This Question Paper consists of 43 questions and 15 printed pages.

TH UYT-US | 43 U9 q9 15 qfed U ¥

Roll N’o. Coi;-;;: 68/ ESS/ 1

I REDIC
SET/®T| A
PHYSICS
(312)

Day and Date of Examination :
(udteyr &t fgq & fotian )
Signature of Invigilators :
(Friverent o gwa ) 1.

2.

General Instructions:

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

23 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.

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. 68 / ESS /1-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)  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.

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

(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.

3 Y9 U H A 43 T €
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(a) WY WEAT 29 W 37 - 3Afiery ST YR & U9 €, IIh o 2 37 § IR I 1 W
30 ¥ 50 IIE T |

(b) WY WEAT 38 W 41 - o ST YHR o T &, T o 3 37k ¢ IR W ht €A1 50 F
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 T91 oh IR SATYRI S TS IR-GRaeh § & ford |

(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 Y¥A-UF &l Ued & A 15 e &1 a9 fean o €1 9va-1a 1 foawen SueR § 2 15 9t foeen
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SECTION - A
Qug - A
1.  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.

ferrferfiad & & for feoift 5 Qo 3 e o foreg P FoR S 22
(A) E T fHEt 981 W FW e &

(B) I HR Th Afasl THdA TSh TR T el T
(C

)

)
) geAt % fordt hfaes Swe ® IS wafad fhdt S qh HIE IR U IS T |
2.  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 711G o AEEH 9

(A) IS ST GEfd et ¥

(B) et U HaRE B T

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

(D) 7 sl HaRa Bt § SR 7 1 §aRd 2d © |

)
)
3.  The maximum number of electrons present in the outermost orbit of any atom is :
(A) 2 (B) 8 (C 32 (D) infinite
TRl off IRHTY] Y ATRIaH hel | forem™ soiagiAi i SAfehad §e gl &
(A) 2 (B) 8 (C 32 (D) 31
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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 TFTeRY 30 W § SHIT WA dlel STHHAC siell ohi ~JAdH 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 o1 TIfast STt E 9 &St 9 60° 1 hI01 S gC YaIfud fohan Siar €1 319 99 & SoaaH g
TR gHh! iAot BT

E
(a) O ® 5

(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 :
3 foig el o1 w@ (4’ g R A H T S @ A AR o g F, AR SR S K Wi
foreft T H wE ST § @ B, @A § 1 F, : F, SReR B E

(A 1:1 (B) 1:K
©) K:1 (D) K2:1
7.  Work done in displacing a charge q on an equipotential surface through a distance r will 1
be :
q
(A) dmegr (B) 4megrq
q
(@) 411'80r2 (D) Zero
fordt wafawel gss W foreft smmemt q ot v g foreenfd s o foran 7o sl 8 -
q
(A Tmerr (B) 4megrq
q
©  Tmer? (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 :

TRl Tex-ag & =i 19 | 5 O 721 Tifes 79§ 15 Q 1 9fade St T 81 9 & aR W 91 IR F
ok & e Far feerfs 61 <00 2

(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

Rl 3T o= R YT USRI 1 s IR TR0 g1 smfad €1 frefafad § @ fea 1 % W
IR $HF TSI s o Tl IE T 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’ SSTHM 1 hTs IS fhel THae I8 W 3H 90 9 i 31 fREe 3% X a1 § 59 98 99ad
FEAteR ¥ 30° T HIV A1 S | TS el 9 % Y1 o s =07 T[uish 1 0 20T

1
A) 73 (B) V3
mg
© 7 (D) |3 mg
11. The number of electrons that constitute —1 C of charge is : 1
—1 C 21ay faffa & & fou eavae soidemi i & il © ¢
(A) 6.25%x1018 (B) 6.4x10%
(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 nC 3TERT 1 S 01 I forg W 1@ § W8T oegd fawa 100 V &1 01 it dega Wfaes 3t ¢
(A) 1078] (B) 107%]

(C) 10%] (D) —107%]
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13.

14.

15.

16.

YT UNNATI'EDUCATIONS

A body of mass 2 kg moves with a constant velocity v=5 ms ™1, under a constant force of
3 N. The power loss due to frictional force is :

(A) Zero (B) 15 W

C -15W (D) 30 W

2 kg FAHM &1 e fig fhdt 3 N & 2@ 91 & =i Tk f9d o1 0=5 ms ! & 7Ifq o 1
ST e o 0T SEeh Wik H B Bl © ¢

(A) A (B) 15 W

C -15W (D) 30 W

A 100 W bulb is connected to a 220 V supply. The current flowing through the bulb is :

100 W 3T Tsh 9wl 220 V % 3Ed WIfed Je | &1 ¥ 1 39 dca § Yafed T aTell o §

5 10

A) 74 e -
11 11

© 4 Dy 2

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

Td-ufyem foon # fasm e fagm & fodt IR H 10 A o/ Yarfed & W1 39 WM W gt &
TEHE AT FTAF 104 T §1 IR W UG HieR e § o det oIc ot 9T §

(A) 1072 Nm~™! (B) 1073 Nm~!
(C) 1074 Nm~™! (D) 107° Nm™!

You are given equal number of nuclei of two radioactive elements A and B. The half life of
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 & e i sRIeR T &t T ¥ 1 A i 3d-211 20 fige 8ik
B @t 37¢-31g 40 fie §1 80 fie & 91K A W B ¥ ARl ot HE&AT 1 ST ST :

(A 1:1 B) 2:1

€ 4:1 (D) 1:4
[=]i4[s]
FES
[=]% e
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17.

