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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
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. 62/ OSS / 2-A 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 youchoose 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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PHYSICS
( Witfaers fagm)

(312)
Time : 3 Hours | [ Maximum Marks : 80
g : 390 ] [ quTieh : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) Marks allotted are indicated against each question.

(i) 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
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple choice questions.

fdor: () Wl uw F e | ol ye-um A ferhed T €, R oft e wei | ariaRen faehed 71 TR i
T 39T Tk & forehed 1 S SR
(i) TIH T o FEA Sk SUE T T
(iii) T H&A 19 10 T & TI® T34 H =R fosed - (A), (B), (C) 3R (D) @ W&, Fd d w&w

T § 9P 7 | AR foshedl H ¥ Tel IW A a0 70 ST-JRahl H U & o FEH W
fafes | agashfeas weAi & foar sifafiaa w721 fean s |

1.  Aball of mass ‘m’ strikes a rigid wall with speed “u” and rebounds back with the same speed. 1
The impulse imparted to the ball by the wall is :

(A) 2mu (B) mu (C) zero (D) —2mu

‘m’ FEHM H T 715 g8 AR H ‘u’ A H A 8 3R TR & oS S Ma § i S 2
AR < BRI g o T T ST €

(A) 2mu (B) mu <) = (D) —2mu

2. A crane lifts a mass of 100 kg to a height of 10 m in 20 seconds. The power of the crane is 1
(take g=10 ms~?) :

(A) 100 W (B) 200 W (C) 250 W (D) 500 W

T A 100 kg SAHH el 9% 1 10 m T S R 20 Tohe H ST o T 1 3 1 9l §
(SHTST g=10 ms~2) :

(A) 100 W (B) 200 W (C) 250 W (D) 500 W
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3. A Carnot engine is working between steam point and ice point. Its efficiency will be : 1

(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
e T gfor arsg fag o7k fem fomg o offar v et €1 S5 =it geran 2l
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
4.  Which of the following processes is correct for a given P-V diagram ? 1
Py
>
(A) Adiabatic Process (B) Isothermal Process
(C) Isobaric Process (D) Isochoric Process
feu TQ P-v o F foaT ®F 1 ST w1 22
Py
Y
(A) TSI YA (B) HHATI UshH
(C) HHSm UshH (D) HHSIGH! UshH
5.  Sound waves travel fastest in : 1
(A) Solids (B) Liquids (C) Gases (D) Vacuum
A T R § A T O T 9 SO I © 2
() o (B) =4 (© T (D) Frata
6.  Figure shows a sinusoidal wave at a given instant. 1
VAN /N
| \.C \U/E
Which points are in same phase ?
(A) A'B (B) B, C (©) B,D (D) CE
foreht frd o R T S @ o H guiten w0
D
VAN /N
| \/C \_/E
FFT A g T A e § E?
(A) A'B (B) B, C (©) B,D (D) CE
B
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7.  An optically active substance : 1
(A) rotates the plane of polarised light
(B) changes the direction of polarised light
(C) does not allow plane polarised light to pass through it
(D) none of these

e CINEARIE SRR

(A)  Yfed T & q AT T

(B)  yfed wehter it fEum 1 e ©

(C) THad Yfad WehTe I 39 | oA F&l <l

(D) ¥ | %5 T
8. In nuclear reactions, there is a conservation of : 1
(A) Mass only (B) Energy only
(C©) Momentum only (D) Mass, Energy and Momentum
fvenr stfufsran & wearor g ©
(A) HeIA FHHM H (B) herel sl
(C) had HaT (D) SEHM, Ssll 3R ForT
9.  Which of the following spectral series falls within visible region of electromagnetic 1

radiation ?
(A) Lyman series (B) Balmerseries (C) Paschen series (D) Pfund series

T fou g & & SiF ot Weage Foit forga-rah g fafeol & gv YR & T=id o7l & ?

(A) wTEHT gt (B) =TER goft (C) U= goft (D) e guft
10. The refractive index of glass is 1.5 for light waves of A=6000 A in vacuum. Its wavelength in 1
glass is :
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A
fatd A =6000 A FehteT i fRR0l o foTQ = 1 31U 1.5 %1 e | 38! aTeed &1 0
g:
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A

P
62/08SS/2-312-A | S22 | Contd..

Unnati Educations
9899436384, 9654279279



11. Define (a) coefficient of static friction; and (b) coefficient of kinetic friction. 2

(a) Tfceh =0T T[UISR TR (b) Tfst =07 T[urieh <t qfkemren i

12. A block of mass ‘m” is held on a rough inclined surface of inclination 6. Show in a diagram 2
various forces acting on the block.

