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1. Answer any two of the following questions.

f=ferRad ue=i & 9 fF=8) @1 yeHl & IR AT |

(@)

(b)

Physics

The speed-time graph of a particle moving along a fixed direction is shown below.
Obtain the distance travelled by the particle betweent=0and t=10s. What is the
average speed of the particle over this interval?
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What do you understand by escape velocity? Jupiter has a mass 318 times that of
the earth and its radius is 11.2 times the earth's radius. Calculate the escape velocity
of a body from Jupiter's surface, given that the escape velocity from the earth's
surface is 11.2 km s,

U 9 W R AWMU 57 9 5 U8 Bl GIAM T 241 BT 3uen 318 AT B
3R Ea! Broar g ot o) Boa | 11.2 T 2| 9 59 &) A 9 B0 o &
AR 99 1 YRBferd HITY | T g b o ol &1 Jdg | dardd I &1 A4
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(c) Asteel rod has a radius of 10 mm and a length of 1.0 m. A 100 k N force stretches

it along its length. Calculate (i) stress, (ii) elongation and (iii) strain on the rod.
Young's modulus of steel is 2.0 x 10 Nm2,
TH WA B B8 &) 3541 10 mm @21 &ar$ 1 m g | 100 kN &1 $1E 9e1 39 B8
DI THD] 48 b AfeT Hiadl g1 Be H (i) uldad, (i) dErs H 9 fg d
(iii) fapfa gRefera By | faan 2 fb Tt &1 I71 gamen Jons 2.0 x10™
Nm?2 2|

Answer any two of the following questions.

feferRad uedl 5 9§ f=gl | UeAl & IR QI |

(@) Define specific heat of a gas at constant pressure (Cp) and specific heat of a gas at

constant volume (C ). Derive the relationship between Cp and C.
A <19 W fd 1 @ faRne o (C) den frad smaad w i @ fafire

ST (C,) 1 gt AfTg | (C) Tom (C,) H &y zenfid Iy |

(b) Explain what is meant by the root-mean square velocity of the molecules of a gas.
Use the concepts of kinetic theory of gases to derive an expression for the root-
mean square velocity of the molecules in terms of pressure and density of the gas.

AR BIFTY 6 /9 & 3TIRHT & ¥ A1e {99 BT 9T A g7 a3 A qo
9T B oY I & @ SR T Bl HOd B gY A AVFI g B
AR BT SUANT B §U U AoTd Tl DIy |

(c) State Newton's law of cooling. Deduce this law from Stefan-Boltzmann law.

e & e 99 &1 weF Ry | g9 Few &1 Eha—dleeaq T a9 &
TR e DI |

Define moment of inertia and radius of gyration of a rigid body. What is the physical
significance of moment of inertia?

What is the moment of inertia of a rod of mass M and length | about an axis perpendicular
to it through one end?.

Srecd JITeol d yRyHoT g Bl yRHINT ST | STeca 3Tegel b1 w1 Hifdd Jgw
87

M s dorl | 18 @l fhdl B8 &1 s9d Yo R A dgdd ok dTdl 3 &
aRd: SIS 3meel @ 27

OR (31eran)

What do you understand by centripetal acceleration? Derive expressions for the
centripetal acceleration and centripetal force when a body of mass m moves with a
uniform speed v in a circle of radius .

In an interesting toy, as shown in the following figure, a glass marble is able to loop the
circular loop if its speed is larger than certain minimum value. Derive an expression for
the minimum speed of the marble at the top of the circular loop in terms of radius (R)
of the loop.

Calculate the speed for R = 10 cm. Take g = 10 ms2.
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4. What is Reynolds' number? Define critical velocity on the basis of Reynolds' number.

The terminal velocity of a copper ball of radius 2.0 mm falling through a tank of oil at
20°Cis 6.5 cm s. Calculate the viscosity of the oil at 20°C. Density of oil is 1.5 x 103
kg m=and density of copper is 8.9 x 10° kg m?=.

