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General Instructions:

1.
2.

Candidate must write his/her Roll Number on the first page of the Question Paper.

Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question PaFer are the same as those printed on the top of the first page. Also check to see that the questions are

in sequential order.

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.

Write your Question Paper code No. 68 / ESS /1-A on the Answer-Book.

(@)  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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.
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PHYSICS
Wifqer fagm=

(312)
Time : 3 Hours | [ Maximum Marks : 80
| : 39S ] [ gutiek : 80
Note : i)  This question paper consists of 43 questions in all.
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All questions are compulsory.

Marks are given against each question.

Use log tables if necessary.

Section A consists of

(@) Q. No. 1 to 16 - Multiple choice type questions (MCQs) carrying 1 mark each.
Select and write the most appropriate option out of the four options given in each
of these questions.

(b) Q. No. 17 to 28 - Objective type questions carrying 2 marks each (with 2
sub-parts of 1 mark each). Attempt these questions as per the instructions given
for each of the questions 17 to 28.

Section B consists of

(@) Q. No. 29 to 37 - Very short answer type questions carrying 2 marks each to be
answered in the range of 30 to 50 words.

(b) Q. No. 38 to 41 - Short answer type questions carrying 3 marks each to be
answered in the range of 50 to 80 words.

(c) Q. No. 42 and 43 - Long answer type questions carrying 5 marks each to be
answered in the range of 80 to 120 words.

U U T H FeA 43 WA |
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(a) WY HEAT1H 16 - TGARTIA YhR o T 8, Sl Tk 1 37 I g | 37 Tl § T
H fed T 9R fowedl § 4 gad 39 fawe g2 iR fafaw|
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(a) U9 WEAT29 W 37 - 31fdery T YR & YA ¥, T o 2 31k § 3IR W 1w
30 9§50 I ¥

(b) WY GEAT 38 W 41 - T AT YhR & Y &, Th o 3 37k & 31X I &1 W91 50 9
80 T R |
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Note/ﬁa'ST :

(I) Answers of all questions are to be given in the Answer-Book given to you.
[T I o IR YT & T8 IR-YRaent § & o |

(2) 15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question
Paper only and will not write any answer on the Answer-Book during this period.

9 YH-UF &l T & A 15 e &1 9w fean o €1 v 1 o SueR § 2: 15 9t foeen
@M 2:15 o9 ¥ 2: 30 99 Tk B holdd G-I h1 UL IR 30 7afyy & A o IWR-YRadn |
HIE IW & ferdT |

SECTION - A
Qug - A
1.  In which of the following situations work is done against gravity of earth ? 1
(A) A monkey climbs up a tree.
(B) A car moves on a horizontal level road.
(C) A person tries to lift a heavy load but fails to do so.
(D) A person lifts a load to a certain height in an earth’s natural satellite.

frafafeaa & @ fra frafa  geait & o & faeg w fHan ST 82
(A) HE T foHdt 981 W W <ed &

(B) T FR Tk &Afasl THAA Tgh R A Hcll S|
(C) i Al fohelt I g I SHW I3M T TIS AT § Aok THI had H 310w W@ T
(D) gt & fohet rehfaeh Suwe § SiE =af foreh o dh g YR FR 33T 2 |

2. Through wave motion : 1
(A) only energy is transmitted
(B) only particles are transmitted
(C) energy and particles both are transmitted
(D) neither energy nor particles are transmitted

T 711G o AEEH 9

(A) HIA STt GEfd et ¥

(B) et U HaARE B T

(C) sl 3R HU1 I HIRd B T |

(D) 7 sl HaRa Bt § IR 7 1 §aRd 2 © |

)
)

3.  The maximum number of electrons present in the outermost orbit of any atom is : 1
(A) 2 (B) 8 (C 32 (D) infinite
TRl off IRHTY] it ATRIaH hel | forem™ soiagiAi i SAfhad §e gl &
(A) 2 (B) 8 (€) 32 (D)
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4.  Minimum number of non-coplanar forces acting on a body to keep it in equilibrium will 1
be :

fordlt fie o oFTeRY 30 | § SHIT WA el STHHAC siell ohi ~JAdq et arft
A) 2 (B) 3
<€ 4 (D) 5

5. A particle is projected at an angle of 60° to the horizontal with a certain kinetic energy E. Its 1
kinetic energy at the highest point of its path will be :

ol o1 1 ISt SsTt E 9 &St 9 60° 1 101 S gU Faifud foram Sirar €1 310 991 & Soaaw farg
TR gHh! TiAsT-SeTt BHIT

E
e ® -

(D) E

6.  The electrostatic force between two point charges kept in air at a distance ‘d" is F; and F, at 1
the same distance in a medium of dielectric constant K. The ratio F, : F, is equal to :

31 foig ol &1 v@ (4’ g0 R 1Y H T S 2 A Ak o 9 F, 0 @ SR S K e %
fopelt Wz W T ST 8 A F, Bl F B, aeR g @

(A 1:1 (B) 1:K
©) K:1 (D) KZ:1
7.  Work done in displacing a charge q on an equipotential surface through a distance r will 1
be :
q
(A) degr (B) 4megrq
q
(@) 411'80r2 (D) Zero
fordt Tafawel gss W foreft stmem q st v g4 foreenfa s o foman 7o <6l 8 -
q
(A Trerr (B) 4megrq
q
©  Tmert? (D) T

8. A resistance of 5 () is connected in the left gap and that of 15 () is connected in the right gap 1
of a metre-bridge. The position of the null point on the bridge wire from its left end will
be :

TRt ex-ag & o 19 | 5 O 721 Tifes 79 H 15 Q 1 9fadey et T g1 9 % aR W 91 IR F
fio & v e feeif =1 <0 & -

(A) 75 cm (B) 60 cm

(C) 25 cm (D) 15 cm
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9. A parallel beam of white light is incident on a convex lens. Which of the following colours 1
will converge nearest to its optical centre ?

(A) Blue (B) Green

(©) Yellow (D) Red

o o

fordl 3T o T Tod YehT¥ ol s THIR FoRiol O 3Tfaa 71 Fefafaa o 9 ffe &1 % 9
HIshH SHeh YT hvs o For UTE BT 2

10. A body of mass ‘m’ just starts sliding down an inclined plane when the plane make an angle 1
of 30° with the vertical. The coefficient of friction between the surface of the plane and the
block will be :

‘m’ GEHH I hTg T4e Fhel THad T8 W 39 T9 9 i IR fRHe1 J& o <1 § 59 98 9aad
FEAleR ¥ 30° T IV AT S | TS e T4 % g1 o s =07 T[urish 1 /I B0

1
A) 73 (B) V3
mg
© 75 (D) |3 mg
11. The number of electrons that constitute —1 C of charge is : 1
—1 C 319y fafdd A & fou eavasd saeerl st & Bl © ¢
(A) 6.25%x1018 (B) 6.4%x10%
(C) 9.0x10'8 (D) 1.6x10"°

12. A particle having charge —1 pC is placed at a point where the electric potential is 100 V. 1
The electric potential energy of the particle is :

—1 uC TN 1 hE FU1 I forg T @1 § ST g fava 100 V &1 o wi S wWfaew e ¢
(A) 1078] (B) 107%]

(C) 10%] (D) —107%]
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13. A body of mass 2 kg moves with a constant velocity v=5 ms~!, under a constant force of 1
3 N. The power loss due to frictional force is :

(A) Zero (B) 1BW
<G -1BW (D) 30 W

2 kg TN H1 & fie fordt 3 N & 710 901 o eaid Uk 710 97 0 =5 ms~ 1 & 7Ifd h¥al B
HY0T o o HRUT THhT Wik H g el T

(A) A (B) 15W
© -1BW (D) 30 W
14. A 100 W bulb is connected to a 220 V supply. The current flowing through the bulb is : 1

100 W 3T Tsh 9wl 220 V % SEd WIfed Je | 1 ¥ 1 39 dcal § Yafed 2 aTel o ¢

5 10
A — A
11 11
—— A — A
15. A straight power line laid along east-west direction carries a current of 10 A. The earths 1

magnetic field at the place is 1074 T. Force per metre experienced by the line wire will be :

Td-ufyem foon # fasm U fagm & fodt IR H 10 A o/ yarfed & W 1S9 WM W gt &
TR AT FTAF 104 T T 1 IR W Y HieR oaE § o drel oIe o1 9T §

(A) 1072 Nm~™! (B) 1073 Nm~™!
(C) 107* Nm™! (D) 107> Nm™!

16. You are given equal number of nuclei of two radioactive elements A and B. The half life of 1
A is 20 minutes and that of B is 40 minutes. After 80 minutes the ratio of number of nuclei
in A and B will be :

3TIeh! 31 Yfediufaed awil A TS B & Afeh] ot sRIeR T& &t T ¥1 A @i 31d-211g 20 fige 3ik
B @t 37¢-31g 40 fie §1 80 fie & 91c A W B H ARl ot HE&AT T ST BT

(A 1:1 B) 2:1

<© 4:1 (D) 1:4
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17.

18.

68/ESS/1-312-A ] 7 f%% [ Contd...

Read the passage given below and answer the questions that follow it.

“ The law of conservation of energy is a universal law. In any case if you find that the system
is not following this law, you have certainly missed something in your observations. Adherence
to the law has lead to many new discoveries. For example, in beta-decay of radioactive
elements apparent breach of the law of conservation of energy triggered the research work
which culminated in the discovery of nutrino.”

