
This Question Paper consists of 30 questions and 12 printed pages.

18932:;:1 1 I 1 I I I I I I I I I

SET~W

PHYSICS

iI'RlCfi ~~Iwt

(312)

Code No. 57IHIS/lcm;i.

Day and Date of Examination

(~q;r~q~)

Signatureof Invigilators 1.. ' . ... .. .. .. .. .. 1111111111111111
(Plth9C61 ~ t:~I~)

........................................................................

2 .

GenerallllSlnldions :

1. Candidate must write hislher 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 Question Paper 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 Paper Code No. 57IHIS/l, SetW on the Answer-Book.
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5. (a) The Question Paper is in EnglishlHindi medium only. However, if you wish, you can
answer in anyone 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.



~~:

1. w&mff~--q;J-ij;~~l:R m 3ij9hJOtiCflmfffij I

2. ~ ~--q;J col ~ ~ fcF;~--q;J -ij;¥~om~ ~ ~ tT ~ ~ ~"5f?Tlf ~
-ij;~"3m:~~ I~GfRf~~tfi~~fcF;~~~it~ I

3. "3W ~Cfll it ~ - ffl GAR ~ ~ ~ -ij;3iRtftCffi~ tfi 3ij9hJOtiCfl~ l:R
W&mffcol~~~1

5. ("Cfl) ~--q;J~~/~~it~ Imtfi, ~3m~m~<ft~M~
~it"3W~~~:
~, ~, ~ ~, ~, ~, JOt<.14I<.1JOt, ~, ~ lRT3T, ~,
~, ChlCfluft,~,~,~, ~,~ 3fu:fmft I

~"3W ~Cfllit~~~itfffijfcF;3m~~it"3W~W~ I

(~) ~3m~~~-ij;3iRtftCffiM 3V<J~it"3W~t m~col~
it~qrc;fi~ / jl<.1R1~~ I)U!Gltl ~ ~~ I
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Time: 3 Hours] [MaximumMarks: 80

[~:80

Note: (i) ADquestions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternative - (A), (B), (C) and
(D) out of which one is most appropriate. Choose the correct answer among the
four alternative and write it in your answer-book against the number of the
question.No separate time is allotted for attemptingmultiple choice questions.

(iii) ~ Sfilriq; 1 ~ 10 it~ it -:;:m: ~ - (A), (B), (C) 3ltt (D) ~ l1itt ftRit"Q,Cfi
~ ~ I ~ Pc!Cf)~ it~~ Sffi# 3ltt 311=Fft ~ - 9)~Cf)1 it ~ Sfilriq; ~ m1H
~ I Gt§~Cf)ffqCf)~~~ ~~~~~ I
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1. Which of the following quantities is not conserved in elastic collision? 1

(A) Total Energy (B) Kinetic energy

(C) Linear momentum (D) Angular momentum

(A) "¥T~

(C) ~~

(B) ~~

(D) ~OO

2. Light of which of the following colours is scattered the most in passing through a
flcid? 1

(A) Blue (B) Yellow

(C) Green (D) Red

M~ -ij ~ ~ ~ ~ RJOOfR1l{gd -ij ~ ~ CfiT w.mr ~ 3lfucf; Sle(;lfOTd ~
~ ?

(A) -;:ftRT (B) -.:fWrr

(C) ~ (D) ~

3. The phenomenon of natural radioactivity was discovered by 1

(A) Mary Curie (B) Lord Rutherford

(C) Geiger andMarsden (D) Henry Becquerel

(A) -4tT~

(C) 7frR~~ (D) t.ro ijjCf1{(?I
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· 4. The logic symbol of NAND gate is 1

~:=O-y ~:D(A) (B)
oy

(C) ~~Y (D) M---[:>---V

NAND~~~~~~ 1111111111111111
~:=O-y ~: D(A) (B)

oy
(C) ~~Y

(D) A~V

5. Which of the following statements is true about the change in resistivity of a
semiconductorwith rise in temperature ? 1

(A) It decreases exponentially

(C) It decreases linearly

(B) It increases exponentially

(D) It increases linearly

(fftf ~ -Q ~ 3i~R1Cf) cfit ~ -ij qf(Cld"f ~ ~ .q Pi'""fR1fuJd .q ~ m~

~ ~? 1111111111111111
(A) ~ {1y)JlfOlchl4 SfilJ.qCllffi~ I

(C) ~~SfilJ.qCllffi~ I

(B) ~ {1y)JlfOlchl4 SfilJ-ij~ ~ I

(D) ~~SfilJ-ij~~ I

6. A n-type semiconductor is obtained by doping with 1

(A) trivalent impurity only (B) tetravalent impurity only

(C) pentavalent impurity only (D) either trivalent or pentavalent impurity

n-~~ 3i~I{1Cf) mHcnB~ ~;w&r~ ~ ~ ~ IIIIIUIIIIIIIIII
(A) ~ 84~4'jJl ~"Cf)J

(C) ~ q:q~41Jl ~"Cf)J

(B) ~ :qg;«41\J[)~"Cf)J

(D) ~ oT 84ff41Jl ~ m Q:qff41'1f)~"Cf)J
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7. A constant force of 10 N acts upon a body of mass 2.5 kg, initially at rest for 2s. The
velocity of the body after 3 seconds will be 1

