This Question Paper consists of 30 questions including 2 figures and 8 printed pages.

T Y-T9 § 30 U9 o 8 Hfed T 3R 2 Strepfeat ¥

Roll N‘o. Code No 62/ OSS/Z

I ATh

PHYSICS

( Hitfaer fagm)
(312)

Set/'@? A

Day and Date of Examination

e &t feq a fesien

Signature of Invigilators 1.

fiterent o gETeR

2.

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
( oifaen 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.

(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: () Wi TeAi F IR ol yeA-u o oo 7@ €, TR o e el § oviafies fashed §1 U@ et
T H AT T B fehed 1 Sa A 2 | |

(i) WAH Y & WA e W T ¥ |

(iii) I F@ 19 10 T & Y% T § =R fohed - (A), (B), (C) 3R (D) @ ™ €, 578 94w
a9 30 ¢ | AN fashedl § 9 el IR A a7 ST SW-Rashl § I9 &A1 % I 3w
fafes | agashfeas geil & 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 (©) zero (D) —2mu
‘m’ M I T 1€ g8 SaR 9 ‘u’ TG H THFAr § IR TR & w1e SH i § e St €
<R o g e <kl e 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 ©) 250 W (D) 500 W

T %1 100 kg FTHM ATl o 31 10 m i SHa1e W 20 Tohe H FW A St ©1 3 o1 ol €
(ST g=10 ms~2) :

(A) 100 W (B) 200 W ©) 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 gior arsg fag o7k fem fomg o offer v oar €1 S5 =it geran 2
(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
P
Y
(A) Adiabatic Process (B) Isothermal Process
(C) Isobaric Process (D) Isochoric Process
fu T P-V s1t@ & T 1 91 SushA Tl © 2
P
Y
(A) TSI YhH (B) HHATY UshH
(C) HHSm UshH (D) HHSIGH! UshH
5. Sound waves travel fastest in : 1
(A) Solids (B) Liquids (C) Gases (D) Vacuum
A Y A B F A H T IS T o e § 2
() o () = (€ T (D) frafa
6.  Figure shows a sinusoidal wave at a given instant. 1
VAN /N
| \./C \_/E
Which points are in same phase ?
(A) A'B (B) B, C (© B,D (D) GE
forell 1 S o Uk STershig T ol fos o geiten wn R
D
VAN /N
| \/C \_/E
FF A g S TH A e § E?
(A) A'B (B) B, C (© B,D (D) GE
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7.  An optically active substance :
(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 SR

(A)  Yfed T & q T A T

(B)  yfed wehter it faum 1 seeran €

(C) THTA Yferd TRl <l 8H H oA & <dl

(D) T & g T
8.  In nuclear reactions, there is a conservation of :
(A) Mass only (B) Energy only
(C©) Momentum only (D) Mass, Energy and Momentum
fvenr stfufsran & wearor g @
(A) A ZHHM (B) <hecl Sl
(C) heIdd HaAT HI (D) TAHM, el SR HAT A
9.  Which of the following spectral series falls within visible region of electromagnetic

radiation ?

(A) Lymanseries (B) Balmerseries (C) Paschen series (D) Pfund series
= feu gu o 9 9 W Hega Joi foea-greea fafeon & gwa am % STaid STl € ?
(A) wTEET goit (B) @THR Uit (C) Tre=a it (D) The Fuit

10. The refractive index of glass is 1.5 for light waves of A=6000 A in vacuum. Its wavelength in
glass is :

(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A

farfa § A =6000 A Teh1ST &1 fohTuil & AT shiw o1 ST9edqi® 1.5 %1 i H sHh! qUTeed ol 71
g

(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A

s
62/0SS/2-312-A | 4 S22 [ Contd...



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

(a) Tfceh =0T T[UISR TR (b) Tfst =07 T[Uieh <t qfkeren 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’ GEAH 1 Teh o1 0 TH(T o G 7 W WM goTl T T[eeh W gumE fafq= aal ol st g/
R

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

HieX el sl Tk FHivea S 7o 38 % foIg BIggifersh 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(h! o S hife fom 1 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.

FENqen! TR o fau T o TR@ J1Ed, Sk 9@ P, 31K P, T A 3Ed V, 9V,
THATGY Teren ¥ TUR % SR o ¥ |

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 fafay, {5 o & Toet A & 9 # st % 9 % fa =ged v 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.

