» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
PHYSICS
wifdes fosm=
(312)
Time : 3 Hours ] [ Maximum Marks : 80
o ;3 "0 | [ qUTiek : 80

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. When glass and copper pieces heated to the same temperature are touched,
copper piece seems warmer than glass piece. Explain why. 1

Ifg dfel qA1 HI= o a ghel Sl THM A deh TH TRl S, @ B4 W dlsl 1 ZhST HIF
TS i T H A9k TH T @ | T Ao foh UE /T Bial ¢

2. Name the source from which the earth receives ultraviolet radiations. 1

34 |id 1 T foafad fsom geeft wreiTht faferon wm s 2
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3. What is the name given to the light of a single wavelength? 1

3T YT 1 1 AW T e B oo haer ues € qiesd o6t UehieT gran 2 7

4. Name the logic gate which performs (a) multiplication and (b) inversion
operation. 1

34 q e %1 T fafed St (%) R B qen (@) Fopa A Gl w2

5. Write two points to distinguish between ‘mass’ and ‘weight’ of a body. 2

forelt aeg & FemE IR 9R # & o (97) Tarfad

6. A concrete wall of thickness one metre of a dam can withstand a side pressure
of 10° N m~2. Find the thickness of sidewall at the bottom of the water dam at

a depth of 100 m. [ g= 10ms~2 and density of water = 103 kg/m3 | 2

forelt Stememr (39) it w Hit A1t Fhghie Y AR 10° Nom 2 % Uvd <9 sl G8d R Tehdl
2, @ 100 m TR ST it aeft W ud dar it werg At e =@t [ g =10 ms 2

AT ST 1 Fed = 10° kg/m? |

7. What is the numerical value of the specific heat of a gas in an (a) isothermal
process and (b) adiabatic process? Give reason for your answer. 2

forelt frar <t forfSte oo o1 b 7 (%) HATTE YRH | q9T (@) TG0 TshH § fShdAT g
27 M 3 & o o fafad

8. How is the resolving power (RP) of a microscope affected, when the (a) wave-
length of illuminating radiation decreases and (b) diameter of the objective lens
decreases? State reasons to justify your answer. 2

forelt gemaefl it faved amar W w0 w9 2, afd (%) S%g P UG F arel fafeon 6t
T FH B ™ qT (@) ANGYIR o8 H ™ FH T FE! A IW H gk o
o ferfed |
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9. If the frequency of the incident radiation on the cathode of a photocell is
doubled, how will the following change?

(a) Kinetic energy of electrons

(b)  Photoelectric current

State reasons to justify your answer.

gfq forelt wepmifeRd ¥ & Shefie W stufad fafrn it smafs & S = fen sm,
fefefad o @ dfted grm?

(%) goEHl A s St
(@) YeRmIfeRd, am
319 W A Y o ford wwor fofed |

10. What are intrinsic semiconductors? Explain how a semiconductor can be
converted into an n-type semiconductor.

IS 1Tt @ 1 Arced 27 Uk S1edEeieh ol n-UshR o AdEmTes § fRH YR ®U=id
foran Strar 27 wm AifsR |

11. Define the term ‘projectile motion’. Show that the path of any projectile
launched at an angle to the horizontal is‘asparabola. A football is thrown in a
parabolic path. Is there any point at which the acceleration is perpendicular to
the velocity? If yes, where?

‘geye i’ =l afnfya AR a7 e T afes 9o @ foedt Fior w ymifea foeet g s
U TH WA (WEIET) BT 2 (T Feaiel Sl WA 99 § el ST 81 T 39k O W
1S U forg @ STEl W oo, A w87 Ife &, @t el w7

Or / 3F9a1

State the law of triangle’ of vector addition. Obtain the magnitude and direction
of the resultant of two vectors inclined at an angle. What will be the
magnitude and direction of the resultant of two vectors acting at a point in
the opposite direction?

Tfesti & A0 & o ‘Bys faw’ = fafad ) et o w gk @1 afet & i afew &
gfmmer g foem & for s v RIS afe ot fomg W ot @1 |feet i foem wh-g@t
forodia &1, a1 afomHt afewr 1 afmmT den ekt e w2l
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12. A particle starts from rest at time t=0 and moves in a straight line with an
acceleration a(m 5_2). Find the time at which the (a) speed of the particle will be

4 times its speed at t=2s and (b) distance covered by it will be 8 times that
travelled by the particle at t=2s. 4

Tk 0T ¢ = 0 GHT T TRMEEwT @ Tid IR oal 8 31 g (ms™2) & o0 8 T 9t @ |
TAdT 8, A 98 THT 1 hifeTd—