‘m’ GHM I Tk T[ehT 0 STAIT o G a1 | WM g3l ¥ 1 2o W gyt fafy= s 1 fost g
R

13. Draw a schematic diagram of hydraulic jack for raising automobiles to the desired height. 2

HieX el sl Teh i S 7o 38 % foIT BIegifersh St ol T e T=rst ared |

14. State Zeroth law of Thermodynamics. How many joules of work is equivalent to one calorie 2
of heat ?

FENT(eh! o ST hife F7om i e Al | o i T Helkt % & foha et & SRR gt § 2

15. Draw an indicator diagram for a thermodynamic system, when it expands isothermally 2
from volume V, to V, at pressures P; and P, respectively.

FEaen! TR o fAT T Yo TR@ J1ed, Sk 9@ P, 31K P, T A 3Ed V, 9V,
FHATI ST H TER % <A Fa1 ¢ |

16. State two reasons, which were pointed out by Laplace for his correction to the formula for 2
velocity of sound in air given by Newton.

37 < FRvi o fafan, {5 o § Toet A & 9/ # s % 9 % A =ged g et
T TS|

17. Show that for every 1°C rise in temperature, the velocity of sound in air increases by 2
0.61 ms~ L.

7g TuIizd fom wfd 1°C a9 sled W arg # & 1 A7 0.61 ms 1 5@ ST |

18. Draw a graph showing the variation of resistivity of a semiconductor with temperature. 2

A9 o 91 TGS hi Faehal & Red ol S0 o fad Teh UTH = |

19. What are main four observations from the experimental study of photo-electric effect ? 2

TehTeT-TereId qTel o TR 31e7E | A ¥ =R qi YeI0l 9T oI © 2
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20. State Newton’s First law of motion. Define inertia. Which physical quantity is a measure of 4
the inertia of a body ?

Is it correct to say that a body always moves in the direction of external force acting on it ?
Give reasons thereof.

= o YoM I frem 6 fafew | S &t ok e & & ofifas i forddt fie & Sea &
Y & fAT ST i St § 2

FI T e el § fob IE a%g T W R FHE FR W© 9 9 Fi 9 H FeAdt T2 TR HRO
fafeT |

21. A body of mass 2 kg is at a height of 10 m above the ground. By applying work-energy 4
principle :

(a) Calculate speed of the ball at a height of 6 m from the ground, when it falls freely from
top.

(b) Calculate speed of the ball, when it reaches the ground after free fall from a height of
10 m.

() How much work is done by gravitational force in bringing the ball at a height of 10 m
from the ground ?

(d) State whether the work done in (c) will be positive or negative. (Take g=10 ms~?)
2 kg ST 1 Teh g SHIF F 10 m 1 H1E T TGN &1 HE-Ss FgT= Sl TA 3 U

(a) SHH H 6 m H SaE R i H =1e HI TUET I, o 98 10 m ¥ Fokd €9 S R S
(b) 10m = S9E ¥ god 9 § iR o w1l R vg=q R i =t =1e &t T0E FHifer |

() o oIt gRI SIHA ¥ 10 m & S W A S H fera s fepan s 2

(d) ¥ Fqared TR (o) | fohan T SR eI B A1 SRS ? (g =10 ms ~ 2 1 A SAST)

22. Based on Bernauli’s theorem, describe the working of a ‘Flow meter’ to measure rate of flow 4
of liquids through pipes. Draw its diagram.

T T W ST  yereHTdt o6t shrifafy o o H foafae 59 =efl § s'd 3T g9 o Fomg i R
] YA o T 9o | e S € 1 39en Uk o off s

OR / AT

On the basis of Stoke’s law, explain (a) why a soldier opens his parachute close to the ground, 4
when he jumps from a flying aeroplane ? (b) why rain drops reaching the earth donot have
very high kinetic energy ?

e oM % STYR W 78 99esd ff () 1 A7 S & e & o101 TR Qe © 5« o8
3Td USRS 9 F5dl § 2 (b) TR W UgT ATel i Y SGi bt Tt ol agd e il T Bt ?
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23. Tworesistances R; and R, are connected with a battery of V volts. Compute the net resistance, 4
when they are connected first (a) in series and then (b) in parallel. Draw circuit diagrams
for each.

1 wfEl R, SRR, H1 V dlee &1 o | Siiel T 81 od Fal€e S 76 1 Hi, Selfeh 37
T1 gfeRIeehl 1 SHAYT: (a) T8 AN FASH H IR (b) for ared Joft § et e g1 399 |y H
e oY |

24. Derive an expression for the drift velocity of conduction electrons, when electric field is 4
applied.

TIg@ & & ST S T =1 SeagiHi o 3TIaTg o o Tl SHsieh U hifeid |

25. State de Broglie Hypothesis. Derive an expression for the de Broglie wavelength of an 4
elementary particle of mass ‘m’” and charge ‘q" and moving with a velocity ‘v” after being
accelerated through a potential difference "V'.
fe gt %t uRerer w1 fafaw| T qa Fo1 g geomm ‘m’, 169 ‘g, ‘o’ Tfd | T g,

3 39V’ favarr @ afid foran Srar € fe smelt dimesd & fau =i g shifsw )

26. (a) Show three basic components of a Transistor with the help of a diagram. 4

~ —

(b) Draw symbols of n-p-n and p-n-p transistors.