IHfos GAT T 87 YHlos G & YR R Hhifdd I DI URIATNT HIfoTT |

UHh ¢ H 20°C T TR W T H 2.00 mm =1 @1 dd &1 U 3§ 6.5 cm std 3ffaH
I H IR I 1 20°C IR T &) T IRBIId HITY | T &1 8+cd 1.5 x 10° kg
m2 T Y BT 89 8.9 x 10° kg m3%¥ |

OR (3f1eran)
Explain Carnot cycle with the help of indicator diagram.

A Carnot engine operates between temperatures 600 K and 450 K. It absorbs 120 calorie
per cycle from the source. Calculate the thermal efficiency and the heat rejected per
cycle to the sink.

D U DI ST A DIl dh Dl ARAT DIfOTY |

T BT 39 600K T21 450K & d B PR 8T 8 | I8 A I Ui =56 120 Hard
ST UBY Bl © | Sold Bl Q&I d1 59 gRI Ufd =h R &l FRipa Ho1
aRaford B |

5. Project Work

Take three shallow bowls or dishes of about 10 cm diameter. Fill each of them with
equal quantity of clean water. Dissolve 1 spoon of sugar and 1 spoon of detergent, each
in 50 mL water, in separate containers. Also take some kerosene in a container.

Place two match sticks on the surface of water in each bowl. The separation between
the two match sticks should be about 1.5 cm in each bowl.
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Now add 2 drops of kerosene in first bowl, 2 drops of detergent solution in the second
bowl and 2 drops of sugar in the third bowl between the two match sticks. What do you
observe? Measure the separation between the two matchsticks in each bowl carefully.
Record your observations in your note book and interpret you findings.

Write a report of the experiment performed by you.

gRATST BRI
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the first page of the answer sheet.
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1. Answer any two of the following questions.
frfeRaa uedi 5 9 &=l @1 9ol & IR SR |
(@) State Ampere's circuital law. Use this law to derive the expression for the magnetic
field due to an infinitely long current-carrying conductor.

UfRRR 1 uRueiy forgd foifay | g9 M &1 SuaT o) foddl 3d ofrg &
gRIAED dTAd & BRU JIbII &3 & oIy 2ot A DI |

(b) A galvanometer with a coil of resistance 10.0 Q shows a full scale deflection for a
current of 3.5 mA. How will you convert it into ammeter of range 0-3 A?

10.0 QUtRIY &1 el I DIs Tedriey 3.5 MA @1 gRT TR N bd W
fagraor S=IfaT 2| 39 39 0-3 A TR & UHIER H By WHUIIRd Hl?

() What are the elements of Earth's magnetic field? Derive the relation:

B
tan 0 = B,,
Where B, and B are, respectively, the horizontal and vertical components of the
earth's magnetic field.
godl & YIDId &F & faAd T &7 FEIIRIT Heg Bl S DI

B

tanS:E

Siel B, Ud B, H9Y: T oAl & Ao &7 & ARIol Td SedfeR °ea & |

2. Answer any two of the following questions

f=ferRaa o=t 9 9 el @1 U & SR foRay |
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(@ What is inductive reactance of an inductor? Show the variation of inductive
reactance with frequency.

In a purely inductive ac circuit show that the current lags behind the voltage by
90°.

ol RS &1 URFOTH ufcrena o 27 oma {1 & Bed & w4 H URfOra gfaerd &1
faa=or gwigu |

geIisy o Bl g URMFOG ac uRuer # dieedl &RT | 90° Ul Bl 2 |

(b) State the two basic conditions that must be satisfied for total internal reflection of
light to take place.

For a ray of light travelling from glass to water, calculate the value of critical
angle, given that the refractive index for glass is 1.5 and that of water is 1.33.

3 a1 gfaa] @1 forRay fS=a) Sqftc uerer & qui ofidRe WRiad & fofg 8l
3MITID 2 |

BT W STl B AR ST BT Y B & forv wifdds dior &1 a9 gRbfora
PITT | BIF BT ad-id 1.5 Td ST BT qda-ih 1.33 8 |

(c) How is the electric field related to electric potential?