= feu T 35301 @ e @ ufen SR U a1 fou Ty % SR fafaw

‘et Heetor 1 e T wEte fem R afe fee yeer § e i € R freem 5w fem @
STTER0T T X W@l & Ol Ffeea €0 9 o9 & 1o Jaroli § $o g T ¥ 39 e o g fovew &
RO T %3 S TS g8 ¢ | Sl  foru, $8 Yeanfoed awi & ster-a@ ¥ =g fa o g
BT HIGIH Ul Al Y& gU WEhE o1 FH9A ‘=gfed’ =0t @ o gam |’

(i)  Apparent breach of the law of conservation of energy in beta-decay reactions lead to
the discovery of :

(A) Electron (B) Proton (C) Neutron (D) Nutrino
Ser-e Tfafshaned § it GReT0T 92| o o7 B o S19E & IIomTH WEY TN g8 ¢
(A) TR (B) W =t (C) =g = (D) =Hfe =t

(i) The law of conservation of energy is applicable to :

(A) mechanical systems only (B) chemical systems only
(©) nuclear systems only (D) every system of the universe
(A) had At el & fag (B) hadl THMf el & fag

(C) <k Ayt fwrl & fag (D) w=Tie % 9+t frl o fag

Complete the following two sentences using the words given in bracket.
(degree celcius, Joule, temperature, pressure) :

@) of a body determines the direction of flow of heat.

(i) Heat is measured in .

3T QU < arel okl hitaek H QU 7T wisal § ¥ IUYeR ¥eg AR T |
(fetit e, e, qm, <7«)
G fasm o1 o yaTe &1 foen fuifa e g

(i) ST T AT e ST T
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19.

20.

21.

Read the passage given below and answer the questions that follow it :
“Phenomena like interference, diffraction and polarization show that light has a wave nature.
Dispersion of light indicates that the visible, so called white light is composed of seven different
wavelength ranges corresponding to the seven colours of the rainbow”.

= feu T 3gERw 6 ufew o Hd o feu T S el % IR fafe

* SfaeRo, faadT e gaur S ufteeand guid € foh g ot yehfa alme €1 WeRrer o fago
T SRR & T qeThferd Yo, 9 WehTeT | STeRT-3TelT aiTesd UieRrt § i 2 & S e &
A Fdaea g1

(i)  The phenomenon responsible for the formation of rainbow is :

(A) interference (B) diffraction
(C) dispersion (D) polarization
TN i 3 foe Swert aiee #
(A) AfawzT (B) fererdi
(C)  wifadror (D) g7
(i) Interference is a phenomenon exhibited by :
(A) waves only (B) particles only
(C) waves as well as by particles (D) neither the waves nor the particles
TR0 ot TREeT Yefid & S ®
(A) had T g (B) hadl &Y GNI

(C) T wgmIRFWMHgU A (D) T a0 & 5W IR T & Hoil & 51

Fill in the blanks :

(i) is a device in which a sustained, nuclear chain reaction is carried out in a
controlled manner.

(i) The enormous energy produced by sun is generated as a result of reaction.

Tkt T o

(i) T UH i § forad duifea fefa wifufea seen sfufsren Sefea =t S
2l

(i) I R S foreme Seit sTffshan o IROmEEY S Bl 2|

Match Column - I statement with the right option of Column - II.
Column - I Column - II

(i) Law of conservation of linear (@) F=pR
momentum

(i) Expression for friction force (b) F=ma

() Pyyia = Constant

hHic -1 § feu T %o 1 T i - I1 & Tt fashed ¥ HifsT :

Hi -1 Hie - 11
() Y@ Feor e fam (a) F=pR
(i) ESU-Id & foau e (b) F=ma

(C) Ptotal:iI T
[=]itsi[s]
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22. Fill in the blanks :

(i)  Efficiency of a heat engine does not depend on the nature of the

(i) 1 kilo calorie = J.

ezl =0t gfd shifsre

(i) Tordlt S g I ger I ghfd W el 7 et 7
i) 1 fRall vt = J

23. Write true for correct statement and false for incorrect statement :
(i)  All types of waves exhibit the phenomenon of polarization.

(i) All the points on a wavefront are in the same phase.

T2 A & U Ged IR Tera FUd % fae s fafau
(i) T YR KT T YAV H YA TS R |
(i) forelt atm % Wl forg W & wen A 2 ¥

24. Match Column - I statement with the right option of Column - II :

Column -1 Column - I1

(i) Visible spectrum (a) Lyman series
(i) Far infrared spectrum (b) Balmer series
(c) Paschen series
(d) Pfund series
i - 1 U U ¢ e 1 fHer™ i - 11 & Hel fosheq & ifo
HAT -1 hietd - 11
() 5 ot (a) T A
(i) G TR TaeH (b) STER SOR
(c) U= it
(d) The guit
25. Fill in the blanks :
(i) A photodiode is always connected in biasing.
(i) A forward biased p-n junction offers resistance to the flow of electrons.
e Tl =l WRT
(i) TRIGISHIS ®I T stfvHfa o Srer < 1
(i) SWANET p-n T T F yaTE & Ul TR T8 T 2
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26. Match Column - I statement with the right option of Column - II :

Column - I Column - II
(i) Transistor in common base configuration (a) Output
Input
(i) Transistor in common emitter configuration (b) Input y_Output
(©) Input Output
Output
(d) Input
et - 1 8 T4 T e o1 T shietd - 11 ¥ fou T w@ foehed 9§ ifs
e - 1 i - 11
() ifoe 3wafts sTeR fa=me o (@) ; fitm
(i) IR Ivyafs Scsie fo=mg | b) o n

27. Write true for correct statement and false for incorrect statement :
(I) A NOT gate uses two p-n junctions.

(2) When a zener diode is not working on its optimum voltage condition the load draws
less power than the power dissipated in the diode.

e A & foIU Ged IR Tera A % e s fafaw
(1) NOT % gR H S p-n Gferdi o1 3q2nT foan S 71

(2) I AN TEE T I TqH dieedl TR R HE & H @A § @ e & g fayea v
TETE H U W ¥ & Bt
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28. Match Column - I statement with the right option of Column - II : 2

Column - I Column - II
(i) Use of a p-n junction diode (@) Rectifier
(i) Use of a transistor (b) Oscillator
() Receiver for remote
(d) Stabilizer
i - 1 H feU 7 e o1 e hietd - 11 # fou 70 @&t faeneq | *ifs :
e - 1 e - 11
() p-n €Y SEE H HE THh STAM (a) fowsrd
(i) TS 1 HIE Th ST (b) fer
() fToire &
(d) diced TR
SECTION - B
©us - B
29. What is Raynold’s number ? What is its significance ? 2
Tles He 1 Bl €2 38Rl 1 Hew § 2
30. What is meant by indicator diagram ? Draw an indicator diagram for an isobaric process. 2

Teh NG U 1 93 21 § 7 HHSTE UohH o T o 3TRE IRy |

31. Write any two applications of photocells. 2
TISIEd % is al I fafaa |

32. Give in brief the principle of working of Parachute. 2
Trepe 1 % fagid dad H SqEe

33. Distinguish between (i) Pitch and frequency (ii) Loudness and intensity. 2

(i) TR W ST ae (ii) Feretal Wd dierar | fasdg wifsw |

34. Give the names of the four factors on which the resistance of a conductor depends. 2
37 TR FE o T Fasy o1 T Rt =mere 1 gy R s g
OR / 3A<qar
Are the various devices in a household circuit connected in series or in parallel ? Why ?

ot =R fargq ufte & fafu= gfaqar gofiorm o St St € a1 aedshn § 2 i 2
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35. Give any two differences between the way the electric field and the magnetic field deflect a 2
moving charged particle.

FEA T o & TRt i emew i e % @ foafea wa € o B & e
sy |
OR / 31eraT

Consider a body suspended from a vertical spring. How will the position of the body change
when a current is passed through the spring ? Explain.

forelt Seater fogm 9 oeeh T fie ot o= o aew ) o o o garfed v ® e ot feafa w =

JYTE 9T ? ST hiTold |

36. Draw the symbol of a : 2
(i) n-p-n transistor
(i) p-n-p transistor

ERIECEIFE

(i n-pn gifeX

(i) p-n-p o
OR / 3t

Draw diagrams to show the relative position of energy bonds in :
(i) Semiconductors

(i) Insulator

Show the magnitude of energy gap in each case.

fr=fafaa o Sei-214 o emaferes feafa =1 geiare fost o1 fmmor =% -
() Sy

(i) foegae

e feafa o, Soll-2fatret o qfHTor 1 <9I |

37. A body of mass of 50 kg is placed on the smaller piston of a hydraulic lift. If the area of the 2
smaller piston is 0.1 m? and that of the bigger piston is 10 m?, calculate the weight of the car
which can be lifted by this body.

50 kg SHH &1 H1 fie TH TElfas faw & B fied | @ §1 afs 31 faed &1 &
0.1 m?2 A1 51 T0=A 1 &A% 10 m? B @ S8 $R o AR Hl IRehed hifat fod 30 s g I
ECIRIESIRETIR S

OR / AT

Calculate the excess of pressure inside a soap bubble of radius 4 cm. The surface tension of
soap solution is 25x1073 Nm~1.

4 co 551 & 91F & gl o HiaX STy S IReed ST | Fe[ o faead &l 7 a1
25%10~3 Nm~1 %I

OF3]00]
68/ESS/1-312-A | 12 g% [ Contd...



38.

39.

40.

68/ESS/1-312-A ] 13 f%% [ Contd...

What is Raman Effect ? What are stock’s and antistock’s lines in Raman Specturm ?
T Y9 B €7 W WeagH B Wik Ud Ui 3@ 41 Bl € 2

Write any three distinguishing features of the fringe patterns formed in Young’s double slit
experiment and single slit diffraction.

%17 % feferdt wam e we-fordt foads & ffda s Yeaf § a0 arett diF fosivand fafee )
OR / AT

In a single slit diffraction experiment how will the angular width of central maximum change
when :

(i)  Slit width is decreased,
(i) The distance between the slit and the screen is increased,
(i) Light of smaller wavelength is used ? Explain.

uehel forit forad= v & i g ot 1o el W =1 99re 2T, o
() o e
(i) TRl iR S & <9 T g o1 & I g,

(iii) T TS BT YHTT START H AR STl € 7 AT Hifid |

(X
A stationary wave is represented by : ¥ = 2 sin (Ej cos(100mt) | where x and y are in

centimetre. Calculate the distance between a node and adjoining antinode.