()  Why does the arrow head point ‘outward” in case of n-p-n transistor; while ‘inward’” in
case of p-n-p transistor ?

(a) To =1 Temar 9 Tifve o I = fadl ol foaansd |

(b) n—p-nﬁ?p-n—pm%mwwaﬁml

(©) n-p-n TR § SO ‘AR T IR’ F@h p-n-p TR H T Fi AR T BT 7 ?

27. What are electric field lines ? State their three properties. Draw electric field lines for 6
(a) single positive point charge; and (b) electric dipole.

forpa & Y@d = ot €2 Sk 9 Tuemt o fafau  (a) oA e fag emem, oiR
(b) ferea faegar % fere forga &t Yard @i

28. (a) Explain the phenomenon of polarisation of light. Draw a schematic arrangement of 6
apparatus used for it.

(b) How unpolarised light is plane polarised by reflection from a transparent material ?
Show it by drawing a ray diagram.

(c) Derive an expression for Brewster’s law.

(a) W YEThT0T shi TREET sl THEMEY | 3Heh ol ST o1 Heeeiceh fos s red |

(b) ot ureef gered & wEfda & 9 W eTgfad yehmT fohd YRR wwaa gfad g1 8 2 39 fag
T fohor 3T off =13 |

() X 7w & fore sHste T shifs |
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29. Sir C.V. Raman was awarded Nobel prize in Physics in 1930 for the discovery of ‘Raman 6
Effect’.

(a) State ‘Raman Effect’, with its simple theoretical explanation.

(b) Calculate refractive index of an equilateral prism, if the angle of minimum deviation is
equal to the angle of prism.

T LS. T 1930 H Hifqeht 1 Aot R A 9NE’ Hi TS T UeE fohan T e
(a) ‘T 99E’ % aR H Faened oIk Wy # s9e! Wa i~ e wife |

(b) et TmeTg 5w & a1l & ST9adieh I IR FIfWE, S& =ad fo=ed & 3R fisd
IO Teh TR & IR A |

30. (a) Classify solids as conductors, semiconductors and insulators, on the basis of energy 4
bands. Draw one diagram each for their energy bands.

(b) Write down main two differences between intrinsic and extrinsic semiconductors. 2

(a) ol Sl o UR W TR, STG-=TeTehi gl foefa-foriferdi & afientor & ok # fafew | y&s
% T Th-T el S 1 Fod S |

(b) S STGATCIHRI F A SFFACTHI o < & A TR fafan |

OR / 3A<ar
(a) Explain the formation of p-n junction. Draw a diagram for it. Hence define ‘Depletion 4
Region” and “Barrier Potential’.
(b) Draw I-V characteristics for a zener diode. What is its main application ? 2
(a) p-n WY HT T F GEET | $HR A€ T Fo IRA | staHa &’ AR fava g

EIC IS
(b) SR TEIE & [-V faterol & faw U ashfs sEd | S5 T J&d STUN 11§ ?

-00o0-
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This Question Paper consists of 30 questions including 2 figures and 8 printed pages.
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language you have chosen to answer in the box provided in the Answer-Book.
(b)  If youchoose 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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PHYSICS
( Witfaers fagm)

(312)
Time : 3 Hours | [ Maximum Marks : 80
g : 390 ] [ quTieh : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) Marks allotted are indicated against each question.

(i) 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
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple choice questions.

feor: () T F SRS ol weA-u H foeheu i €, R off e uel H oviafes fashen ®1 U@ et
T H ST T & forshed ol ST R
(i) THF Y WA Sk 9 T

(i) T H&A 19 10 T % YIH T4 | =R faawed - (A), (B), (C) 3R (D) & ™ €, 578 & ww
9 9 S0P ¢ | AN fahedl § ¥ Hel ST A a7 ST SW-Rashl § I H&AT & I W
fafed | agafeas yei & ford erfafiaa v =& fean s

1.  An optically active substance : 1
A) rotates the plane of polarised light
B

~—"

changes the direction of polarised light

C) does not allow plane polarised light to pass through it

(
(
(
(D) none of these
Teh GehTITehid TaTe :

(A)  Yfed YT o q& B TAM T

(B) yfod yehter =i fewm =l ageran §

(C) THad Yfad WehTe I 39 | oI F&l <l
(D) =98 § &% &
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2. In nuclear reactions, there is a conservation of : 1

