o g (eire) & fou foret SFiefler & Icaa e 3uh wrTE W R ger faf
HAT 27 ‘ .
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4. What is meant by the term ‘neutral temperature’ of hot junction with reference
to thermo e.m.f.? . 1

AT faega-ares 5o % ged § q |fy % ‘SerfA am’ | @ awd 27

5. Write the equation of motion of a particle executing simple harmonic motion. 1

el 3AEd Tid d et shor i i s i fafia |

6. You are provided 3 lenses of powers P, =20D, P, = 5D and P, =2D. Which two
of these lenses will you select for (a) eyepiece and (b) objective, to construct an
astronomical telescope? 1

sy fafi gmarett P = 20D, P, = 5D @1 P, = 2D % oW &9 U 0 8| @il g
T F o 219 30 @ 55 91 o 1 e () AR qen (@) ifhgwes s % fote Y

7. For the same angle of incidence, the angles of refraction in three different media
A, B and C are 15°, 25° and 30° respectively. In which medium will the velocity
of light be minimum? 1

TUH 9T 107 & foe 9 fafsm aeami A, B 991 ¢ # 2J9ads o0 & 9H HEe: 15°,
25° @1 30° 2| A4 ¥ foh| H1ead § WeRTeT T o =AqH BT 7

8. What is the main conclusion of Rutherford experiment on o-particle scattering
by thin gold foil? 1

qact T 9 ZRT o-F0T ok TGRS FehIvi SR o g R @ 27

9. A stone is thrown vertically upwards with a velocity of 8 m/s. If the acceleration

due to gravity during downward motion is 10 ms ™2, calculate (a) the height
attained by the stone and (b) the time taken to reach the top. 2

forel Tee &1 8 m/s A FEAlR FW e TN AR AAYE A F qH T @R’
10 ms™2 B, @ (%) TeoR 1 Afrhem S=mE qon (@) I 9 wgem @ wwd oo
IS |

10. A shell is fired at an angle of elevation of 30° with a velocity of 500 ms™!.

Calculate (a) the maximum height the shell reaches and (b) the range of the

shell. (Given g=10 ms ~2)

FE MeAl 500 ms ™! AT ¥ 30° F IAIA-FHIU R AT STt 2| (F) et it 31ferepay s
a1 (@) et 1 9w et e (a2 g =10 ms™2)
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11.

12.

13.

14.

15.

16.

Show that the escape velocity of a satellite is /2 times its orbital velocity.

7€ Titey T Forelt Suue o1 Geirem 33Uk e 37 1 /2 T e B

A torque of magnitude 0:032 J is experienced by a short bar magnet when
placed with its axis making an angle of 30° in a uniform external field of
magnitude 0-16 T. Calculate magnetic moment of the magnet.

0:16 T TRETU &% THAWH @l &7 § fhdl B B8 g & 318 H &9 ¥ 30° & 0 |

W@ | 98 g 0-032 J TRE F S@-3mE Tg9E HAT B FEE H eI AT
afterfera $ifs)

Show that the capacitance of a spherical capacitor is proportional to its radius.

7g guiee fo6 foreft Miefr enfer 6t enfiar Seht Brean & Srggamgardt 2t 2

A moving-coil galvanometer of resistance 10 Q shows a full-scale deflection for a
current of 25 mA. It is desired to convert it into a voltmeter reading up to 120 V.
Calculate the resistance required.

10 Q Jfag &1 HE Fd-Fuea Teaamie 25 mA faeq o/ & @y qui-Jumn fasm g
21 B9 3 120 V G &1 UISAF o b4 a1l dleeHid A ufEafdd 1 9ed 81 STEdd
yfeliy aftefad hifs)

A tuning fork A of unknown frequency produces 6 beats/second when sounded
with a fork B of frequency 256 Hz. It gives the same number of beats per second
when loaded with wax. Find the frequency of the fork A. Give reason for your
answer.

256 Hz 3N & @Wia BYS B % @19 391 W 3@ PR &1 & @iF By A ufd
YHUE 6 foeae Icqa a1 81 W19 ¥ WRU i & qverq it 98 Tad & foue Ieaw i 2
st A &t srgf F1a AT qom o9 I &1 R off fafaw)

(a) State two conditions which must be satisfied for the light sources to be
coherent.