(A) 12m s' in the direction of force
(B) 8m s-1 in the direction of force

(C) 8m s-1 in the opposite direction of force

(D) 12m s-1 in the opposite direction of force

~~:lqlcH~n-ij~oaql"1M 2.5 kg ~Ollql"1~mlR 10N~~ 2s~"RlWlT~~ I
3s ~ ~ m CfiTWi mrrr
(A) ~cfa~-ij 12m s-1

(C) ~ cfafcrqfu:r ~ -ij 8 m s-1

(B) ~cfa~-ij 8m s-1

(D) ~ cfafcrqfu:r ~ -ij 12m s-I

(C)

8. A metallic sphere of radius r has a charge + g. Work done in moving a test charge go
from a point on the sphere to a diametrically opposite point on the sphere will be 1

(A) zero

r~~~~~~lR+g~~ 1~~~M~~OlffilO:fcrcrfuf~~
1:fft~ ~ goen) ~ ~ -ij~ TRff ~ mrrr -

(A) ~

(C) (D)

9. A prism with refracting angle 60° shows minimum deviation at angle of incidence of
52°. The value of angle of minimum deviation is 1

(A) 30°

(C) 18°

3iqCldCf) cnTUJ 60° CfiT ~ ~ 3TItRR cnTUJ 52° ~ ~ ~ ~:q("'1'1 ~ "Cfl«n ~ I
~ ~'CI("'H cnTUJ CfiT lfR~ :

(A) 30° (B) 52°

(C) 18° (D) 44°
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respectively be 11I11I11I1II1111 1

. 10. In the equation of nuclear fission reaction given below, the values of A and Z will

(A) 141and 56 (B) 56 and 141

(C) 36and 92 (D) 92 and 36

(A) 141~56 (B) 563fu: 141

(C) 36~92 (D) 923fu: 36

II. Write the two postulates of Rutherford's model of atom.

111111111111111I
««f))g~~~~G) 3f~J!~(1 ~ I

2

12. A person throws a ball invertically upward direction. At what position of its path is

its (i) kinetic energy, (ii) potential energymaximum? 111111111111111I
~ cqftt;~ ~ q;) 3itqf~{(1: "3)tR ~ 3lR ~ ~ I ~ ifG ~ ~ ~ ~ ~ lR~

(i) ~~, (ii) ~Rt\i1 ~ 3fftiCfid'l ~ ?

2
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13. Look at the indicator diagram and answer the following questions :

(i) Which thermodynamic process does it possibly represent?

(ii) How much work is done when the volume of the working substance changes
from VI to V2?

p

2

~-------U~--~------.V
VI B C V2

~ ~ ~ ~ CfiT 3iQ<:1ICfl"l ~ 3fu: RJO;tfftRs('l m~~ ~ :
(i) ~ ~: ~ m 3>64 Il IRiCflmR'E"fq('l Cfil: ~ ~ ?

(ii) ~ CfllliCflltl-qzyf CfiT ~ V I ~ V2 Ocf) ~ ~ 01 fcna;n ~ fcf><n ~ ~ ?
p

14. Name the two fields developed around a moving charge. Are they in the same
direction ? 2

15. Which out of the red and green light, will scatter more and why? Explain. 2

~ 3fu: W ~ -ij ~ ~ -{rr ~ ~ CfiT Sl4>loR ~ mrrr 3fu: ~ ? 31lH ~ ~
cxn&n~1

16. Explain why does the maximum velocity of photoelectrons depend on the frequency
of the incident radiations. 2

cxn&n ~ fcn W-~~Cf<::T-11CfiT ~~, ~ ~fcb(on ~ ~ 1:R ~ ~
Cf)("ffi ~ I
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21. With the help of a diagram, describe Young's double slit experiment to demonstrate
interference of light. Derive an expression for intensity of fringes. 4

-
. 17. Draw graphs showing variation in (i) electric field (ii) electric potential due to a

uniformly charged spherical shell of radius r, starting from its centre upto an external

point distant x. 1I1111111II11II1 2

r~ ~ ~CMtlU" 3t1~~ld In(1ICflRmif; ~ ~ ~ ~ x ~ lR ~ M~ (fCf)