(A) Mass only (B) Energy only
(C©) Momentum only (D) Mass, Energy and Momentum
TR tfufshan # Saor B ¢
(A) HeIA FSHHM H (B) had el I
(C) ke HaTT 1 (D) AN, Sell 3R Fell
3.  Which of the following spectral series falls within visible region of electromagnetic 1

radiation ?
(A) Lyman series (B) Balmer series (C) Paschen series (D) Pfund series

o fou gu & @ =F o Waga Joit foega-grashia fafeion & 3w 9rT & ST=iid ot § 2

(A) TEHT gt (B) TR goft (C) U= 9ol (D) e guit

4.  The refractive index of glass is 1.5 for light waves of A =6000 A in vacuum. Its wavelength in 1
glass is :
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A
frafd & A=6000 A T &t foRTull & foTw e 1 ST9eRiish 1.5 €1 id H 36e! alTesd &l M
K
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A

5.  Aball of mass ‘m’ strikes a rigid wall with speed ‘u” and rebounds back with the same speed. 1
The impulse imparted to the ball by the wall is :
(A) 2mu (B) mu (©) zero (D) —2mu
‘M’ EATH i Teh I g8 SR ¥ ‘T ¥ THE € IR T % o 3 fa | anfad et ®1
<R < g0 e ol ez T Se €
(A) 2mu (B) mu <) = (D) —2mu

6.  The Internal Energy of an ideal gas depends upon : 1
(A) temperature only (B) volume only

(C) both volume and temperature (D) not on both volume and temperature together

et sest f &t o7tk Shett fopd W FAeR et 72
(A) hIA AT R (B) Had T T
(C) <M A 9 FaT T (D) <M A9 9 TFAT R Tk e &
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7. A Carnot engine is working between steam point and ice point. Its efficiency will be : 1

(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
e T gfor arsg fag o7k fem fomg o offar v et €1 S5 =it geran 2l
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
8.  Which of the following processes is correct for a given P-V diagram ? 1
Py
Y
(A) Adiabatic Process (B) Isothermal Process
(C) Isobaric Process (D) Isochoric Process
fu T P-V s1t@ & T 1 91 S0HA Tl © 2
Py
Y
(A) TSI YA (B) HHATI UshH
(C) HHSm UshH (D) HHSIGH! UshH
9.  Which of the following properties of a wave is independent of others ? 1
(A) Velocity (B) Frequency (C) Amplitude (D) Wavelength
TT T 98 HIA-F1 O B, S Th g qoremt | R T a2
(A) am (B) et (C) Tereene (D) wmeed
10. Figure shows a sinusoidal wave at a given instant. 1
VAN /N
| \.C \U/E
Which points are in same phase ?
(A) A'B (B) B, C (©) B,D (D) CE
foreht frd o R T S @ o H guiten w0
D
VAN /N
| \/C \_/E
FFT AP E T A e § E?
(A) A'B (B) B, C (©) B,D (D) CE

P
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11. Show that for every 1°C rise in temperature, the velocity of sound in air increases by 2
0.61 ms~1.

78 T T ufd 1°C 919 e W arg | eafq 1 9 0.61 ms ™ | 516 S 2

12. Draw a graph showing the variation of resistivity of a semiconductor with temperature. 2

AT o 1Y TGS hi FaULehal & YRed ol S o fad Teh UTH = |

13. What are main four observations from the experimental study of photo-electric effect ? 2

TRt foregd WTe % UTEAfiTeh STE | i ¥ =R e JaT W e § 2

14. Define (a) coefficient of static friction; and (b) coefficient of kinetic friction. 2

(a) Tfceh =0T T[UIeR TR (b) Tfrst =07 T[urieh <t qfkemren i

15. Draw a vector diagram for three concurrent forces acting at a point in such a way that these 2
forces are in equilibrium.

T Afey foet s saifer i dmt 5et Uah fovg ™ 39 YehR oTe 51T § o 3 il ot dqer | @ |

16. Draw a schematic diagram of hydraulic jack for raising automobiles to the desired height. 2

TR Mt o1 U fafvaa a9 Sem & oy weifers Sish &1 U ggfad fod oA |

17. State Zeroth law of Thermodynamics. How many joules of work is equivalent to one calorie 2
of heat ?

FENT(Aeh! o S hife T2 i e AT | <o i T Helkt % & foha et & SRR gt § 2

18. State First Law of Thermodynamics. Write its mathematical form. 2

SHETfden! o 999 79 1 seq fafau ) g nfordi= w9 i oft fafau

19. State two reasons, which were pointed out by Laplace for his correction to the formula for 2
velocity of sound in air given by Newton.