A point charge is situated at the origin of a cartesian coordinate system. Another
charge q'is moved in a circle of radius r around the charge g. What is the work
done in the process? Give reason for your answer.

faege & vd faga fawa & 4 @ ey 22

e fdg maer q fasl wrfdara Adene a3 @ qa fig W Red g | e o= g
3T @' DT AT q & IRI IR r a0 & 97 § gART Sl 8 | 39 Uishar #
far T wRE fhdar 22 e SR @ gfie H RO |

Two identical point charge Q are kept at a distance r from each other. A third point
charge q is placed on the line joining the above two charges such that all the three
charges are in equilibrium. What is the magnitude, sign and position of the third charge?

&1 gH g 3aer Q Uab—gelk 4 r ¥l R Reyd 2| U AR fdg a1maer g &1 i
AT BT SIS dTell YW1 TR 39 YHR I@T 1Al 8 dlfd i1 M8l AR H 8 |
TRIR 3w &1 gRHn, forgd (E=Tes a1 Skonead) vd Reafa @i g7

Or (31ran)

A 60 W electric bulb connected (i) in series, and (ii) in parallel with a room heater is
further connected across the ac mains. If the 60 W bulb is now replaced by 100 W bulb
in each case, will the heat produced by the heater be smaller, remain the same or be
larger and why?

Th 60 W& g dcd, Sl Ush A Blex & A1 (i) #ofilag %9 Td (i) FHMR 95
¥ H Sl 8, Bl R ac 4= & W1 Sirs a1 Sl & | Ife 60 W & dcd & 319 WX
S & Reaferai 3§ 100W &1 g @ f&am Sy al €1e) §RT S ™1 HI GRAT0
&9 B, Ydad I AT Af&dH BM? HROT IRy |
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4.

The two slits in Young's double slit experiment are separated by a distance of 0.03 mm.
An interference pattern is produced on a screen 1.5 m away. The fourth bright fringe is
at a distance of 1.0 cm from the point where the line dividing the slits meets the screen.

Calculate the wavelength of light used.

I & g™ ARt § SF1 f3IRAT 0.03 mm & Y W WRER U AdD d © | ARTHRT
Ued 15m @l g8 R WY Ud WR g1 B | e A et 39 fdg, Srei f5iRkal @
ST %1 aTell ¥Rt X1 U R el 8 9§ 1.0em @ 0 R 7 | USIY BI
TR GRS BT |

Or (31eran)

State what went wrong with Newton's assumption while deriving the formula for the
velocity of sound in a gas. Write the Newton's formula and its corrected form as suggested
by Laplace. What are the factors that affect the velocity of sound in a gas?

g8y & Bl 19 A ) &\ & 9 &1 I Fdbrer § e &I uRbea1 § a1
el off | e R QU U 3 d1 dre™ gR1 g Y Sefad 93 @l fafag |
9 P A BRG & ol fodl 19 7 «@afy & 971 & g91fad d=d 8°

Project Work

Make a careful study of infrared-rays, X-rays and y-rays. Take a thick cardboard and
paste a white paper on it. Draw a neat chart of electromagnetic spectrum on this paper.
Show on this chart the frequency and wavelength ranges of the above rays along with
other rays/waves. Make another chart mentioning the various uses of the above rays
and methods of their detection.

g B

3feRa—fhRol, YaRd—hRoll Ud IMHI—{HRON BT eq=gde 3fedd= HIfTY | T HIeT
AT SNfSTY 3R $9 WR U Hha BTG [RUdIsy | §9 BITSl R [defd—gaary WagH
B U WG dIC 18T | 39 dIc IR IuYad fBRoll @l a1ra 1Y va dRiaed gRAR] &l
3= 0T /TR & |1 SRSV | T I aC q918Y IR S99 SUYad fHol &
fafdy SurT vd SH@! WxgEH & fAfdEl &1 Seorm IR |

Physics 51



52

Note: (i)
fewgoft:
(i)
(iii)
(iv)
1.

Physics
Hifcral

(312)
Assignment - 111
qardA 9o - 111
(Lessons 24-29 and Optional Modules)
(Ut 24 9 29 T4 Uisd ATSged)
Max. Marks: 25
Pl 3 : 25

All questions are compulsory. Each question carries equal marks.

| U] B ITR <1 AR T | IAD U b 3D FAM & |

Question number 2 is from optional modules. You have to attempt either
from module A or from module B.