R STORTT o’ y=2sin(11T—ngOS(100Wt) SN Tt femam 7o €, ST x 3R y AR o
T 3@ o A Rt foie 1t Sus U9 % yee 9 gl 1 g it

OR / 3{raT
A transverse harmonic wave can be represented by :

y=23sin (36t + 0.018x + Ej where, y and x are in metre and time in seconds.

(i) Isita progressive wave or a stationary wave ?
(i) Calculate the :

(a) Period of vibration and

(b) Wavelength of the wave

@Faﬂmﬂﬁ?ﬁﬁfﬂaﬁy=35m(36t+0.018x+£j§mﬁ5ﬁﬁmmﬂw%,ﬁﬁx®y
Hrex # iR t Jshe | T
(i) g T YT T AT ST 2
(i) R I :
(a) hU-<hlel Qe
(b) T T A |
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41. A glass prism of refracting angle 60° and refractive index 1.5 is completely immersed in
water. Calculate the angle of minimum deviation of the prism in this situation.
Given : Refractive index of water =1.33, sin™1(0.56) =34.3°

60° STIGSh ThITT TN 1.5 TSI hl hid 1 Teh o0 IO T T o <o gon ©1 3w feurfq & 59
fosH & =[Aan fa=er v 1 afiehe ST

feon & : 911 1 STeAR =1.33, sin~ 1(0.56) =34.3°

42. In each of the following cases, mention the various forces acting on the moving object and
explain with reason why the net force is zero ?
(i) A rain drop falling down with a constant speed.

(i) a cork of mass 10 g floating on water.

(iii) A kite skillfully held stationary in the sky.

(iv) A car moving with a constant velocity of 30 km h~! on a rough road.

(v) A high speed electron in force free space.

freafafead § @ e g | 1faae fig w e fafu=r sel @1 3@ wifeg iR SR afed
ALY foh S T A STl g ot 3 = B § 2
i) ot = ¥ et gg ot &t 95 |
i 10g§@ﬂﬂaﬁﬁﬁm§§aﬁéw‘¢|
iii)  SpITCTATgEh TRl H feeR 1 g8 hig qav|
iv) 30 kmh~1% 97 § Q& HSH W FeAd! g IS FR|
v) U U & B Sl IS o Gl 7 2 a1 | Serdl g g g |
OR / 3terar

The force-time graph of a body of mass 2 kg is shown in the figure.
2 kg 5FM % fordt fie & fau ga-a9= 7w @y few e o= & guin T )

~_ =

N

—~ s s s

A
(m, )

44

t(s)

(i)  Does the body start its motion essentially from rest ?

(i) What can you say about the motion of the body between
(@ 0-2s, (b) 2—4sand (c) 4-6s

(iii) Can you tell anything about the velocity of the body a t=6s ?

() T Ig fig ofut fa STFaRa: & ¥ IRY HaT ¢ 7

() (a) 0-2s, (b) 2—4sdeM (c) 4—6s<hd= fue =t Tfq < fooar |
3T R o1 Rl § 7

(iii) I AT t=6 s W fie =i 7fq & faw § Fo w8 hd €2

OF3]00]
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43. A transformer has 200 turns in its primary and 1000 turns in the secondary coil. The resistance
of the primary and secondary coils are 0.4 ohm and 2 ohm respectively. If the power output
of the secondary is 13.5 kW at 1200 V and the efficiency of the transformer is 90%,
calculate :

(i) Input voltage,

(i) Input power,

(i) Current in the primary and secondary coils,

(iv) Power lost in the primary

(v) Is power loss 10% of input power ? Explain.

foret rem ot wrafhes et § 200 W ¥ iR fgdrae et § 1000 W ¥ 1 Wt Feadt w1
TfeRig 0.4 371 qen fgdteek Hecl o1 gfady 2 oM 81 afc e $ealt § frifid wife 1200 VR
13.5 kW & 3iR ZTemTER shi Sra1 90% &1 dl uRehferd iy :

() Tre See,

@) froft wifem,

(iii) werfier T fadtae Sefadi # verfed 29 @t o,

(

(

iv) Wt wd fadoes Sefadl | afaq um,
v) o oI ar fasht wife o1 10% © 2 samen s
OR / 31eran

An inductor of 60 mH, a capacitor of 50 wF and a resistor of 20 ohm are connected in series
across an ac source of peak value of voltage 210 V and angular frequency 400 rad s~
Calculate :

(i) Impedance of the circuit,
(i) rms current supplied by the source,
(iii) rms voltage across L, C and R.

(iv) Is the current-relative to voltage forward moving or backward moving.

60 mH &1 Tk U, 50 wF 1 Toh MRS q&1 20 H 1 Tk Jfauy SAofishd ¥ 210 V q

400 rad s~ =i STgfa RER dicedl & Yeed! Sid & 91 SIS ¢ § | qRehe HifeT
(i)  TRay i iqene,

(i) ©d g YSH i T8 SFHIEA (rms) T 1,

(i) L, C, R o % = = 718 (rms) o Slieedistl s A,
(iv) &N, Sieedl o TTae STATH § 91 qeerTH 2

-000-
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ifae faam
(312)
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(udteyr &t fgq & feian )
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(Firerent & TETeT) 1.

General Instructions:

1.
2.

Candidate must write his/her Roll Number on the first page of the Question Paper.

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.

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.

Write your Question Paper code No. 68 / ESS /1-B on the Answer-Book.

(@)  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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.

T 3 :

el Ye-TF % U8l Y3 W ST TR i 3Ty ford |
AT YT 1 W o o TEI-T & Fol TSI a1 WL hl S & TEA § At Yo I8 oF ol H o ¥ 13
91 i St off FR A o e s w9 H ¥
ISW-Yfeaeh! | TgaH-Tag s stean fafde Tl & sifaftaa &gl ot stispdier faem W ademedt & o1 Saan
SRR
YA IT-GRETRT T YeA-95 1 ke & 68/ ESS/1-B ford |
(F) TA-9 e feal/ st 4 31 R oft, afq o1 = o = St 78 et Tk oo § SIS TRd ©
JuTell, HYHRT, Hehd IR fedt |
Fu ST-Yfaeh B fou T ot # fod o et forg wmon o e fora @ €1
(@) afg o & wd o0t & eifaltaa feet o= wtw & SR famd & 9 99 &1 g9ee ¥ 29 9
FAfedi / Tafaal s SR hae ST BT |
Teus H TRt off TR & g tean gfaen &t feafq # 33t sTams € A g
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PHYSICS
Wifqer fagm=

(312)
Time : 3 Hours | [ Maximum Marks : 80
| : 3 9Ue ] [ gutiek : 80
Note : i)  This question paper consists of 43 questions in all.

(
(
(idi
(
(

[

~ —

iv
v)

[
P =
. ~—

|/
jary
=y

All questions are compulsory.

Marks are given against each question.

Use log tables if necessary.

Section A consists of

(@) Q. No. 1 to 16 - Multiple choice type questions (MCQs) carrying 1 mark each.
Select and write the most appropriate option out of the four options given in each
of these questions.

(b) Q. No. 17 to 28 - Objective type questions carrying 2 marks each (with 2
sub-parts of 1 mark each). Attempt these questions as per the instructions given
for each of the questions 17 to 28.

Section B consists of

(@) Q. No. 29 to 37 - Very short answer type questions carrying 2 marks each to be
answered in the range of 30 to 50 words.

(b) Q. No. 38 to 41 - Short answer type questions carrying 3 marks each to be
answered in the range of 50 to 80 words.

(c) Q. No. 42 and 43 - Long answer type questions carrying 5 marks each to be
answered in the range of 80 to 120 words.

U U T W A 43 T |

Tt 7v StfaTe ¥ |

Tk WY o WA 3k fed T ¥ |

STETIH B T AU ATCTRT T TN Y |

QUg AH

(a) WY HEAT1H 16 - TGARTIA YhR o T 8, Sl Tk 1 37 HI g | 37 Tl § T+
H fe T 9R fowedl § 9 gad 39y fawey g2 iR fafaw|

(b) UYT GEAT 17 | 28 - TS T &, I H&A1 17 W 28 T TIh YT 2 3{hi I §
(BT IUNFT o |1 Y&k &1 1 3eh) | U G&A1 17 ¥ 28 § Y& T99 | & T I

STTAR Y91 & IR ST |

wUg BH

(a) WY WEAT29 W 37 - Afqery] ITT YR & 9 €, TAF & 2 37 § IR W i G
30 950 I ¥

(b) WY GEAT 38 W 41 - Y AT YhR & Y &, Th o 3 37k & 31X I &1 W91 50 9
80 T R |

(C) W9 WEAT42 W 43 - < ST YR & T &, T o 5 375 ¢ X I 1 91 80 9
120 1% ¥ |
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Note/ﬁa'ST :

(1)

(2)

Answers of all questions are to be given in the Answer-Book given to you.

[t Tl o ITR AR S TS IR-GRaen § & ford |

15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question

Paper only and will not write any answer on the Answer-Book during this period.