(i)~-~, (ii)~~.q qj\Qd'1 ~if;~mq; 3t1~fuAd~ I

18. Fora material medium of refractive index -{3 , calculate the polaring angle for a beam
of unpolarised light incident on the interface separating this medium from vacuum. 2

-vJ 3tqqd .. iq; ~ ~ q~lfijq, lfIt2PT q;) f.:rqffi -a 3ffl1T"CflB ~ ~ lR ~ ~

~"5Icnm $~~Wrn ~ q;)uJ Cf)f Qf{Cfl(1'1~ I

1111111111111111
19. Calculate the energy equivalent to 1 atomic mass unit (U). Given 1U = 1.66 x 10-27 kg,

C = 2.9979 x lOSms'. 2

~ ~ ¢41U'1 lfBfcJi (U) if; ellg("4 ~ Cf)f Qf{q;C1'1~ I ~ ~ : 1U = 1.66 x

10-27 kg~ C = 2.9979 x 108 ms+. 1111111111111111

20. State: 4

(i) First law of thermodynamics and

(ii) The Kelvin-Planck and Clausius statements of the second law of

thermodynamics.

Also give the importance of the first and the second law of thermodynamics.

(i) 3)QUJlfd4il ~ ~ ~ om 1111111111111111
(ii) 3J&'IIJlfd4il~~~if;Gl~~-~~ ctctl~lfe ~~ I

3)QUJlfd4il ~ ~~ ~ f.'I<rq if;~ ~ ~ I

~ ~ ~ e~14dl ~ ~ if; oqfdq;(ul ~ 1.j1y if; ~ ~ Cf)f cruH ~ I

fJi;\iIl~ (ftmn~"CflB ~ ~ ~ ~ ~ I
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22. Two masses m} and m2 (m. > m2) are tied to the two ends of a light, inextensible
string. The string is passed over a frictionless fixed pulley and masses are suspended
on either side of it as shown in figure. 4

~

m2
'------I

Derive expressions for (i) acceleration of the system and (ii) Tension in the string
when the masses are left free to move.
mt ~ m2 (mt >m2) s;o&4'"1Hif;G)m~ ~ 3i~('1I~ irtt if;~ iWU ~ ~ Iirtt ~
~ ~~Oldl"f ~ fm;ft if; ~ U~ ~ s;:e4'"1HI ~ ~ zyrr 3iR:m it ~ ~
(1cChI~ I ~ ~ I

T

m2
'------I

s;o&4JOfI.n~ ~ Tfftr if;f~nr~l~lR (i) ~ iF;~, mil (ii) irtt it (HlCf if;~ ~
~~I

23. An electron is revolving in a circular orbit of radius 2 x 10-10 m with an angular speed
of 10t5 radians per second. Calculate the magnetic field at the centre of the orbit. 4
~ ~~~T"f 2 x to-tO m ~ <fit ¥1IChR q;~ it tOt5~"5rfu ~ if; ~ itrr U
~ ~ '®~ I q;~ if;~ lR ~ Cf)RUT ~ 1kIeQ~~ Cf)Jqf{Ch(1"f ~ I

T

24. What is the physical significance of diffraction of light ? Why is diffraction so
common in case of sound but not so common in case of light ? Draw a schematic
diagram of the experimental set up for single slit diffraction. Also draw the observed
diffraction pattern of a single slit. 4
~iF;~<fiTtI1RieQ~ ~~~ ? ~ ~iF;mit ;gIJOfI~ct: ~~~

~iF;~it~~~~~~ ? ~~~iF;~~ 41;jj"1lq{Ch

~~Cf)f31fu9~ 1~~UmB~~Cf)J31fu9~~ I

57IHIS/1/312-A 10
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• 25. What is meant by energy bands in solids? How do we classify solids as conductors,
semiconductors and insulators on the basis of energy bands? Illustrate your point with
the help of their energy band diagrams. 4

~-ijaNlf~~cm~~~ ? ~~~ 3lT'QR1R~q,1~, ~ 3fu:
~dit4l ~ ~ -ij~ cpffto ~ ~ ~ ? .3ltFft ~ q;) ~ ~ ~ ~ ~ ~ 3lfug
~I

26. Draw a circuit diagram, explain the working of a npn transistor as an amplifier in
common emitter configuration. Also draw the input and output signals. 4

OR

With the help of a circuit diagram, explain the working of a npn transistor as a switch
in common emitter configuration. Write its two applications.

~ ~~ npn c;i~0 c¬ ttCf)14~~ c¬ tt~ ~ 3ffiJcn fcRm -ij~ ~

~-ij~ 1~~f.pfo~~3lfu9~~ I 1111111111111111
3NcU

~ ~ 3TiUi c¬ tte~I<1dI ~ npn c;i~0 c¬ ttCf)14fC1~ c¬ tt~ ~ ~ ~ -ij ~
J1fllf.\s 3(\f-iCf)fcRm -ij~ I ~ ~ 3ijSlllp I~ I

27. (a) Define the terms : Viscosity and coefficient of viscosity. Derive the units and
dimensional formula of coefficient of viscosity. Which is more viscous
glycerine or water? 6

(b) Does the nature of flow of a fluid depend on its viscosity ? What is Reynold
Nwnber? How does nature of flow depend on this number?