Ue 31 Ufed Areded A T | 3TUdl Arede ANdl B & UeH &R T |
Question 3 and 4 are also from optional modules. You have to attempt the
question of module A or B only.

gee A del IR W URed AIsged ¥ €| AMUD! dad Arsdd A 3feral
A B & UL & a7 T |

Write your name, enrolment number, A.l. name and subject etc. on the top of
first page of the answer sheet.

IR JRABT & Yo T8 TR HUR Pl 3R AU 4, AJhHID, ALTIT D7
H1 M, fawa onfe W weai | forfay |

Answer any two of the following questions.

f=ferRad ueai 9 9 fh=l <1 U & Sox faIlRau |

(@) Refer to the given figure. Interpret Metal A
the intercepts on x-andy - axes and .. Metal B
calculate the slopes. 23 0
faU T 3fei@ & daW H xR y 55
e IR g BU ATl DI AR 2= .
W qﬁw:f Eﬁﬁﬁ' 9 0
ENEENNIED | Frequency (v) of
incident radiation

(b) Anincomplete energy level diagram of hydrogen atom is given below. Complete
this diagram by writing the energy value for each level. Also calculate the
wavelength of radiation obtained due to the transition of electron from level n =3
to level n=1.

A BTESIS URATY BT e Y01 Sl R AT T 2 | D Holl KR & oIy
Foll A1 o &R g9 qof B | Foll TR n=3Y Holl &R n= 1H Soidg™
P 3 TR SAfoid fAfpror & RIQe &1 IREBAT HIT |
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-0.54 eV n=>5
n=4
n=3
n=2

-13.6 eV VA n=1

Nucleons show only limiting attraction; that is, each nucleon in a nucleus interacts

with only neighbouring nucleons instead of all nucleons present in the necleus.

(i)  Does this force between the nucleons always of attractive nature?

(it)  Isthere any minimum distance below which this force becomes the force of
repulsion?

(i) Show graphically the variation of nuclear force with respect to the distance
between the nucleons.

AN daer AT Mwy B & Uee[ xd g | e H§ SuRed ulw

faAa I el JYfdasiiFbl & A1 FARIfha R Faal © 7 b A1fs

A femE 9 gfaatemHl & A |

(i) T YIARIF & #e T dTell g 9 Fd IMMBYI BT Bl 87

(i) @1 DI YATH SN Bl & FoTHA G4 HH 81 W I8 de1 IAdy T Bl g
ERSIRI

(iii) TeIE ERT Y[FAIF & A g1 BT g & AUe YR qer8y |

2. Answer any two of the following questions.

f=ferlRad ueai & 9 fh=l @1 Ul & I foRau |

(@)

(b)

©

@)

Physics

Module A

What is MCB? Explain the function of bimetallic strip in MCB. Also write two
advantages of MCB over a fuse.

MCB @1 5?7 MCB # fgarqdl Uil & &1 &1 grear $ITg | WSl &l 37Ul
MCB @& &1 o9 9arsq |

What is LCD? How is it created? Does it emit its own light?
LCD 1 2?7 I8 &y (Ha fhar SIrdr 87 &1 I8 U+ UdTel &l Ichui- W@l
PRI B2

What is transducer? Draw the block diagram of a transducer. Write two functions
of transducer.

TRSTER AT 2° TRSTER Pl T 3RG d13Y | TSR & &l By forlay |
Module B

Write the different parts of a camera. On what factor does its resolving power
depend? What are pin-cushion and barrel distortions?

SR & A= w1 falRaw | s9a! faves emar e dR$T R iR da 87
fUF—geE fawu vd Rl fawuer @i 87
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(b) Describe a digital camera. How is it different from a mininature camera?

f$fitea daR @1 9viF ST | fAfFTR R 9 I8 f5d veR = 87

(c) What is f - number? Find the f - number of a camera lens of diameter 22 cm and
focal length 2 cm. Write two factors which affect the time of exposure of a film.