9 YH-UF &l T & A 15 e &1 9w fean o €1 v 1 o SueR § 2: 15 9t foeen
@M 2:15 o9 ¥ 2: 30 99 Tk B holdd G-I h1 UL IR 30 7afyy & A o IWR-YRadn |

g W el for@ |

SECTION - A
Q ue - A
A body is to be kept in equilibrium under some forces. The minimum number of coplanar
forces required for this purpose is :

el fiie 1 $o 9l & Siarid Uge § 99 W& B 1 39 3299 & folt, =aw fohae waet™ aali
I STERIRAT BT ?
(A) 2 (B) 3 ©) 4 D) 5

Two charges q; and g, kept “d" distance apart, repel each other with a force F. The force
between charges 2q; and 2q, kept 2d” distance apart will be :

3 3Tl ‘q, T “q, 1 519 ‘A’ T T 1@ S R @ 3 T GO I F e | Wfenfid & B 112q, T
“2q,’ SR &1 ‘2d’ T G, T 37 o9 T ATl Fiashuol et B0

F F
(A) T (B) 2F © 3 O 3

In a metre bridge experiment when the resistance in left gap was 2.5 ) and in right gap
5.0 Q, the null point was obtained at a distance ‘I’ from the zero of scale. The value of I is :

THrex §g § o s et ferelt 3o # e T siae § gfedy 2.5 O 8k Sife sfaua §5.0 Q v
I fasm Rafd A F T AN PRI AN G [ HAFR
(A) 223 cm (B) 333 cm (C) 443 cm (D) 66.3 cm

A narrow parallel beam of white light is incident on a concave lens. Which of the following
colour light diverges away at the greatest angle from the nearest point ?

(A) Red (B) Blue (C) Green (D) Voilet

TId YR T T Gehivl IR FRTor g1 fondt staael g W eTmafad 2a1 §1 o & fshean
forg @ T 1 1 TohTeT Tl S1fersh o 10T R T9HRd 21 § 2

(A) @ (B) em (C) & (D) S

When a glass-rod is rubbed with a piece of silk it acquires a charge of +96 pC. The number
of electrons transferred from the glass-rod to the silk piece is :

S fREl T B I WH & Iohe W TSN AT € 1 hid bl I8 W +96 pC ST ST STl |
FIe TS W WH & IThe T AN 8 aTed ATl ol TEAT ¥
(A) 6.25%x1018 (B) 1.6x101° (C) 6x10M4 (D) 9x10°

-
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6.  The number of electrons that constitute —1 C of charge is :

—1 C 319y fafdd A & fou avasd saeaerl st & Bl © ¢
(A) 6.25x1018 (B) 6.4x10% (C) 9.0x108 (D) 1.6x10%

7. In which of the following situations work is done against gravity of earth ?
(A) A monkey climbs up a tree.
(B) A car moves on a horizontal level road.
(C) A person tries to lift a heavy load but fails to do so.

(D) A person lifts a load to a certain height in an earth’s natural satellite.

frafafea & @ fra frafa  geait & o & faeg w1 fHan ST 82

A) HE T fHHl g8 R SN Fed §

B) hIE %R T Afdsl THd Heeh W T et T

C) i Al frdlt Ui 9% T SN IS T T HIT ¢ lfch THT i H 2799 L&l ¥ |
D) gt & R wipfass Suue § i oAfa fordt Sum o iE YR S SSw ¥

(
(
(
(

8. A particle is projected at an angle of 60° to the horizontal with a certain kinetic energy E. Its
kinetic energy at the highest point of its path will be :

TRt ot =l TIfast Sett E &/ &fast & 60° 1 107 a1 gU Haifad foham STt €1 3799 9 o SoaaH fog
T gEH! TSt B

(A) O (B)

©)

E E D' E

9.  Through wave motion :
(A) only energy is transmitted
(B) only particles are transmitted
(C) energy and particles both are transmitted

(D) neither energy nor particles are transmitted

T T &% HIEmq

A) HIA el GART Bl B

(
(B) Fad HU ARG B ¥ |
(
(

~

C) ol 3R U1 I HaRd B S|

D) 7 el §aRd Bt § S 7 0 Had 21 § |
[=]i4[s]
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10. Minimum number of non-coplanar forces acting on a body to keep it in equilibrium will 1

be :
fordlt fie o oFTeRY 30 | § SHIT WA el STHHACH siell ohi ~JAdqq et arft
A) 2 B) 3 < 4 (D) 5

11. The maximum number of electrons present in the outermost orbit of any atom is :

(A) 2 (B) 8 Q) 32 (D) infinite
TRl off IR Y ATRIaH hel | foreme soiagiAi i Afshad §e gl &
(A) 2 (B) 8 Q) 32 (D) &M=

12.  You are given equal number of nuclei of two radioactive elements A and B. The half lifeof A 1

is 20 minutes and that of B is 40 minutes. After 80 minutes the ratio of number of nuclei in
A and B will be :

3Tt 31 Yfediufaed awil A TS B & feh] St sRIeR T &t T ¥ 1 A @i 31d-211g 20 fige 3ik
B @t 37¢-31g 40 fie §1 80 fie & 9c A W B § ARl ot HE&AT T ST BT :

(A 1:1 (B) 2:1 <€ 4:1 (D) 1:4

13. A straight power line laid along east-west direction carries a current of 10 A. The earths 1
magnetic field at the place is 10~4 T. Force per metre experienced by the line wire will be :

Td-ufyem foon # fasm U fagm & fordt IR H 10 A o/ yarfed & W1 39 TM W gt &
TEEHE AT FTAF 104 T §1 IR W Y HieR e H o dret oIe o1 9T §

(A) 1072Nm~! B) 10 3Nm~! (O 1074Nm~! (D) 1075 Nm™!

14. A particle having charge —1 uC is placed at a point where the electric potential is 100 V. 1
The electric potential energy of the particle is :

—1 wC 3T T e 01 3 forg W 1@ § ST dga fawa 100 v &1 01 it dega wifae ot @
(A) 1078] (B) 10~%] (C) 10%] (D) —10"%]

15. A body of mass 2 kg moves with a constant velocity v=5 ms ™!, under a constant force of
3 N. The power loss due to frictional force is :

(A) Zero (B) 15W C -15W (D) 30 W

2 kg TN H1 FE fie fordt 3 N & 70 901 o oaid Uk 70 97 0 =5 ms~ 1 & 7Ifd h¥al 2|
HY0T o o HRT TEhT Wik H g el ¢

(A) = (B) 15 W C -15W (D) 30 W

OF3]00]
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16. A 100 W bulb is connected to a 220 V supply. The current flowing through the bulb is : 1
100 W 3T Tah §iel 220 V o SEd Wi Ye | [T ¥ 1 39 9cd § Yafed 2 arell 89 ¢

5 10 11 11
— A — A — A — A
(A) B © = ) 15
17. Read the passage given below and answer the questions that follow it : 2

“Phenomena like interference, diffraction and polarization show that light has a wave nature.
Dispersion of light indicates that the visible, so called white light is composed of seven different
wavelength ranges corresponding to the seven colours of the rainbow”.

= feu T 3gERw 6 ufew o ER o feu T S el % SR fafe

* fqeRtor, faade Td yaor St afteeATd <ot § o gehTer it gehfa died €1 WeRrr w1 faaur
ST e © o qemhfora vord, S TehTS | ST 2Te aiesd uiteRt | faftfa 2rar € S gew
g FEEeAd g1

(i) The phenomenon responsible for the formation of rainbow is :

(A) interference (B) diffraction
(C) dispersion (D) polarization
TN i 3 foe Swert aiee §
(A) AR (B) foerda
(C)  aifarT (D) g
(i) Interference is a phenomenon exhibited by :
(A) waves only (B) particles only
(C) waves as well as by particles (D) neither the waves nor the particles
SR 1 IRE Yefid S @ -
(A) hed T g1 (B) el U gNI

(C) T wgmIRFWMHgU A (D) T TN & 5W IR T & Hoil & 5N

18. Complete the following two sentences using the words given in bracket. 2
(exterior, surroundings, universal, thermodynamic) :
(i)  The region of space outside the boundary of a system constitutes its
(i) A system which exhibits thermal, mechanical and chemical equilibrium is said to be in
equilibrium.
9 feu T @ IRl w1 HKIe® W OfEU vsl & ITAIM HIE YU HIfAT
(STRI&T, R, FeHHTEl, STHMdeh)

() Trdt i 1 9REm & 9 &1 &9 SHH ffHa s 2
(i) T U e T i, =it v et g faeme ), greTERe
LR ISIGIRS

[EliLgimi
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19.

20.

68/ESS/1-312-B | 7 f%% [ Contd...

Read the passage given below and answer the questions that follow it.

“ The law of conservation of energy is a universal law. In any case if you find that the system
is not following this law, you have certainly missed something in your observations. Adherence
to the law has lead to many new discoveries. For example, in beta-decay of radioactive
elements apparent breach of the law of conservation of energy triggered the research work
which culminated in the discovery of nutrino.”

i feu T sERor @ e @ ufeu SR SEe @e fou T gl % s fafan)

‘et Heetor 1 e T wEte fem R afe fRe yee § e 9 € R freem 5w fem @
STTER0T T X @I & il Ffeera €0 9 319 & 1o Jaroli § $o g T § | 39 1w o g fovew &
RO T 63 S TS g8 ¢ | Sl % foru, $8 Yeafoed qwi & ster-a@ ¥ =g faw o g
B3 HIGIH Ul Al Y& gU WEhE o1 FHIA ‘=gfed’ =0t @ | gat |’

(i)  Apparent breach of the law of conservation of energy in beta-decay reactions lead to
the discovery of :

(A) Electron (B) Proton (C) Neutron (D) Nutrino
sffer-ar Afafshaneti # o1 EReq01 o & o7 H o WY o IR WEd 9 g
(A) R & (B) T = Q) IR = (D) Afed

(i) The law of conservation of energy is applicable to :

(A) mechanical systems only (B) chemical systems only
(€) nuclear systems only (D) every system of the universe
(A) Haa Tk Fepml & forg (B) ke TEMfe frl & forg

(C) haa Tyt fwrl & forg (D) wi=Iie % 9+t frerml o fag

Fill in the blanks :

(i)  Fusion is also called a reaction.