3 S FR S fafey, 58 1/ 3 W@ e o6 9 § wafd ok o % fou =ged o g g
T T |

P
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20. State de Broglie Hypothesis. Derive an expression for the de Broglie wavelength of an 4
elementary particle of mass ‘m” and charge ‘q" and moving with a velocity ‘" after being
accelerated through a potential difference "V'.

fe gt #i afehea =i fafew | ww g w01 fSEe g2mE ‘m', 189 ‘g, ‘o’ Tfd | T g,
o 37V faverR ¥ <fa fran S ® fe arelt aiesd & faw =iee g sifew |

21. (a) Show three basic components of a Transistor with the help of a diagram. 4
(b) Draw symbols of n-p-n and p-n-p transistors.

(c)  Why does the arrow head point ‘outward” in case of n-p-n transistor; while ‘inward” in
case of p-n-p transistor ?

(a) T =t TRl § 2t o 0F & seFal o foaamsd |
(b) n-p-n 3R p-n-p RTEA & T wikfaew &0 H1 a7 = |
(©) n-p-n TR B UM ‘SR i R’ STalfeh p-n-p T H ST it AR’ 1 Bren § 2

22. State Newton’s Third Law of Motion. Illustrate it by describing through an example of 4
keeping a book placed on the table. Draw its diagram.

What is the vectorial form of Newton’s third law of motion ?

=g o dtex T1fd e = fafan | 38 T 39 3SR 6 gRI YSRid SIS ST Teh J&ieh il Hsl T
TS R | SR Uk T S |

e o TR I fram o afew sifve = 72

23. A body of mass 2 kg is at a height of 10 m above the ground. By applying work-energy 4
principle :

(a) Calculate speed of the ball at a height of 6 m from the ground, when it falls freely from
top.

(b) Calculate speed of the ball, when it reaches the ground after free fall from a height of
10 m.

() How much work is done by gravitational force in bringing the ball at a height of 10 m
from the ground ?

(d) State whether the work done in (c) will be positive or negative. (Take g=10 ms~?2)
2 kg ST I T fi S | 10 m T 91 W TN 3T &1 FHE-Ze {951 1 T H g

a) SHH W 6mH H9E W i FF = T TUAT FHISC, F9 T8 10 m W Gad T9 G R T
b) 10 m H FOE ¥ gad Y H IR I s W 8o R i ot =1 ot ToE FHife |

) TR T §RI THHA F 10 m T 918 W A S § foher il o smam 2

d) ¥ SqeEd foh (o) | foran T 1 AT BT AT SRUMCH 2 (g =10 ms ~ 2 1 A AIfST)

P
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24. Based on Bernauli’s theorem, describe the working of a ‘Flow meter’ to measure rate of flow 4
of liquids through pipes. Draw its diagram.

Tl T W SR YareATd’ shi srfafy o o H fafay {58 Teft # a8d 8U 29 & Jam &l R
] A o T 9o | e S € 1 39en Uk o off s

OR / 3teran

On the basis of Stoke’s law, explain (a) why a soldier opens his parachute close to the ground,
when he jumps from a flying aeroplane ? (b) why rain drops reaching the earth donot have
very high kinetic energy ?

W 19 % SMUR R I8 I9emed f (a) T AfF Svie 6 fare & o101 TRy Gierdn © 51 a8
3 GU SRSl § hadl & 2 (b) SR W UG STt ot st S[Qi i TSt St sgd SIfereh Sl el Bt ?

25. Describe four main properties of magnets. 4
TrIehl o 9R T&F 99 fafau |
26. Derive an expression for the drift velocity of conduction electrons, when electric field is applied. 4

TIga &= & ST S T =1 SelagiHi o 3TIaTg o o Tl SHsieh Ul hifold |

27. (a) Classify solids as conductors, semiconductors and insulators, on the basis of energy 4
bands. Draw one diagram each for their energy bands.

(b) Write down main two differences between intrinsic and extrinsic semiconductors. 2
(a) oIl dSi o THR W =ATCTh, TG -ATeTehl TS faga-forifemi & sffentor & ar # fafeaw | &
% fIU Toh-ue STl sie w1 oo o |
(b) TS STEATRI o W FGAAR! o o= q & <N farau |
OR / 3gar
(a) Explain the formation of p-n junction. Draw a diagram for it. Hence define “Depletion 4

Region” and “Barrier Potential’.

(b) Draw I-V characteristics for a zener diode. What is its main application ? 2
(a) p-n Gy H TEA H AHIA | 3Hh AT T T FRA | T &' IR fava Wi
EIC IS

(b) SR TS & [-V Fterol & fa U ashfs s1Ed | S9! T J&F S9N 11§ ?
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28. What are electric field lines ? State their three properties. Draw electric field lines for 6
(a) single positive point charge; and (b) electric dipole.

forpa & Y@ F Fdt €2 S o qureEt & fafeu) (o) oes Twe faeg etmew, e

(b) fereget Ty < ferw fergra &t vt wiifer |
29. (a) Explain the phenomenon of ‘scattering of light’. 6
b) State ‘Rayleigh’s law of scattering’.

c) Explain the red colour of the sun at sunrise and sunset. Draw a diagram.