(b) Two identical coherent waves, each of intensity I, are producing an
interference pattern. Write the value of the resultant intensity at a point
of (i) constructive interference and (i) destructive interference.

() WeRTET Gl Y FerEss B % fore £ 3 vt g Rk s smewss 8, 3% fafau

(@) < TdEq wawEdg adl, [ Tds B dgar [ R, & SAfaeor T s wdt
(i) Tt St ae (i7) Tormeft SfoeRtor & fargent w uformHt digar & 7 fafau)
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17.

18.

19.

20.

For a given photosensitive surface, threshold wavelength is A,. Does photo-
emission occur, if the wavelength A of the incident radiation is (a) more than
Lo and (b) less than A,? Justify your answer.

mmmmmwaﬁéﬁaﬁaﬁx %laﬁamﬁa%%mﬁﬁaw%vﬂ% ar
wmwﬁm%ﬁsﬁm,w(m)x>xow(@)x<xo%?mmﬁgﬁzﬁql

Show with the help of a diagram, the formation of a depletion region in a p-n
junction. On what factor does the width of the depletion region depend?

mﬁmﬁ%mpnmﬁmmwmm:mﬁaaﬁmmmm
et et 27

Name the logic gate realised by using p-n junction diodes in the given circuit.
Give its logical symbol and write its truth table :

feu o ufwy § pon G SIS # IUEM @ fEw aF gR F A TR Smar 27 @ a
yeftes dfsrg qen weam wroft fafay

= i

= L Dis

Define the term ‘moment of inertia’ of a body. Deduce the expression for the
‘moment of inertia’ of a rigid body rotating about a given axis in terms of the
torque and angular acceleration. What is the physical significance of ‘torque’?

F s 0 gl aﬁqﬁum%@ql%mﬁqwaa%v&a o 778 ol 73

and [/c) the distance

51T s 50 ms'l g

P.T.O.

3 moved by the object while the force acts.

‘mrrafaan (1) & % FRE @A aF fUve g 7 g ufewfora Fifs
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the object, (b) the work done bv the force in the process

. 4-0Nm%¢ﬁa%mﬁmm%ﬁ4kgw%ﬁvg-
(@) 9 T B ' 2:0 ms™! = % e R T (%) fve B s el § afed:




22. Define the term ‘surface tension’ of a liquid. Give its SI unit. Show that the

excess of pressure inside a spherical drop of radius r of a liquid having surface

L 2T
tension T is given by p=—.
r

%&ﬁaaa?‘%W’Hﬁqﬁw‘%ﬁ@llmﬂmﬁf@m%mﬁﬁmrﬁﬁmﬁﬁ
ks : O s it s ‘
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28.

(%) 3fuad @ & @y Y GUEE T § p-np TNER % g 9fmy w1 AHifd
IR@ Eifau|

(@) () 39 uiuy o= # eAftes smeETie weed F= A 2 ?
(ii) 38 BT w1 SR ge w9 9 R e % fa e s 7

C )and (b) specific

v

ey

Define the terms (a) specific heat of gas at constant volume

. Find the value of

<l

heat of gas at constant pressure (Cp). Show that Cp -C, =

C, for a monatomic gas.

() fer omad (€ )) W foe T 6 fafie s 9 (@) ﬁmara(cp)mﬁmﬁﬁﬂ@
fafire o ot e ffie) 7 wwien B .C, - C, = = | Pl v % o c,

1 WH F1d I |

29. (a) Figures (i) and (ii) show a.c. circuits in which equal currents are flowing :
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If the frequency of e.m.f. is increasing, how will the current be affected in
these circuits? Give reason for your answer.

(b) List four causes for energy losses in a non-ideal transformer.

(%) T (i) q (1) § & W a.c. 9ROy FC TE &, 59 wum forgq omrd vanfea & @ 2

VVWVA 00000
R L
(=) 2
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30.

3.

Draw a graph to show the variation of ‘angle of deviation & with the ‘angle of
incidence i’, when rays of monochromatic light pass through a prism of
refracting angle A. Interpret the graph. Hence show that

A+

sin( m]
o 2
" ()
sin | —
: 2

where 8 is the angle of minimum deviation.