(i) In nuclear reactions is converted into energy.
e o} 9 FIRAT

() Herad w sAfufsran +ff a1 S 2

(i) ekt sifufsmensti Tt H uRafdd g g1

OF-3]0]



21. Match Column - I statement with the right option of Column - II : 2
Column - I Column - II
(i) Use of a p-n junction diode (@)  Rectifier
(i) Use of a transistor (b)  Oscillator
() Receiver for remote
(d) Stabilizer
i - 1 H feU 7 e o1 e shietd - 11 # fou 7o @&t faeneq | #ifs :
whHie™ - I it - I
() p-n ¥4 SETE F FE TH TN (a) fowawrd
(i)  2IST=R I hIE Teh ST (b) rfer
(c) TR =1 &
(d) dicedn TmHR
22. Fill in the blanks : 2
(i) A photodiode is always connected in biasing.
(i) A forward biased p-n junction offers resistance to the flow of electrons.
e Tori w1 9T
() THRISHE &l T STiAfT & Sirer s €
(i) SWANET p-n T T F YaTE & Ul TR T8 T 2
23. Write true for correct statement and false for incorrect statement : 2

(i)  Two fine holes illuminated by a sodium lamp will behave as a coherent source of light.

(i) If intensity of light falling on a polaroid be ‘I’ the intensity of light emerging out of the

polaroid will be

2

irrespective of its orientation with respect to the direction of incidence.

e A & U Ged IR Tera e % e s fafaw
() wifem o § yerfea < gaw fog gouea @l o wifd STeRR |

(i) aﬁwmm'raﬁwmwww%?ﬁMWaﬁaﬁwﬁm%
B, MU ki faen & G deRiEe & foord o) $9 ot 71

68/ESS/1-312-B |
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24. Match Column - I statement with the right option of Column - IIL

Column -1

(i) Law of conservation of linear

momentum

(i) Expression for friction force

Column - IT

(a) F=pR

(b) F=ma

(¢)  Piya1 = Constant

Hie™ -1 H feu U oM 1 f9a™ shic| - 11 o 9&l fashed @ sifsu

i - 1
() e o g fem
(i) =TI & faU e

25. Fill in the blanks :

(i)  Efficiency of a heat engine does not depend on the nature of the

@) 1 kilo calorie = J.
e ol =0t gfd RS

()  TorEl o1 3= T 38T

i) 1 frar At =

i - 11
(a) F=pR
(b) F=ma

&I gpfa W R 7 Fd 7

26. Match Column - I statement with the right option of Column - II :

(a
(b
(©)
(d)

)
)

Column - II
Lyman series
Balmer series
Paschen series

Pfund series

Hic -1 § feu T o 1 T i - I1 & T8t fashed ¥ Hif9T :

Column - I

(i)  Visible spectrum

(i) Far infrared spectrum
whied - I

i g duiHH

(i) YT TR TeH

68/ESS/1-312-B |

Hie - 11
i ot
SR Soft
qree S
He gt
9

=
e
[
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27.

28.

Write true for correct statement and false for incorrect statement :
(1) A NOT gate uses two p-n junctions.

(2) When a zener diode is not working on its optimum voltage condition the load draws
less power than the power dissipated in the diode.

TE HUF & o T 3R Terd e & foe s fafan .
(1) NOT T R # & p-n |t o1 TR fohan < B

(2) I IR THEE T I TqH dieedl TR R HE & R @A § @ e & g fayeaa v
TETE H U W ¥ Bt T

Match Column - I statement with the right option of Column - II :

Column -1 Column - II
(i)  Transistor in common base configuration (a) Output
Input
(i) Transistor in common emitter configuration (b) Input @ut

(©) Input Output

Output
(d) Input

o~

i - 1 § feu 7T ke k1 fad™ shiet® - 11 # feu o9&t faseq 9 sifew .

Hie™ -1 Hie™ - 11

ey

() ifoe 3wafts sTeR fa=ma o (a)

ffm
EEN
(i) IR IYaE st fa=mg | (b) ﬁam._@
A ffm
ffm
EEN

OF-3]0]
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SECTION - B
©us - B
29. Give the names of the four factors on which the resistance of a conductor depends.
37 AR HRH 6 T FaRy 97 W TRt =mers i gfade feit s §
OR / et
Are the various devices in a household circuit connected in series or in parallel ? Why ?

ot =R fagq ufte & fafu= gfaqar gofiorm o St St € T aedshn § 2 i 2

30. Give any two differences between the way the electric field and the magnetic field deflect a
moving charged particle.

d TS g & fRd wfanm smew #r fe-fem W% 9 faafad s € 3 RE @ s

AT |

OR / 3teran
Consider a body suspended from a vertical spring. How will the position of the body change
when a current is passed through the spring ? Explain.

ford} Seaier fog 9 ol T fe ol oo § agu | fom o oy yanfed i R fue w1 feafa @ e
JTT TSI ? ST hifiT |

31. Draw the symbol of a :

(i) n-p-n transistor (i) p-n-p transistor
ELIED EFHSQQ :
()  npn R (i) p-n-p ZHR

OR / A9
Draw diagrams to show the relative position of energy bonds in :
(i) Semiconductors (i) Insulator

Show the magnitude of energy gap in each case.
frefafad # swi-s18f o smifares feafa 1 gt fos o fmior =i

() SYETR (i) foegae
g feafa §, Sii-3iaua s 9o &) g9id |

32. A body of mass of 50 kg is placed on the smaller piston of a hydraulic lift. If the area of the
smaller piston is 0.1 m? and that of the bigger piston is 10 m?, calculate the weight of the car
which can be lifted by this body.

50 kg SHH H1 H1E fis TH TRl faw & B fied | w1 ¢ aft sr faed &1 dowa
0.1 m2 e o1 f=a &1 59%al 10 m2 &1 @ 39 R & IR &1 TR wifay 58 39 fis g0 oW
ESRISIRETIEY

OR / 372

Calculate the excess of pressure inside a soap bubble of radius 4 cm. The surface tension of
soap solution is 25x1073 Nm~1.

4 cm 551 & 91 & Foteel o HiaX Srenfae sl alehe™ SIS e[ o faerad &1 7 a1 e
25%1073 Nm~1 ¥

OF3]00]
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33. State Pascal’s law. Name any one device based on this law.
qreehel k1 T fafae ) 39 o\ o et fdt T gfisk =1 M damsy |
34. State :
(i)  Zeroth law of thermodynamics
(i) First law of thermodynamics
fefeT
(i) FETIAET 1 Y R
(ii) SSANTIAeRT A1 9o fH
35. What is meant by photoelectric emission ? What does it indicate — particle nature of wave
or wave nature of particle ?
YhTTGd S ¥ 91 AT a1 € 2 398 Ford Wapfa o1 =iidek & - T 1 01 Yhd <l 1 07
T Yhid Al ?
36. Give in brief the principle of working of Parachute.
e =1 v fasia Heam § SR
37. Distinguish between (i) Pitch and frequency (ii) Loudness and intensity.
(i) I TS g a0 (i) Jeerd Ua dterar # fasg i |
38. Write any three distinguishing features of the fringe patterns formed in Young’'s double slit
experiment and single slit diffraction.
I o T vm v we-ford foeda # ffifa fife Sef & ofm & aeft dia faommd fafaw |
OR / 3AYar
In a single slit diffraction experiment how will the angular width of central maximum change
when :
(i)  Slit width is decreased,
() The distance between the slit and the screen is increased,
(i) Light of smaller wavelength is used ? Explain.
wehe fordt faad= wom # =i 3fem ot sl <dierE o a1 gure 20, ST
i) ol = iR w9 % S,
(i) TRt iR oS & <9 T g T & I g,
(i) T TR T YT STANT H AN 11 § 2 SARSAT i |
O F-]0)
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(X
39. A stationary wave is represented by : ¥ = 2 sin (E) cos(100mt) | where x and yarein 3

centimetre. Calculate the distance between a node and adjoining antinode.

el STorTrt o’ y=25m(;r—gjcos(100”’ft) g1 fefta foa T ©, SRl SRy Seie |
T T T H fordt frede ot 39 98 % e 9 gl o uRehe hife |

OR / AT

A transverse harmonic wave can be represented by :
y=23sin (36t + 0.018x + Ej where, y and x are in metre and time in seconds.

(i) Isita progressive wave or a stationary wave ?
(i) Calculate the :
(a) Period of vibration and

(b) Wavelength of the wave

o

Teh STIIRY ST a1 &1 y =3 sin (36t + 0.018x + Ej g frefua foran s ol €, Sef x Wy
et H iR t Hehe | T
(i) g T YT T AT ST 2
(i) 9T IS :
(a) hUT-<hIe Qe
(b) T TR |

40. A ray of light passes through an equilateral prism such that angle of incidence is equal to 3

3
angle of emergence. If the later is equal to 1 th of the angle of prism. Calculate the refractive

index of the material of the prism.

oIS i IS Toh0T Teh THATE YRR STER & 750 | 30 TR el ¢ T efraa= shror ffq =nion
% SRR 21 3R ffa o7 firss shror a6 % a1 T % aered o1 YUl 1 St |

41. List any six of the seven colours of rainbow in correct order from the smallest to the longest 3
wavelength.

TR & 9 T H 9§ Tl ©: & W oaq ai1esd | 3% 3 9ed A | fafay |

OF3]00]
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42.

A transformer has 200 turns in its primary and 1000 turns in the secondary coil. The resistance
of the primary and secondary coils are 0.4 ohm and 2 ohm respectively. If the power output
of the secondary is 13.5 kW at 1200 V and the efficiency of the transformer is 90%,
calculate :

i)  Input voltage,

(

(i) Input power,

(iii) Current in the primary and secondary coils,
(

iv) Power lost in the primary

(v) Is power loss 10% of input power ? Explain.

ot femR st wrafhes et § 200 W § iR fgdae Feet § 1000 W &1 Wt Headt &
gfare 0.4 3T qen fediaen geclt o1 gfaiy 2 o § 1 afc fadiae gect § fifaa wifsd 1200 VR
13.5 kW & 31 ZTehTER shi <11 90% &1 df URehferd hifay :

()  froreh diee,
(i) froeft wrfem,

(iti) wrefer e fgdtaes grefomi § genfed B arefl 4w,

(iv) wafhe @ fgdtas Fefoadl § afaa o,
(v) o wifea e ol wifed T 10% & ? =amen shifse |
OR / 3terat

An inductor of 60 mH, a capacitor of 50 wF and a resistor of 20 ohm are connected in series
across an ac source of peak value of voltage 210 V and angular frequency 400 rad s~ L.
Calculate :

(i) Impedance of the circuit,
(i) rms current supplied by the source,
(i) rms voltage across L, C and R.