‘YeRTIT o YhIUA ' ohi YIS Shi SARSAT HifS |
b) ‘YA & YRIvH I8’ o e fafau

) 39 qLA FI A Hife o Galca I Gard & Iua Gd o 31 1 i feme S ¥ 2 39k
foe we fot s |

a

(
(
(
(a)
(b)
(

30. Sir C.V. Raman was awarded Nobel prize in Physics in 1930 for the discovery of ‘Raman 6
Effect’.

(a) State ‘Raman Effect’, with its simple theoretical explanation.

(b) Calculate refractive index of an equilateral prism, if the angle of minimum deviation is
equal to the angle of prism.

T LS. T R 1930 B ifaeht 1 et TR W g9E’ F WS & T gem fomen T e
(a) ‘TH YNE’ % 9N H aaesd SR WY § gHeh! Wal HGI<aeh AT S |

(b) Tl Twerg oo o U< o STqaich o1 UReRed HIfY, STd =[Aad forerer @i iR fisa
I Teh TR & & G |

-00o0-
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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
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. 62/ OSS / 2-C 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 youchoose 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.

Waﬂ%w
Tltenefl TS % U8 IS W AUl SAIhHIS 31avd fad |
2. FHUI TS I WA A o YU F Fed TS q Y B SA & T ¢ A T I3 F ol W B 139 o
I S off X o o 79 swiew w9 H €1
3. SW-Yieen § Team-Tag o stean ffde Tl & sifafad el «ff sTshmieh forem T et 1 7 St
SRR
4. 3T IW-GRERT W YA i i€ Hem 62/ 0SS/ 2-C ford |
5. (%) WIS o fedl/ st # g1 R o, afe ome = @ e T TRt W e H SW S weRdl ¢
JuTeHl, HYHRT, Hehd IR et |
FUA TGkt B feu e steq § ford o ot forg amo § s fom w E
(@) afe oy & wd s & erfafiaa foedt o= 9o # SR famd € @ 999 &1 9uzm o g9 9wt
i/ mafai i fred Fae et 2t |
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PHYSICS
( Witfaers fagm)

(312)
Time : 3 Hours | [ Maximum Marks : 80
g 2 30 ] [ qurieh : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) 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
alternatives and write it in your answer-book against the number of the question. No

extra time is allotted for attempting multiple choice questions.

fdor: () W uw F e | ol ye-um H fershed T €, R oft e wei | ariaRen faehed 71 TR et
T H SR T & forshed ol ST B 1 |
(i) IR YT WA 3k U T T
(i) T WA 1Y 10 TF F YAF T § =R fawey - (A), (B), (C) 3R (D) A W & i dw=
Td W 39 ¢ | AR foehedl B W el W A a9 319 IT-YREdeh | U W& % | 3w
fafes | agasfeas weAil & foar sifafiaa w721 fean s |

1. A Carnot engine is working between steam point and ice point. Its efficiency will be : 1
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
e T for arsg fag o7R fem fomg o offar vl e €1 S5 =it geran 2
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
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2. The given P-V diagram show for the expansion of a gas. 1
PA

A

B

>V
Which one of the following statements is true ?

(A) A is isothermal process, while B is adiabatic process
(B) A is adiabatic process, while B is isothermal process
(C) Both are isothermal processes

(D) Both are adiabatic processes

fean gt P-v o@ T & R & faw €2 i fou 7T ool § 9 A-T et 2
PA

A

B

>V
A) A THA WY B, SEfh B TG UHH §
B) A TZISH UhH ¥, WeIfch B THATH YhH §

C) Tl & FHard UohH §
D) I & 5 WhA §
3.  Sound waves travel fastest in : 1
(A) Solids (B) Liquids (C) Gases (D) Vacuum
A & ] B § A § ol IS A Y HRor Hd © 2
(A) I (B) = C) T (D) frafa
4.  The ratio of frequencies of second and third harmonics of standing waves in a pipe closed at 1
one end is :
(A) 1:2 (B) 1:3 < 2:3 (D) 3:5
T FR W &% IR § Fa ST T o f5dE 9 g SR i g 1 S ©
(A) 1:2 (B) 1:3 < 2:3 (D) 3:5
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5.  An optically active substance : 1
(A) rotates the plane of polarised light
(B) changes the direction of polarised light
(C) does not allow plane polarised light to pass through it
(D) none of these

LECEAINEIRIEHRIE

(A)  Yferd JRTT % qet T A &

(B)  yferd FeRte1 i fawm =1 SIgerd &

(C) HHAA Yfod Tehmel sl 39 9§ oA &1 <l
(

)
)

D) T 9 %S T
6. In nuclear reactions, there is a conservation of : 1
(A) Mass only (B) Energy only
(C©) Momentum only (D) Mass, Energy and Momentum
fvenr stfufran & wearor g @
(A) HeIA FHHM H (B) herel sl
(C) had HaT (D) SEHM, Sl 3R HorT
7. Which of the following spectral series falls within visible region of electromagnetic 1

radiation ?
(A) Lyman series (B) Balmerseries (C) Paschen series (D) Pfund series

T fou g & & SiF ot Waget Joit forga-rash g fafeol & gw YR & 3T=id o7l & ?