AUFaE HU A & TRl B0 ¥ 9 uswhavll g it Rl TRt §, @ erveda & 0§
UiEdd & 91y fomed 17 §’ § BH o9 9iEdd & g9 & foe o difhe) @ amw i
=ATEA1 Y o1 e Fisy o
.[A+6mj
sin
2

Sin | =—
2

FEl 5 HAeqan foEe Hi g

(a) Using the basic law of radioactive decay, show that radioactive nuclei
follow an exponential decay law. Hence obtain a formula for the half-life of
a radioactive nuclide in terms of its decay constant.

(b) How does -decay take place in a given nucleus? Give one example to
illustrate emission of B-particles.

(%) edralra e & qa w1 IR Fd gu 98 SWise T feamtna Afve swamdieh!
ga-fm & UM #Rd 2| 3 OYER S9E % 9al § Tl edmir SEemse A
e -3y % foTu g =geam Fifs)

(@) frdt fou o 1firs & B-e 558 TR BT 87 B-F01 & 3cESH 1 AT & faU U
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SECTION-B
Tue-d
OPTION-I
fereg -1

( Astrophysics )
( Ee-tfahT )

32. Define the term ‘pole strength’ in relation to magnetic field of earth. 1

geeft & greehi &9 & "o § ‘ga yeew’ @i giva faRag

33. Write the formula for the angular resolution of a telescope. 1
ol g & it faved & foe &3 fafew)
34. Give two reasons, why radio dishes are usually built in large size. 2

e feuni =1y 912 @es # SE §H % | ror fafay

35. State Doppler’s effect in sound.

The speed of the galaxy is observed to be 0-8 times the speed of light. Find the
wavelength at which Lyman-alpha (L) lines of hydrogen will appear in the
spectrum of the galaxy. The wavelength of L line is 1218 A 3

e o gieer gvma fafay)
forelt Aeraredt <t el WehTeT 1 I 1 0-8 T[T IRl it | 9 alTeed rd e o W fetedt
% TIagH H TEgIS I ATEH U (L, ) TS giEmieR gft| L, S oh aesd 1218 A R

36. Describe, giving necessary reactions, how energy is produced in a star when
the temperature in the core of the star is higher than about 15x10° K. 3

vo foredt aR % e # a9 @HT 15x10° K @ 3= R, O 3mavEs aifufwmanet g 9 we
FIRT for aR | S fFg YR Ioow et B
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32.

33.

34.

35.

36.

OPTION-II
IEET i

( Electronics in Daily Life )

( &frew Sfram & Tt )

How does the sensitivity of a multimeter depend on bandwidth?

fopeft medivier <t gofean Se-<iers W form wer Freft et 27

How many bytes of memory can be addressed by an 8-bit processor?

ferelt 8-fere (fazep) srerer <ht wgf gr0 foha od Tt foh =1 et &7

List four advantages of IC’s over a discrete circuit.

fafaes aftae &1 gomn & wehigra aftae (1C7s) & = @y fafag)

What is a solar cell? What do you mean by frequency of suitable light as
regards material of solar cell? Name any two materials used for making solar
cells. Can a solar cell be used as a detector?

R O 1 27 U1 A & qare o Ty § 30w YR I AR @ 1 s 87 HR 6
M H IWM BH A R & garet % 4w fofaw | @ R W) 9@ w0 wgEe A wid
IFAN L G &7 " .

Draw a block diagram to show how a microprocessor can be used in a
traffic-light control system.

Tg 29 & foru o6 i areRiaraer fore U 2ftheR-wge. e o § 3w foRan S weRdr 2,
T sclish 3R@ Wife|
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32.

33.

34.

35.

36.

OPTION-III
e 11

( Photography and Audio-Videography )
( wIENITh TE SATTeAl - ST TR )

What is the important characteristic of a panchromatic film?

Toreft Tarrafees fhem 1 W@ @eor @ g 27

Name two methods which are commonly used for film development.

fOhon 9T = § g 3T g arelt 9 faftat fafau)

Write any two advantages of digital audio-recording.

e siteAl-fenten & &t v fafam)

What is meant by the term ‘scanning” Draw a labelled diagram
scanning process in a TV camera.

to show

T " w® A 27 BREl TV SR 1 et uisean i g o fore At st Eif

What is a wide-angle lens? Write its two special features.

Jrge-UfiTer ofe o1 g 27 e 9t fafde wermr fafag)

* ok ok
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