(iv) Is the current-relative to voltage forward moving or backward moving.

60 mH T Tk UTeh, 50 wF 1 Tk HUMGE 91 20 3AH &1 Th Gfady 9oitsed § 210 V a0
400 rad s~ 1 =ivia sTgfa fareR dicedr & Yeared! & & @Y S T ¥ | R sifee

()  aftger =t yfqener,

(i) ©d g YSH i T8 SFHIEA (rms) T 1,

(iii) L, C, R R % o= o1 7% (rms) T dicedisll < A,
(iv) N, Sieedl o HTae STATH! § 91 qeerTH 2

OF-3]0]

68/ESS/1-312-B | 14 f%% [ Contd...



43. In each of the following cases, mention the various forces acting on the moving object and
explain with reason why the net force is zero ?
(i) A rain drop falling down with a constant speed.
(i) a cork of mass 10 g floating on water.
(iii) A kite skillfully held stationary in the sky.
(i
(

iv) A car moving with a constant velocity of 30 km h~1 on a rough road.
v) A high speed electron in force free space.

frefafead § @ ye g0 § wifqae fie R e fafy= sl =1 Seora ifse 3ik SR |fed
AR o ST W < drel IR st 3 Fii S § 2

(i) TR =Tel ¥ fet g2 oot 1 9g |

10 g TN T 9 H XAl g8 IS Fieh |

(
(iti) PG TR H FeoR T g8 lg TaT|
(
(

ii

~"

iv) 30kmh~1% 97 ¥ Q& HSH W Al g3 IS FR|
v) TH UH & H SRl IS ot JumEt 7 2 aef i § =l g3 i golaeiq |
OR / 319raT

The force-time graph of a body of mass 2 kg is shown in the figure.
2 kg TeATH o fordlt i & fore srar-awa 7 e few 1w ot & <erien o 2

A
(m, £)

44

t(s)

(i)  Does the body start its motion essentially from rest ?

(i) What can you say about the motion of the body between
(@) 0-2s, (b) 2—4sand (c) 4-6s

(i) Can you tell anything about the velocity of the body a t=6 s ?

() o FE fie oot nifa sifemdid: s & Ry e ©2

() (a) 0-2s, (b) 2—4sdeM (c) 4—6s<hd= fue =t Tfq < fooar |
3T R o1 Rl § 7

(iii) T AT t=6 s W fie =i fq F faw § Fo w8 Ghd €2

-00o0-
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1.
2.

Candidate must write his/her Roll Number on the first page of the Question Paper.

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.

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.

Write your Question Paper code No. 68 / ESS /1-C on the Answer-Book.

(@)  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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.

T 3R :

ThETell Ye-TF U8l Y3 W ST TR i 3Ty ford |
AT YT 1 W9 o foh TeI-T & F&l TSI A WL h S & TEA § At Yo I8 oF Tl H o ¥ 13
I 1 St off FR A o 7o s w9 H F)
SW-YfEqeh! | TgaH-Tag s stean fafde Tl & sifaftaa #dl ot stishtier faem W ademedt &l o1 Saan
SRR
Y IT-GReTRT T YeA-9 1 shie H&a 68/ ESS/1-C fad |
(F) TA-9 o feal/ st 9 31 R oft, 3fq o1 = & = St 78 et Tk oo § SIS HRa © ¢
JuTell, HYHRT, Hehd IR faedt |
Fu ST-Yfeaeh B fou T ot # fod o et forg amon o St forg @ €1
(@) afg o & wd st & eifaltaa feet o= wmw & SR famd & 9 99 &1 g9ee ¥ 29 9
FAfedi / Tafaal s TR hae ST Bl |
Tous | TRt off TR & Weg tean gfaen &t fearfq # 33t sTams € A g
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PHYSICS
Wifqer fagm=

(312)
Time : 3 Hours | [ Maximum Marks : 80
| : 3 9Ue ] [ gutiek : 80
Note : i)  This question paper consists of 43 questions in all.
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All questions are compulsory.

Marks are given against each question.

Use log tables if necessary.

Section A consists of

(@) Q. No. 1 to 16 - Multiple choice type questions (MCQs) carrying 1 mark each.
Select and write the most appropriate option out of the four options given in each
of these questions.

(b) Q. No. 17 to 28 - Objective type questions carrying 2 marks each (with 2
sub-parts of 1 mark each). Attempt these questions as per the instructions given
for each of the questions 17 to 28.

Section B consists of

(@) Q. No. 29 to 37 - Very short answer type questions carrying 2 marks each to be
answered in the range of 30 to 50 words.

(b) Q. No. 38 to 41 - Short answer type questions carrying 3 marks each to be
answered in the range of 50 to 80 words.

(c) Q. No. 42 and 43 - Long answer type questions carrying 5 marks each to be
answered in the range of 80 to 120 words.

T U T H P 43 WA |

[t 7T 3rfarE

A% U9 &k A e fed T )

STETISH B T AU ATCTRT T TN Y |

QUE AH

(a) WY HEAT1H 16 - TGARTIA YHR o T B, Sl Tk 1 37 HI g | 37 Tl § T+
H fe T 9R fowedl § 9 gad 39 fawey g2 iR fafaw|

(b) UYT WEAT 17 ¥ 28 - TS T¥H &, T H&A 17 W 28 T ToI® TH 2 3l A1 ©
(BT IYNFT & |1 Y& &1 1 3eh) | T G&A1 17 ¥ 28 § Y& T99 | & T o

STTAR Y91 & IR ST |

wUg BH

(a) WY WEAT29 W 37 - Afery] ITT YhR & 9 €, TAF & 2 37k § 3iX W i G
30 9§50 I ¥

(b) WY GEAT 38 W 41 - Y AN YhR & Y &, Tk o 3 37k & 31X I &1 W91 50 9
80 T R |

(C) WY WEAT42 W43 - < ST YR & T &, T o 5 37 ¢ I IT 1 T 80 9
120 1K ¥ |
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Note/ﬁa'ST :

(I) Answers of all questions are to be given in the Answer-Book given to you.
[T I o IR YT & T8 IR-YRaent § & o |

(2) 15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question
Paper only and will not write any answer on the Answer-Book during this period.

9 YH-UF &l T & A 15 e &1 9w fean o €1 v 1 o SueR § 2: 15 9t foeen
@M 2:15 o9 ¥ 2: 30 99 Tk B holdd G-I h1 UL IR 30 7afyy & A o IWR-YRadn |
IS IR T g |

SECTION - A
Q ue - A
1.  Half-life of a radioactive element is 2 years. What fraction of its mass will be left after 1
8 years ?

Tordlt Yfeamydt a0 o1 Td-oTg 298 T 1 8 Y AIG THeh TeIHM ol fohaaT 3737 I T 2

1 1 1 1

(A 55 B) 1o ©) D) 35

2. The ratio of the magnetic fields at the centres of two circular loops of radius 5 cm and 15 cm, 1
carrying current 3 A and 1 A respectively, will be :

5 cm & 15 cm 5530 &t S1 FTRR GRrETe! Seferdl § shHsT: 3 A T 1 A 9N Yallfed &1 &l &l o 3ok
Tl R o g &5 o1 ST 2T

(A 1:9 (B) 9:1 <© 3:1 (D) 1:1

3. A 110 W electric bulb is connected to a 220 V dc supply. The resistance of the bulb is : 1
110 W % T osl o1 220 V & dc &1d 9 SISl 71 8| oicsl o1 9fai ®
(A) 220 O (B) 110 Q <G 20 (D) 440 Q

4. A force of 5 N is applied on a body of mass 2 kg. The acceleration of the body will be : 1
5N I T 9d 2 kg ZI9H & fohelt fie wam B fie &1 o gem
(A) 0.4 ms~2 (B) 0.0 ms~2 (C) 2.5 ms~2 (D) 10.0 ms—2

5. A negative charge of 20 uC is placed at a point where the electric potential is 50 V. The 1
electric potential energy of the particle is :

20 wC T TS 0T Y 39 forg T 1@ § el Sga fawa 50 V 1 o1 o6t g feufast <1 &
(A) 1073] (B) —1073] (C) 10%] (D) 0.5x10%]

6.  The number of electrons that constitute —1 C of charge is : 1

—1 C 319y fafdd A & fou eavas saeaerl st & Bl © ¢
(A) 6.25%x1018 (B) 6.4%x10%
() 9.0x108 (D) 1.6x10%

OF3]00]
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7. A body of mass ‘m’ just starts sliding down an inclined plane when the plane make an angle
of 30° with the vertical. The coefficient of friction between the surface of the plane and the
block will be :

‘m’ A I h1g (IS Fhel THad T8 W 39 TH 9 i IR FRHe1 J& X <l § 59 98 9aad
FEAleR ¥ 30° T IV AT S | TS Ud T4 % g1 o s =07 T[urieh 1 W B0

1
A 73 (B) 3
mg
© 3 (D) |3 mg
8. A parallel beam of white light is incident on a convex lens. Which of the following colours
will converge nearest to its optical centre ?
(A) Blue (B) Green
(©) Yellow (D) Red

fordt 3Ta T R T9d Wb 1 I GHIR fohor 7 emfaa ® 1 Frafafaa § 9 fve &1 % 9ma
IRy 3H YHIIA hs h Feldl qIE AT ?