(A) wrEET goit (B) @R it (C) TreEa it (D) e goit
8.  The refractive index of glass is 1.5 for light waves of A=6000 A in vacuum. Its wavelength in 1
glass is :
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A
fafa # A =6000 A w1 1 foreoil 3 o e a1 SToeriieh 1.5 %1 w9 | 38! q0Teed i 7
e
(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A

9.  Aball of mass ‘m’ strikes a rigid wall with speed “u” and rebounds back with the same speed. 1
The impulse imparted to the ball by the wall is :

(A) 2mu (B) mu (C) zero (D) —2mu

‘m’ FEAM T T 1] g3 QR H ‘u’ A H A 8 3R TR & o1e SH M § i S 2
AR < BRI 7ig o fem 7T ST €

(A) 2mu (B) mu Q) = (D) —2mu

P
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10. A crane lifts a mass of 100 kg to a height of 10 m in 20 seconds. The power of the crane is 1
(take g=10 ms~?) :
(A) 100 W (B) 200 W (C) 250 W (D) 500 W
Th 3 100 kg ZoHH aTetl o i 10 m 1 o8 W 20 Tohe H SR o Sl &1 3 i vl ©
(ST g=10 ms~2) :

(A) 100 W (B) 200 W (C) 250 W (D) 500 W

11. Draw a schematic diagram of hydraulic jack for raising automobiles to the desired height. 2

HieX el sl Teh v S 7o 38 % oTg BIggifersh St ol T e T=st ared |

12. State Zeroth law of Thermodynamics. How many joules of work is equivalent to one calorie 2
of heat ?

FENT(eh! o S hife F7om 1 e AT | <o i T Helkt % & foha e & SRR gt § 2

13. Draw an indicator diagram for a thermodynamic system, when it expands isothermally 2
from volume V, to V, at pressures P; and P, respectively.

FENqen! TR o fau T o TR@ J1Ed, Sk 9@ P 3R P, T A 3Ed V, 9V,
HHATG! 3Tereen § JHN o S Bl ¢ |

14. State two reasons, which were pointed out by Laplace for his correction to the formula for 2
velocity of sound in air given by Newton.

I S FRT I fafey, 58 1/ § W@ e o6 9 § wafd o o & fofu =ged o g gentia
T T |

15. Draw a diagram of an electromagnetic wave depicting electric and magnetic fields. 2

T Taga-graenta o o1 fost sd, 9 forga o gt & o1 gian T & |

16. Draw a graph showing the variation of resistivity of a semiconductor with temperature. 2

MY o WY TG 1 YfqEehdl & Tiadd sl <9 & fau Tw Ud s |

17. Write four main properties of X-rays. 2

- TRl o IR e O i fafe |

18. Define (a) coefficient of static friction; and (b) coefficient of kinetic friction. 2

(a) Tfqer =7 Tqurieh 1R (b) TIfast =reor ToTieh Bt afkemen < |

N

19. A block of mass ‘m” is held on a rough inclined surface of inclination 6. Show in a diagram
various forces acting on the block.

‘m’ T 1 T kT 0 TG & GLEX 7 W WM gT § 1 T[eeh R goet fafy=t seft o1 ot g
T |
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20. Based on Bernauli’s theorem, describe the working of a ‘Flow meter’ to measure rate of flow 4
of liquids through pipes. Draw its diagram.

el fagTa W e yareHTd’ i swRifafy % o # fafen & 7ot  98d 3T 59 & 998 &l R
! T o ToIT Y& o e S € 1S9 U o off s |

OR / 3teran

On the basis of Stoke’s law, explain (a) why a soldier opens his parachute close to the ground,
when he jumps from a flying aeroplane ? (b) why rain drops reaching the earth donot have
very high kinetic energy ?

Wik 190 % TR R 78 TAd o (a) T e A & Fiehe & 791 TNepe Wieran € S« =%
3Sd gU SRS ¥ FEd w2 (b aﬁﬁmqgaﬁma‘raﬂfﬁ@aﬁmw%afwﬁﬁ@ﬁ7

21. Two resistances R; and R, are connected with a battery of V volts. Compute the net resistance, 4
when they are connected first (a) in series and then (b) in parallel. Draw circuit diagrams for
each.