(a) ~~~~'1G1q,1~~ 1~~enT~3fu:~
~~~ I fiftetlot 3ltt~-ij~ ~~~ ?

(b) cm~~~~c¬ ttwrfu~~lR~q;«fi~ ?~~~~

~ ? ~ c¬ ttwrfu ~ ~ lR ~ W-f;R ~ q;«fi ~ ? 1111111111111111
28. A ball A moving in +xdirection with velocity 20 ms-l undergoes elastic collision with

a ball B moving in -x direction with velocity 10 ms". The mass of ball A is 1 kg and
tbat of ball B is 2 kg. Mentioning basic laws applicable, calculate the velocities of ball
A and B after collision. 6

+x~ -ij 20 ms' ~ We ~ JIRiJflotv,cF) -iiGA -x~ -ij 10 ms! ~ We ~ JIRiJOiH~ ~
-iiGB ~ Slf4I~ ~ q;uft ~ 1-iiGA enT~JOiI'1 1 kg 3fu:-iiGB enT~CX4JOiH 2 kg ~ I~ -ij
"ffPl~ ~ ~ enT~ ~ ~ -iiGA 3ltt B ~ ~ ~ ~ enTqitct;c:1'1~ I

._- ----



29. Household ac supply provides 250 V at 50 Hz. Name and give specification of the
device you will use to run an electrical machine which needs (i) 25000 V, (ii) 25 V for
its operation. Draw the symbol of the device in each case showing how supply and
machine are connected. In which of these two cases, will the machine draw more
current than the supply ? Give reason for your answer. Will the machine run if the
supply were dc ? 6

~ ac ~ 250 V, 50 Hz lR ~ ~ ~ ~ I "3B ~ Cf)J-;:rrq 3fR~ 3i Iq!tll<:f)
B(:cFlIi:"'i<:f)~~qal ~ m3m (i) ~ 25000 VlRCflTll~~, (ii)~ 25 VlRCflTll
~~~~q;)~~~~WqICfl~ 1~}ICf)(Ul-q~~~Cf)J~
Fm ~ 3fR ~ ~ fcn ~ 3fR ~ ~-~~ ~ ~ I ~ GT -q ~ fcnu
}ICf)(Ul-q~ "IDUm~ ~ vm 3lTl@ mu ~ ~ mrfT ? ~ ~ ~ ~ -q~
~ 1~~dc~OGJ~~3m"ff~"IDU3lCRT~~~?

30. A source of sound emits waves at 5 kHz. Calculate the frequency received by the
observer when : (i) the source and observer both are stationary, (ii) the source is
moving towards the stationary observer with a velocity of 30 ms+, (iii) the source
moves away from the stationary observer with a velocity of 30 ms". Velocity of
sound in air is 360 ms! . 6

OR
A closed organ pipe gives first resonance with a tuning fork of frequency 500 Hz
when the length of air column is 15 em. It gives a second resonance with the same
tuning fork when the length of air column is 45 em. Calculate the velocity of sound in
air.
If the prong of tuning fork is loaded with a little wax, how will its frequency change?
Explain how will the velocity of sound in air change with the increase in the
(i) Temperature (ii) Humidity? Explain.
~ Cf)J~ ~ 5 kHz ~ (f{ij 3('f1Rita Cf)«rT~ I ~~ IDU~ ~ • Cf)Jqj{<:f)CfI'"l
~, ~: (i)~~ 3fR~~zyn~m, (ii)~~~~~ 3ffi 30ms-i~
WI~ IlfdqH~, (iii)~~~~~ 30ms-l~WI~~~~ I ~Cf)J~-qWI
360 ms-l~ I

~

~GiG 3WH~, 500 Hz .~~~~~"5IWi31:fTTGOGJ~Cf)«rT~, ~
~~-~~~ 15 ern ~~ I~"JID~~~~~ 31:fTTG~~
~ 45 em ~ lR ~ Cf)«rT~ I ~ -q~ ~ WICf)Jqj{<:f)CfI'"l~ I

~~~~~~lR~m~~~mfuf~~"ffi~.fcnu
"5I'Cfi"Rqj{qfd(1 ~ ? ~ ~ I

R8R1fu1a ~~lR~-q ~Cf)JWIfcnu"5I'Cfi"Rqftqfda ~ ? Bq$ll<:f)(~ I

(i) (1lqqH (ii) 3l"$rr
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