(A) e (B) =
(C) rem (D) o

9.  Aresistance of 5 ) is connected in the left gap and that of 15 () is connected in the right gap
of a metre-bridge. The position of the null point on the bridge wire from its left end will

be :

TRt ex-ag & 9 19 | 5 O 71 Tifes 79 H 15 Q 1 fady et T g1 9 % aR W 91 IR F
fi & v e it 1 <0 2 -

(A) 75 cm (B) 60 cm

(€ 25 cm (D) 15 cm

10. Work done in displacing a charge q on an equipotential surface through a distance r will

be :
9

(A) dmegr (B) 4weyrq
q

(@) 411'801'2 (D) Zero

et Tfavel g0 W fore ot q &1 r SO foreenfua & & foren T s6rd &m
q

(A) 4mregr (B) 4meyrq
q
Q) fres? ©) T

OF-3]0]
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11. The electrostatic force between two point charges kept in air at a distance ‘d" is F; and F,at 1
the same distance in a medium of dielectric constant K. The ratio F, : F, is equal to :

31 foig STl &1 9@ (4’ g0 R g H T S0 @ A Ak o 9 F, 0 @ SR S K e %
fopelt Wz § T ST g A F, Bl F B, SeR B @

(A 1:1 (B) 1:K
©) K:1 (D) K2:1
12. In which of the following situations work is done against gravity of earth ? 1

(A) A monkey climbs up a tree.

(B) A car moves on a horizontal level road.

(C) A person tries to lift a heavy load but fails to do so.
)

A person lifts a load to a certain height in an earth’s natural satellite.

frfafea & @ foa fafa & geht & o & fawg e fwan s @ 2

) I IR foRdll 981 W IR =ed ©

B) hIE %R T Afdsl THd HSeh W T et T

C) i Afaa fordlt Wit a%g 1 TR ISH A YIS HIAT ¢ Afeh T8 HA § o7qef @ g
D) Yt & Rt wipfaes Sue § i oAfaq foret S ok hiE W 7RSSl |

2>

13. Through wave motion : 1
(A) only energy is transmitted
(B) only particles are transmitted
(C) energy and particles both are transmitted

(D) neither energy nor particles are transmitted

T g & HIeIq

(A) IS ST GEfd et ¥

(B) et U A B T

(C) el 3R HU1 I FARd B T |

(D) Sl HaRd Bt & TR 7 01 Haid 8 & |

~—"

14. The maximum number of electrons present in the outermost orbit of any atom is : 1
(A) 2 (B) 8 (© 32 (D) infinite
TRl off I Y ATRIaH hel | forem™ soiagiAi i Afehad §e gl & ¢
(A) 2 (B) 8 <© 32 (D)
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15. Minimum number of non-coplanar forces acting on a body to keep it in equilibrium will 1
be :

forslt fie o oFTeRY 30 W § SHIT WA el STHHAC siell ohi A9 et arft
A) 2 B 3
<€ 4 (D) 5

16. A particle is projected at an angle of 60° to the horizontal with a certain kinetic energy E. Its
kinetic energy at the highest point of its path will be :

fordt ot =l TIfast Sett E 9§ &fast & 60° 1 107 a4 gU Haifad foharm STt €1 3799 9 o SoIaH fog
T ZEH! TSt B

E
(A) O B) 5

©)

E
7 (D) E

17. Read the passage given below and answer the questions that follow it : 2

“Phenomena like interference, diffraction and polarization show that light has a wave nature.
Dispersion of light indicates that the visible, so called white light is composed of seven different
wavelength ranges corresponding to the seven colours of the rainbow”.

e few T SgERw i ufen iR SEd e feu w1y % SeR fafe

* feRtor, faade Td yar St afteeATd <ot § T gehter ot Uehfa qied €1 WeRrT w1 faeur
ST e © o qemhford vord, S TehTS | STeRT- 2T qiesd uiteRt | faftfa 2rar € S gew
A FEEeAT g1

(i)  The phenomenon responsible for the formation of rainbow is :

(A) interference (B) diffraction
(C) dispersion (D) polarization
e Pt 3 for e Rt # -
(A) A (B) foerda
(C)  wifadror (D) g7
(i) Interference is a phenomenon exhibited by :
(A) waves only (B) particles only
(C) waves as well as by particles (D) neither the waves nor the particles
TR0 St TREeT JSfid &l S ®
(A) hed T g1 (B) hacl U gNI

(C TiiwmgmfsiRFMFgUA (D) A T F g R T & il & gN
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68/ESS/1-312-C | 6 g% [ Contd...



18. Complete the following two sentences using the words given in bracket. 2
(4.18, 4180, increases, decreases) :
(i) 1k Calorie = joules.

(i) When work is done on a system, the internal energy of the system

e | U 7T Iesl 1 SN ik ST feU U <1 SRl 1 g i
(4.18, 4180, 5l =)

() 1 feal vt = S |
(i) <@ fordt freRma TR & foRan STan © @ 9 Fehm &t STidieas et i
19. Read the passage given below and answer the questions that follow it. 2

“ The law of conservation of energy is a universal law. In any case if you find that the system
is not following this law, you have certainly missed something in your observations. Adherence
to the law has lead to many new discoveries. For example, in beta-decay of radioactive
elements apparent breach of the law of conservation of energy triggered the research work
which culminated in the discovery of nutrino.”

I fou U 35R0 @8 e @ ufen IR 3Ee @e fou T yeel % S fafen)

Tl e o W U et e © 1 Afs fee e § e u § foR e 5w fem @
TR0 e R T@l © i i ®9 | 219 F o719 Vel § £ g2 T S| 39 fem o g favam &
RO &Y 6% 8 @Il g8 ¢ | Sl & g, 9 eanfaed awel & dtel-a= | I8 99 o7 g
33T T Ul Al YF gL MY k1 FAq =o' o0t @ § g1’

(i) Apparent breach of the law of conservation of energy in beta-decay reactions lead to
the discovery of :

(A) Electron (B) Proton (C) Neutron (D) Nutrino
Ser-e Tfafshanet § it GReT0T 9o o o7 B o o9 & IO WEY TN g8 ¢
(A) R & (B) T (©) == (D) Afed

(i) The law of conservation of energy is applicable to :

(A) mechanical systems only (B) chemical systems only

(©) nuclear systems only (D) every system of the universe
Selt TRETT e Ay B ©

(A) Haa ik Fepmll & forg (B) ke TEMfTe fprl & forg

(C) <k At fwrl & fag (D) w=Iie % 9+t frl o fag

OF3]00]
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20. Fill in the blanks : 2

(i) In a nuclear reactor, moderator is used to the triggering neutrons.
(i) In fission reaction, the energy released is 0.84 MeV/u whereas in fusion reaction, the
energy released is MeV /u.
Tt Tl =t 9T :
()  foreht ARt Ruset d stavcen 1 ST iRt & s arel =21 ot 1fd HH
o e feman T 2 |
(i) forged sfufsran o S@fSa 1t 0.84 MeV/u Bl € Safh Goed sifafshan & Iafsia e
MeV/u Bt B
21. Fill in the blanks : 2
(i) A photodiode is always connected in biasing.
(i) A forward biased p-n junction offers resistance to the flow of electrons.
Tt T =t 9T
(i) TRIGISHIS ®I T stfvHfa o Srer S 1
(i) ST p-n WY SeeHl & o8 & Uid gfedry UM A
22. Match Column - I statement with the right option of Column - II : 2
Column - I Column - II
(i) Use of a p-n junction diode (@) Rectifier
(i) Use of a transistor (b)  Oscillator
(c) Receiver for remote
(d) Stabilizer
i - I # faU 7 e o1 fiet hier - 11 # fou e @& faeey 9 =ife
e - 1 i - 11
() p-n €Y SEE H HE TH STAM (a) Ta=shid
(i)  2IST=R I hIE Teh ST (b) e
() e &
(d) dicedl TR
23. Write true for correct statement and false for incorrect statement : 2

(i)  The relation tanf = u gives an angle at which when a ray is incident, the refracted ray
is completely plane polarised.

(i) The intensity of red light scattered by air in the morning is more than the intensity of
blue light.

&l YA % foIg Ted SR et e & foy s fafem

(i) Y tand =y TH T F7 FAfdee wxar §1 o W smufaa fomor & S stuafia fereor gofa:
gaa- fad & St § |

(i) WTQ: hTel H AT §RT Wehiford el WehTeT shi digral Fehifufd et JehTsT bt gort § 31feh 2t 71

OF3]00]
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24. Write true for correct statement and false for incorrect statement :

(I) A NOT gate uses two p-n junctions.

(2) When a zener diode is not working on its optimum voltage condition the load draws

less power than the power dissipated in the diode.

TE FoF & o G IR Tera weF & fau o9 fafau -
(1) NOT % gR H S p-n Gferdi o1 3q2nT foan S 71

(2) W AW THIE F I T deedl TR TR HM & o T E § a1 @i o g1 fayea wfe

Tre # Uy wifed | & A 71

25. Match Column - I statement with the right option of Column - II :

Column - I Column - II
(i) Transistor in common base configuration (a) Output
Input
(i) Transistor in common emitter configuration (b) Inout y_Output
npu

(©) Input Output

Output

0

(d) Input

o~

i - 1 § feu 7T ke k1 fad™ shiet® - 11 # feu 7o w&t fasreq 9 swifew .

Hie™ -1 Hie™ - 11

ey

() ifoeR 3wafts smeR fa=me o (a)

ot
fam
(i) IR IYaE st fa=mg | (b) ﬁ%_@
A ffm
forfw
EEN

68/ESS/1-312-C ] 9
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26. Match Column - I statement with the right option of Column - II :

Column - I Column - II
(i) Visible spectrum (a) Lyman series
(i) Far infrared spectrum (b) Balmer series
(c) Paschen series

(d) Pfund series
i - 1 § ST U e 1 ™ ahietd - I1 o 98 fashed 9 HifaT :

Hie -1 Hie - 11
i) g guisn (a) <EHA it
(i) HR SToeR TeFgH (b) @R o
(c) = 9uft
(d) The git

27. Match Column - I statement with the right option of Column - IL

Column - I Column - II
(i) Law of conservation of linear (@) F=pR
momentum
(i) Expression for friction force (b) F=ma
(€)  Piyia = Constant
i - 1 U U ¢ e 1 fHer™ i - 11 & Hel fosheq & ifo
HAT -1 hietd - 11
() @ e wiegu e (a) F=uR
(i) =WU-v & T =R (b) F=ma
(€)  Piog=Trdi=

28. Fill in the blanks :

(i)  Efficiency of a heat engine does not depend on the nature of the

(i) 1 kilo calorie = J.

o Tl =t gfd ife

() Tordlt S g I ger I gHfd W el 7 et 7
() 1 fRall vt = J
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29.