(%) T8 W 38 F0 H A, IAF t = 2s W AT FH 4 AT B,

(@) 59 W 38 g/ 7 i T8 g, 30 g ¢ = 2s W T I T8 g A 8 A Bt

13. State the law of conservation of angular momentum. A wheel is rotating at an
angular speed m about its axis which is kept vertical. Another wheel of the same
radius but half the mass, initially at rest, is slipped on the same axle
gently. These two wheels then rotate with a common speed. Calculate the
common speed. 4

HIVT T % weequr & fm w fafad | v ufeen s o o @ el R @ 7| s gl
I FeAR T 38 ufed i gi (vfrad) W, formmewen # foa ws o= ufeen ot @ =@ fon
ST 8 3R A ST Ul T € R 3 ¥ TRy guiE R @ 21 ate @R e e
g ufed i e % suer 2, foheg 3UeR 59 Uedl ufed % FeWE @ ST 2, at el
afgt =1 3wafym o aftesfera A

14. Define the terms (a) stress and (b) strain. State Hooke’s law of elasticity. With
the help of a labelled stress-strain graph, describe the behaviour of a metallic
wire hanging from a rigid support, when load attached to its free end is
gradually increased. 4

(%) ufeaat qon (@) fagfa o aRenfia HIER) 5% &1 g w1 e fafed ) g w1 o
R forelt 3@ SMUR @ e 3136 g R W oledh 9R wI fR-ofR sgrEn S 21w
STAER 1, Teh iR Sfderet-fospfa w (3rmera) < gerar @, auiq hifsd)

15. A pipe 20 cm long is closed at one end. Which harmonic mode of the pipe
is resonantly excited by a 430 Hz source? Will the same source be in
resonance with the pipe if both ends are open? Why? [Speed of sound in the air
= 340m s 4
TH R W < fopet 9139 il EE 20 cm 21 AR 3 430 Hz & @ &G W A
(i) T (SSimm) S, @ 39 UTEY 1 -9 W46, 39 A ok @1 AR eAm? Afg
Ig EY ST o W gen @, @ #0198 gl |id % WY IgAE O Fie [ e w9y §
AT =340m s~ ]
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16. (@) Find the value of the current in the given circuit.

T T2 aftay § for[q 9 1 A 91a it |
A
QVT 30 Q 30 Q
e

(b) A galvanometer of coil resistance 12 Q shows full deflection for a current
of 2:5 mA. How will you convert it into an ammeter of range 0-7-5 A? 4

fopeft TroamHier it el & Uil 12 Q 21 I8 2-5 mA H 90 W P @hd T
foeaor aoifar 21 28 319 0-7'5 A & UNER & UHI § F8 T Hidl?

17. With the help of a ray diagram, explain the construction and working of a
compound microscope. Write the expression for its magnifying power in normal
adjustment. 4

T TR STRE il TR ¥ ST GEeRl i EET a91 39k Rl GU i | |
THTASE | 3Heh! 3TaeH awan o fordl g7 ol |

18. Draw the general shape of the output characteristics of an n-p-n transistor in
its CE (common-emitter) configuration. Draw the circuit diagram for obtaining
these characteristics. Which regions of these characteristics of a transistor are
used when it works as a switch? 4

ot n-p-n TN & CE (3wafs Icqwieh) fomma # ffw (smmseqe) ifvremafors ashi it
U 3TRfal ol quIgd | 3 AME&NeS Jshi I UH A o o Taws 9wy o i@
Y | TR & U feom Y wifa ™ & 0 39 sifsrenafoes o & f5d & o1 3uam fhan
ST 27

19. (@) Starting from the equation for the pressure exerted by a gas on the basis
of kinetic theory of gases, deduce (i) Avogadro’s law and (ii) Boyle’s law.

T % oTpfd R WoemeTia fRE T % @@ % T wieRw @ uRy =
(i) ATl o e e (i) St o fem @ T e

(b) State the first law of thermodynamics and express it in its mathematic

form. Mention its any two limitations. 3+2=5
FETTReh! 1 gom Fem fafey iR 39 v &9 § =2k i | 38 = & & &
il faafad |
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21. (q)

www.FirstRanker.com www.FirstRanker.com

A wire kept along the north-south direction is allowed to fall freely. Will an
e.m.f. be induced in the wire? State reason for your answer.

Ie-gfqor feem o ¥ w aR 1 g6 &9 § TR Sar 21w 3w ar A fgaares
T (e.m.f.) IR BM? T IW F o wwror feafiad |

A coil B is connected to a low-voltage bulb L as shown in the figure and is
placed parallel to another coil A connected to an a.c. source.

@ B A (“ a.c.