< Hfqligrehl R, SRR, 1 V oliee st ol @ SiIel T € | T iciersh <l 7 1 RIS, Sfeifsh 37 2
Hfarerel Sl AN (a) TEe Ai TS H 3R (b) fRR ared goft § Sirer wen ®1 T ¥ ydS @
iy SR |

22. Derive an expression for the drift velocity of conduction electrons, when electric field is applied. 4

TIg@ & & ST S W =1 SeiagiHi o 3TIaTg o o ToTq SHsieh Ul hifeid |

23. An alpha particle and a proton are accelerated through the same potential difference. Find 4
the ratio of their de Broglie wavelengths.

Teh 3TCH KU1 3R Tk YoH THEHH favarR g1 ©fia foe T &1 39 fe sielt aiesf
STUIG 1 hifSIT |

24. (a) Draw logic symbols for a NAND gate, 4
(i) as the combination of two gates; and also
() for its final form, when combined.

(b) Draw truth table and also write Boolean expression for NAND gate.
(a) NAND T &

() <N H HASH G qAd
(i) Th HASA FET01 o §RI Th-Teh deh Teileh 134 |
(b) NAND 72 sl §& Wit qe 39 forw gferm =ise fafeu
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25. State Newton's First law of motion. Define inertia. Which physical quantity is a measure of 4
the inertia of a body ?

Is it correct to say that a body always moves in the direction of external force acting on it ?
Give reasons thereof.

I o YoM TIfd o 1 fafen | Siea 6t aitren s e = ifaes uft freht fie & Sesa &
Y & fA STERT Y ST § 2

FI T FeT Tel § T hIE a%g I 39 W H1 X I 9 9 Hi 9 # Ferdt 82 THH HRO
fafeT |

26. A body of mass 2 kg is at a height of 10 m above the ground. By applying work-energy 4
principle :

(a) Calculate speed of the ball at a height of 6 m from the ground, when it falls freely from
top.

(b) Calculate speed of the ball, when it reaches the ground after free fall from a height of
10 m.

() How much work is done by gravitational force in bringing the ball at a height of 10 m
from the ground ?

(d) State whether the work done in (c) will be positive or negative. (Take g=10 ms~?)
2 kg ST I T fi S | 10 m T 918 T TN 3T &1 FHE-Zel (95T 1 T H g

(a) SHH H 6 m H SaE R i H =1e HI TUET FI, o 98 10 m ¥ Fokd €9 S R S
(b) 10m = S9E ¥ god 9 § iR o w1l R vg=q R i =t =1e &t T0E FHifer |
() TEcd o gRI SIHF ¥ 10 m & S W A S H fera s feran smam 2

(d) I dqared TR (o) | foham T SR eI B A1 SRS ? (g =10 ms 2 1 A SAST)

27. (a) Define capacitance. State and define SI unit of capacitance. 6
(b)  Explain the working principle of a capacitor with the help of a diagram.

(c) Derive expression for the capacity of a parallel plate capacitor.

(a) ofar st aRemn e enfian i S s fafau 3ik 39 s @ aienfia wifse
(b) RS & HE fag 1 o i e § 99eed |
(c) THIR @ Wi &t it & forg st yre shifsie |
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28. (a) Classify solids as conductors, semiconductors and insulators, on the basis of energy 4
bands. Draw one diagram each for their energy bands.

(b) Write down main two differences between intrinsic and extrinsic semiconductors. 2
(a) Sl dSi o STHR W =ATCTh, TG -ATeTehl U5 faga-forifet & srffentor & ar # fafeaw | y&s
% TIq Toh-ue STl ST w1 o o |
(b) TS STEATRI o TR FGAAR h o= q & <N farau |
OR / 3AYaT
(a) Explain the formation of p-n junction. Draw a diagram for it. Hence define ‘Depletion 4
Region” and “Barrier Potential’.
(b) Draw I-V characteristics for a zener diode. What is its main application ? 2
(a) p-n Gy FH T H AHAA | 3Hh AT T T FRA | T &' IR fava Wi
EIIC IS

(b) SR TERE & [-V Afuceii & fTw T dIohfas SRS | SHH Th &I SATIAN 11 ¢ ?

29. What are electric field lines ? State their three properties. Draw electric field lines for 6
(a) single positive point charge; and (b) electric dipole.

forpa & Y@ & Bt €2 S o qureEt & fafeu) (o) sos Twe foeg ermEm, e
(b) forea g o form forega & Yt =i

30. (a) Explain the phenomenon of polarisation of light. Draw a schematic arrangement of 6
apparatus used for it.

(b) How unpolarised light is plane polarised by reflection from a transparent material ?
Show it by drawing a ray diagram.

(c) Derive an expression for Brewster’'s law.

(a) WERTT < YEThT0T shi TREET shl THEEY | 3Heh ol ST oh1 aeicreh fos s red |

(b)  foreht uresft uered | wrafdd & S W s1yfad gehe fhe yahR wmaa gfad g g7 36 fog
T fohor 3T off =13 |

(c) X 99 & foau =i yrd it |
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