30.

31.
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SECTION - B
©vus - B
A body of mass of 50 kg is placed on the smaller piston of a hydraulic lift. If the area of the

smaller piston is 0.1 m? and that of the bigger piston is 10 m?, calculate the weight of the car
which can be lifted by this body.

50 kg SHH &1 H1 fie TH TElfes faw & B fied | @ §1 afs 3 fed &1 &
0.1 m2 a1 F1S T4 1 &A% 10 m2 B @ S8 $R o R Hl IRehed hifal fod 30 s g I
IS ST Fohell B |

OR / 3teran
Calculate the excess of pressure inside a soap bubble of radius 4 cm. The surface tension of
soap solution is 25X 1073 Nm~1.

4 cm 551 & G & Feteel o HiaX Srenfaea 1 aRlehe ST e[ o faerad &1 7 a1 e
25%1073 Nm~1 ¥

Draw the symbol of a :
(i) n-p-n transistor
(i) p-n-p transistor

ERICACE IR

i n-pn gifeeX

(i) p-n-p ZMTEX
OR / 3t

Draw diagrams to show the relative position of energy bonds in :
(i) Semiconductors

(i) Insulator

Show the magnitude of energy gap in each case.

frefafaa | Sei-314 o oafare fefq =l geiHare fost o1 o &6
i)y =TT

() forgaeh

T feafa §, Seti-3TaRTet & i 1 gumd |

—~

Give any two differences between the way the electric field and the magnetic field deflect a
moving charged particle.

A TS g & fRd wfoamm emew #r fe-fem W% 9@ faufad s € 3 RE @ s

AT |

OR / 3teran
Consider a body suspended from a vertical spring. How will the position of the body change
when a current is passed through the spring ? Explain.

ford} Seaier fogT 9 ol T fe ol oo § agu | fom o oy yanfed s W fue =i feafa @ e
JTT TSI ? ST hifIT |



32.

33.

34.

35.

36.

37.

38.
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Give the names of the four factors on which the resistance of a conductor depends.
ST AR H! % T FARY 5 R R = i afae f
OR / 3A<ar
Are the various devices in a household circuit connected in series or in parallel ? Why ?

ot =R fargq uftge & fafu= gfaqar i o St St € a1 aedspn § 2 74 2

State Stoke’s law. Mention any two of its applications.

wiw o1 f94 fafau | s9% S5 A9 Jas |

What is meant by :
(i) an isothermal process,
ii) an adiabatic process.

(
() GHaTdT gshE,
(i) TS WHA I 1 A 72

State de-Broglie’s concept of matter waves. Write expression for de-Broglie associated with
an electron accelerated through a potential difference of V volts.

TA-ATN GaE E-Frel S HhedTd daRt| V dee f[9vamR W @id saaed & J1Y 9eg
E-FWell @ & oy =9 fafau |

Distinguish between (i) Pitch and frequency (ii) Loudness and intensity.

(i) TR W ST ae (ii) Fererar wd dierar | fade wifsw |

Give in brief the principle of working of Parachute.

TRe 1 e fagia &g # JaEu|

Write any three distinguishing features of the fringe patterns formed in Young’s double slit
experiment and single slit diffraction.

=1 & Tgferdt v v wen-ford) faada o fftfa fihs Yt § 3faw e aredt @9 fodivand fafew |
OR / 3teran

In a single slit diffraction experiment how will the angular width of central maximum change
when :

(i)  Slit width is decreased,
(i) The distance between the slit and the screen is increased,
(i) Light of smaller wavelength is used ? Explain.

wehel foril foad= v & i Sfeam ot o el W =1 99re 2T, o
() o e
(i) TR iR oS & <9 T g o1 & I g,

(iii) W T HT YT START H AN STl € 7 AT Hifid |

OF-3]0]



(X
39. A stationary wave is represented by : ¥ = 2 sin (Ej cos(100mt) | where x and yarein 3

centimetre. Calculate the distance between a node and adjoining antinode.

ferelt sToTrelt i B yZZSin(Y—SJCOS(mOWt) g et fofan o ©, TRl x 3R y Seiie |
g1 T8 T H fordlt fedg =it 39k T8 % TS § O 1 Ifeherd it |
OR / 3teran

A transverse harmonic wave can be represented by :
y=23 sin (36t + 0.018x + Ej where, y and x are in metre and time in seconds.

(i) Isita progressive wave or a stationary wave ?
(i) Calculate the :
(a) Period of vibration and

(b) Wavelength of the wave

o

Teh STTYEY STl a1 i y=3 sin (36t + 0.018x + Ej g frefua foran < ol 8, Sef x Wy
M H iRt Yohe H B
(i) I8 T Y T AT ST 2
(i) IR IS :
(a) hU-<hlel Qe

(b) T T AT |

40. Define dispersive power of an optical medium. Write a mathematical expression for dispersive 3
power in terms of refractive indices for different colours. Explain why the flint glass prism
produces a broader spectrum than that due to a similar crown glass-prism.

Yeh1I¥Teh HILAH hi IRAqU-ear &1 giture fafgu) fafa= i & 97a s1dad-iel & 98 o
YRETUT- &7 o feru sagren fafaw | saren sifse for te S ficde i & 9 g’y o auishd i
HIerE Sh1sH hid & 959 gR1 o4 Iuichd | 1fersk i Bt § 2

o

41. Refracting angle of a prism is 1? and refractive index is 1.6. Calculate the value of angle of 3

minimum deviate for the prism in the minute unit of angle.

o

o o 1 od ~ Q ~
fordl T8 o1 T8 1o o @ eI 1.6 B | IV o THAe Ak H =Faq fo=e™ & o
YRsher whifSy @
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42. In each of the following cases, mention the various forces acting on the moving object and 5
explain with reason why the net force is zero ?

i) A rain drop falling down with a constant speed.

1

~"

a cork of mass 10 g floating on water.

(

(

(iii) A kite skillfully held stationary in the sky.

(iv) A car moving with a constant velocity of 30 km h~lona rough road.
(

v) A high speed electron in force free space.

frefafed & 9 9 gt | fqaH fie R avHare fafu= sl o1 Seorg s 37 SR gfed
AR o 3 W A e IROTHT St I T 2§ 2

(i) TR =Tel 9 fiet g2 asf 6t 9g |

i) 10 g TAFH Y A H AT g IS i |

iii) ISR T H FeoR T g8 Hig qa|

iv) 30 kmh~1% 97 § Q& HSH W Al g IS FR|

v) Tk UF & H el IS ot Jumdl | 2 qst i ¥ =erdl g3 hIE soaiq |
OR / 31eran

The force-time graph of a body of mass 2 kg is shown in the figure.
2 kg 5N % fordt fie & fau ga-v9= 7w e feu 1w o= & guin w1

A
(m, £)

4+

t(s)

(i)  Does the body start its motion essentially from rest ?

(i) What can you say about the motion of the body between
(@ 0-2s, (b) 2—4sand (c) 4-6s

(i) Can you tell anything about the velocity of the body a t=6 s ?

() T g fig ofut fa STFaRa: & ¥ IRY Ha ¢ 7

() (a) 0-2s, (b) 2—4sd (c) 4—6s% = fIe =t 7ifd & foaoa o
ST I A TR @ 2

(iii) I AT t=6 s W fie =i fq F fawa § F w8 hd €2
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43. A transformer has 200 turns in its primary and 1000 turns in the secondary coil. The resistance
of the primary and secondary coils are 0.4 ohm and 2 ohm respectively. If the power output
of the secondary is 13.5 kW at 1200 V and the efficiency of the transformer is 90%,
calculate :

(i) Input voltage,

(i) Input power,

(i) Current in the primary and secondary coils,

(iv) Power lost in the primary

(v) Is power loss 10% of input power ? Explain.

foret rem ot wrafhes et § 200 W ¥ iR fgdrae et § 1000 W ¥ 1 Wt Feadt w1
TfeRig 0.4 371 qen fgdteek Hecl o1 gfady 2 oM 81 afc e $ealt § frifid wife 1200 VR
13.5 kW & 3iR ZTemTER shi Sra1 90% &1 dl uRehferd iy :

() Tre See,

@) froft wifem,

(iii) werfier T fadtae Sefadi # verfed 29 @t o,

(

(

iv) Wt wd fadoes Sefadl | afaq um,
v) o oI ar fasht wife o1 10% © 2 samen s
OR / 31eran

An inductor of 60 mH, a capacitor of 50 wF and a resistor of 20 ohm are connected in series
across an ac source of peak value of voltage 210 V and angular frequency 400 rad s~
Calculate :

(i) Impedance of the circuit,
(i) rms current supplied by the source,
(iii) rms voltage across L, C and R.

(iv) Is the current-relative to voltage forward moving or backward moving.

60 mH &1 Tk U, 50 wF 1 Toh MRS q&1 20 H 1 Tk Jfauy SAofishd ¥ 210 V q

400 rad s~ =i STgfa RER dicedl & Yeed! Sid & 91 SIS ¢ § | qRehe HifeT
(i)  TRay i iqene,

(i) ©d g YSH i T8 SFHIEA (rms) T 1,

(i) L, C, R o % = = 718 (rms) o Slieedistl s A,
(iv) &N, Sieedl o TTae STATH § 91 qeerTH 2

-000-
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