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

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

A9 o 91 TGS bl FaLehal & e ol S o fad Teh UTH = |

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

TehTeT-ToreId TTel o TR 31e7E | A 9 =R H UeI0l 9T B © 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 T frem 6 fafew | S &t aRvm e & & «Jifas i foeddt fie & Sesa &
Y & AT ST i St § 2

FI IE e TEl © fob FIE a%g T W R FE IR W© 9 9 i e 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)
2 kg S 1 Teh fig SHIF F 10 m 1 T8 W TGN &1 HEd-Ss 1ET= Sl TA 3 U :

a) A ¥ 6 mH SR R g HI AT H A FIFSC, 6 98 10 m ¥ G T 9 R 2
b) 10 m T FOE ¥ gad Y H IR o S W 8= R g ot =1 ot T0E FHife |

) T I §RI HHA | 10 m 918 W A S § foher hrd o e 2

d) g adcrsd foh (c) § fohan 7 i geTcHeh ST A1 SROMCH ? (g =10 ms ™~ 2 h1 | THfS0)

(
(
(
(

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.

st fagT= o sTenfid ‘ yemsaTdt’ o6t swEifafy & o # fafew 5@ el 4 s'd g0 gd & Jams i
! OO o ToTT Y& o e S € | 39 Uk s of g |

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 ?

Wik f7om & YR W I8 a0eed T (a) i e S & frehe & o191 TIee Wierar § <@ 98

3T0 U SRS 9 F5dl § 2 (b) ERA W UgT ATl ot Bt Gt bt Tt ol g 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,
when they are connected first (a) in series and then (b) in parallel. Draw circuit diagrams
for each.

T wiagenl R, SRR, Sl V 3iee &1 9t § el T 8 | Jo Faieeh 1 711 I Hise, e g1
T gfeRIerehl 1 SHAYT: (a) T8 AN FASH H IR (b) foR ared Joft § et o g1 399 |y H
9y §AEd |

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

TIg@ & & ST S T 91 SeagiHi o 3TIaTg o o Tl SHsieh Ul hifeid |

25. State de Broglie Hypothesis. Derive an expression for the de Broglie wavelength of an
elementary particle of mass ‘m’” and charge ‘q" and moving with a velocity ‘v” after being
accelerated through a potential difference "V'.
fe smett st aRehed T &l fafaw | T o HU1 fSEER1 §99H ‘m', 376 ‘g, ‘o’ T 9 FaEd ™ g,
3 39V’ favarR @ afid foran Sar € fe smelt ainesd & fau =i yrw shifsw

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

~ —

(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) T =t TRl § 2R & OF & s1eFal o fo@asd |

(b) n-p-n 3R p-n-p U & T Wichfasw FEq0 61 T = |

(©) n-p-n TSR § SO ‘AR T IR’ F@fh pn-p TR | T Fi AR T BT 7 2

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

forpa & Y@d o= ot €2 Sk 9 Toemf o fafau  (a) oAmee e fag emem, oiR
(b) Terea fega & e forega & Yamd it

28. (a) Explain the phenomenon of polarisation of light. Draw a schematic arrangement of
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) TSI o YelTohT0T ol UREreHT shl THeEd | 36 Toll SURul shl SHaeeTes fos omgd |
(b) ot ureeft gered & wEfda & 9 W ergfad YemT fohd YRR Twaa gfad g1 8 2 39 fag

Teh oo e off s |

() X 7w & fore st are shif |
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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 I 1930 H Hifqeht 1 Aot JWRR A 9NE’ i WS T UeM fohan T o
(a) ‘T g9E’ % IR H Iqcsd iR Wy H THA! T HFTqeh AT HifIT |

(b) et TmeTg 5w & a1l & ST9aish Sl IR HIfWE, S& =Aad fo=ed & iR fisd
I Teh TE o SR B |

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 ISl o SMER W ATCThI, TG -ATcThl TG Tagfd-ToRITeEl o sFfieRor & ar # fafeaw | g&e
% AT TH-T o1l o€ 1 fosl s |

(b) ST TSR o IR STGATARI o ofa a T = 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 AT WA F GEET | 3HR € T Ford IR | staa & AR fava g

LG IS
(b) SR TS & [-V fateqol & fa U ashfs sEd | S9! U H&d STYN 11 € ?
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