-9 a1 8?7 22cm A QAT 2cm BIdd g9 dlel HH-T o & o I8 |
1A ST | 98 ]I SRS IRy Sl fhed & IGUTAT T DI gHIIAd 3 ¢ |

Module A

The VHF band covers the radio frequency range 30-300 MHz. Using the known
relationship of speed to frequency and wavelength of an electromagnetic wave, determine
the VHF wavelngth range in vacuum. Take the speed of light in vacuum to be 3 x 108
ms. Write two uses of VHF. Why such waves are not used in ground wave transmission?

QUF.UE. 5 30-300 MHz 31 3ma ({7 aRER a6 FRaTRd i @ | {6 faga—gaar
T & ATl DI M4 [T Ud TR A Fad B dlel Fe—9e B SN TRy
frafa 4 fvare waeel aRR @1 fRuaRo $ifse | fafa & gerer @ 9«
3x10°ms? el | 39 UBR B TRAT Bl IUINT Y—aA FaRO § i a1 {Ha1 SIrr 57

Or (31ran)

Drawing circuit diagram explain the process of demodulation.

IRYII RW AR faATger B Al B Fredn Hifsg |

Module B

Describe a video camera. How is a poloroid camera different from a digital camera?

AfSA R BT I HIRT | TH dreRiss AT Siied dR A 59 gar = 87
Or (31ran)

Write one advantage and one disadvantage of digital audio tape over a analog audio
tape. How can the same cassette be used to record new programmes?

IETART 8T 29 Bl ueT f$fiTeat S <U &1 U a9 Ud U Bl forfRau | felt
U B 999 BrdHd B RS @rferas) & oy o Suan fdhar S 872

Module A

Explain the fibre optic communication system with the help of a suitable diagram. The
core of an optical fibre is made of glass with a refractive index of 1.51 and the cladding
has a refractive index of 1.49. Calculate the critical angle for total internal reflection.

SUY 3G DI AT A YHRINY T TR GUITell DI I HIFTG | fbdl gabifern
ag @1 ®rs wird [fd & e ad-ie 1.5 den aRMe™ &1 uad+ia 1.49 8 |
Ul 3R WRTEd & foIQ ifcies PIvT & H1H BT GRBbAT DI |

Or (31ran)

Explain the principle of working of a fax machine. In a fax machine, the document to
be transmitted is scanned by a photo sensor to generate a signal code before it is
transmitted through a telephone line. Is it true?

Physics
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Module B

Explain the film processing. List the steps involved in the processing of an exposed
film. Write the function of a developer and a fixer on the exposed film.

e @ g ufbar &1 quiF I fheq & Ge ufbar & =R Bl
GAdg PN | UG fhed IR [AdhM s T WA dHbI & BRI [TRaY |

Or (312ran)
Justify the need of a compact disc? Describe the construction, process of
manufacture and working of a compact disc?
Uh Hegd b &1 raegddl gfaufed HIfe | dgd S & G-, a9 @l
fafey vd BRI gomelt &1 guid HIRTY |

Project Work

In a closed box at least three electronic devices are connected across any two
terminals 1-2, 3-4, and 5-6 and all these terminals are connected to the adequate
source of electric supply (d.c.). The circuit is made in such a way that ammeter is
connected in series and the voltmeter in parallel to each device. How will you
identify them? Explain the steps and outcomes which you have used in the process of
identifying these devices.

[Note for teacher: Teacher is supposed to provide this box having junction diode in
forward bias, junction diode in reverse bias and Zener diode in different pairs of
terminals].

AT e

TH 95 99 § BF | HF 1 selagite gfaad! fe=i a1 RRi 1-2,3-47d 5-6 @
dra g1 21 U A R Suge g 9a (dc) 9 I3 €1 I8 uRuY 39 UBR
FART & 6 uxe gfad & 2ofispd 9 UHiey vd 9=k %H ¥ dleciley IS ¢ |
SIH UBAM AU bY H? YAl B ugdE d forg fAf= =Roi @l @R
BT |

[Ty & forg Qe Seamud & e @) Sl ® fh 98 il ST S/,
JTIH SadE RIS U iR SRS Jfaadi & 9ad § o) faenfiai o
g™ X (]
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