L source

Explain the reasons for the following observations :
(i) The bulb lights up

(ii) The bulb gets dimmer if the coil B is moved upwards

T T 3N § FSAl B o 919 Th 7 (FW) dleedl & a9 L JST 2| Feell B &l
T 3T Hecll A o AU W T 2, S T To Hio (a.c.) WA ¥ I T

@ B A O oo

L |

freifera Treqori o T =Rl ToE HifSRr:
(i) Scd YT & ST ]
(i) FHecit B FW I3 W e B Gh1el A (i) 8 Swan @

State the condition for resonance to occur in a series L-C-R circuit and
hence derive an expression for the resonance frequency. 1+2+2=5

foRet L-C-R uftdy & 31g1E & foid wrd (fery) foifed qon 3@ s1gae g & fod
STk TH Fhifer |

State Coulomb’s law in electrostatics. Write it in its vector form. What is
the importance of expressing it in vector form?

TR foggfash! # Fom w1 Fem faRa | 38 |few 9 4 =5k Sive | 30 afey §9 § 2
T I FT ITAIMT 27
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(b) Point charges each of magnitude g are placed at the three corners of a
right-angled triangle BAC as shown in the figure, where AB = AC. Find
the magnitude and direction of the force exerted on —gq. 3+2=5

@ (fom) o o 7 wmehr Y BAC # AB = AC. 30 dF I § ¥ Y% W
q ufTer 6 foeg omaw W g, @ —q AV W S 1 GRA 991 36eh! fewn
Fifsrr |

B (+q)

A(-q) C(+q)

Or / 3J9a1

(a) Define electric field at a point. State its SI unit. Explain why test charge
qy should be infinitesimally small. Show the direction of the electric
field due to isolated (i) +ve and (ii) —ve charge.

foreft forg W forega, & ot wftemen fofied | soekt wHo 3o (SI) ATk 1 =7 T Hifvw
for wdiemo aw g, ST w9 ¥ B F g1 =Med | @ (i) eRTens (+) qen
(ii) FTCH (-) AT o Torggq & 6t faem gwiie |

(b)  Five point charges each of magnitude!(q-C are placed on five vertices of a
regular hexagon of side L metre. Find'the magnitude of force on a charge
—q C, placed at the centre of the hexagon. 3+2=5

forelt TW-wgs I T ST i @ L e 71 39 9 A H " TR W g C
AT ST T T, TASYS F g W W —g C &Y W T A a9 H
qiaTor ST <A |

A @ B (g

C@
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22. Mention any two points of difference between the phenomena of ‘nuclear
fission’ and ‘nuclear fusion’. Explain using the graph for binding energy

per nucleon (ij) versus mass no. (A), how the release of energy is accounted
for in two cases. S
iR fomed’ de ‘WW’&%Q&WWW&I@%%&WW(?)

T FIE G (A) & = U6 % 3T O <M TR 3 qA1 ufsemen °§ et o9 Aifed
el 2
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SECTION-B
wWUes-a
OPTION-I
ICET M|

( Electronics and Communication Systems )

( 3RTTRT T HeR e )

23. What are the two main merits of a UPS over an inverter?

Ttk (37eT) il gt | o fo THo (UPS) & &t g@ 1T fafiad |

24. Calculate the wavelength of a wave of frequency 40 MHz propagating in a
medium. [ Speed of light = 3x10% m s_l]

foreft Wi # w=f@ 40 MHz 3Tgfd it a1 & aUiaed o1 qieher hifSRi| | Tehrer &1 o

=3x10%8 m s_l]

25. What is modulation? Why is it necessarily needed? Name the four methods
of modulation.

AT © 1 AT 87 T8 H A ¢ Hige shl AR Tt % W forfad |

26. Name the five layers of atmosphere that are considered to play main role in
communication. Write the approximate height from the surface of the earth,
frequency range and functions of these layers.

IgHSA Hil I Ut Wal & AW foafied SHh TER § g e 71 R gt it Tag |
T FaTS, ST SAGTT IRER G207 S TehET 1 3@ hifetd |
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OPTION-II
IEET M|

( Photography and Audio-Videography )
( wIEHTH A sfee At )

23. Define the term ‘angle of view’. 1

TR IO I qRATA hITS |

24. What is meant by the ‘speed’ of a photographic film? Write two units in which
the speed of a commonly used film is expressed. 2

wIwThE fhew i =’ (wffe) & w1 acdd 27 amIa: Ugw fhedt Y = & fo |t
A fafad |

25. What is a digital camera? Describe its working: Write the main difference
between a digital camera and a film-based camera. 4

fefSteat Fm #n 27 3us w0 @1 avia A | fsfea o qen feen-snenfa Foo & gen
IR T

26. What is a video-tape recorder?” Mention four points of difference between
video image and photographic image. Write the difference between audio and
video recording. S

HAfem-2u gt Fn 22 fifen ufafors qon wemnfees ufafera § wm s iR srifen
(o1=7) e difea (qwa) feanifen & = erag aar 2 7

* k ok
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