18.

VESEEUNNATIL EDUCATIONS o

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 3301 S e @ ufen SR SUSk a1e feu T g % SR fafaw

‘et HReTor 1 I T wEte fem 71 afe fRe g § e i € R freem 3w fem
STIHY T8l oY @1 © o F=d €9 9 319 § o797 Yeqoil § 9 92 T ¢ | 36 o ¥ g fowea &
RO T %3 S TS g8 ¢ | Sl  foru, $8 Yfeanfaed qwi & ster-a@ ¥ =g fa o g
B3 HIGIH Ul Al Y& gU WIEehr o1 FH9A ‘=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
Ser-e Tfafshanet B it GReT0 9o o o7 B o o9 & Yo WEY TN g8 ¢
(A) wERAF  (B) AR (© = (D) = H

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

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

(C©) nuclear systems only (D) every system of the universe
Tt HeeT Y AN B R

(A) had At Ml & fag (B) hadl THMf® el & faw

(C) <k At frl & fag (D) & & 9+ft fepmil 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 < arerl <kl hitaek H QU 71U vIsai § 9§ U ¥eg AR T |
(et Sfewz, 5@, am, @)
G fasm o1 o FaTe @i foen fuifa e g

(i) ST T AT e ST g1
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19. 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”.

e feu T 3gERw 6 ufew TR Ed o feu T < el % SR fafew

" SfieRor, faads e gaur SiEt afteeand guidt € foh TR ot yehfa aled €1 WeRrer o fagmo
T ST & T qeThferd v, 9 WehTeT |1 STeRT-3TelT qiTesd UieRt § A 2 & S e &
a1 & Ha e g1

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

(A) interference (B) diffraction
(C) dispersion (D) polarization
TN i 3 foT Sert aiee #
(A) AfqwzT (B) fererdiH
(C)  aifasrTm (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
HfehToT sht qfEre Yefeld st St ©
(A) had T g1 (B) had ®UIl gNI

(C) T HgmIRFW RgU A (D) T a0 & 5W IR T & Hoil & 5N

20. 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.

et T sl

(i) T Ut gfaa ® forod iy feifa ifufera seen sifufsran denfera =6t i
2l

(i) I 5 I faener st stfuferan & RomEEY Sifd et T

21. 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

Hic -1 § feu T o 1 fHa HieH - I1 & Tt fashed ¥ Hifse :

e - 1 et - 11
() Y@ Feor G fam (a) F=pR
(i) =TI & faU HSw (b) F=ma

(C) 1:"co’cal:i l Elv
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22.

23.

24.

25.
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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 shifs

() Torelt o g T ger I ghfd W i 7 et 7
i) 1 fRall vt = ]

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.

& ®A & T T 3R T e F fo st fafa
(i) T YR I T YAV H YA TS B |
(i) forelt aom % Wt foeg T & Fen A 2 ¥

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

Hic -1 § feu T o= 1 A i - I1 & Tt fashed ¥ HifsT :

i - I i - 11
() 7 ol (a) e A
(i) G TR TaeH (b) TR SOR
(c) U= it
(d) The git
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) TRIGISEIS ®I T stfvHfa o Srer S )
(i) oWHAREA p-n T Tl *F YaTE * U TR T8 L 2

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

Column - I Column - II
. . . . . F Output
(i) Transistor in common base configuration (a) Tegost
(i) Transistor in common emitter configuration (b) Input @ut
(©) Input Output
F Output
(d) Input
i - 1 # fou T oM 1 fie shiad - 11 § U e 92t fased 9 ifa -
i - I Hhied - 11
() ifoe 3wafts smer fa=ma o @) o Eﬁﬁq
(i) iR SvwarE Scasies fomrg & b) g T

27. 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.

& ®A & T T 3R T e F fo st fafa
(1) NOT % gR H & p-n Gfrdi o1 3qanT foan S 71

(2) WE AN THE T I TqH dleedl TR R HE & 2 @ a8 @ e & g faye v
TETE H U Wfed ¥ & Bt T

wssnay NNATI'EDUCATIONS ™ '
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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§ feU 7 e o1 el hietd - 11 # foU 70 @&t faeneq | +ifsT :
e - [ et - 11
@ pn TfY ST &1 FE TH STEM (a) Ty
(i) ITSTE 1 HIE Th ST (b) fer
() fTodre =1t
(d) deed TR
SECTION - B
@ vusg - 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

Yo TR@ H F A0 Bl € 7 FHSE Yok % T o @ SR |

31. Write any two applications of photocells. 2
HIE % hIE &1 ATFAT fafa |

32. Give in brief the principle of working of Parachute. 2
Trepe 1 % fagid 9ad | SqEe

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

(i) TRa W ST ae (ii) Fereral W dierar | fasde wifsw |

34. Give the names of the four factors on which the resistance of a conductor depends. 2
37 AR e o T FqsC 51 T fhHt =reren 1 gfale fei s g
OR / 3t<qer
Are the various devices in a household circuit connected in series or in parallel ? Why ?

ot =R fagq uftwe & fafu= gfaqar gofiorm o St St € a1 uedshn § 2 74 2
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35.

36.

37.

68/ESS/1-312-AUNNATI12EDUCATIONS E:

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

T T o & TRt i emew e % @ foafea wa € o B & e
AT |
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 g 9 oesh T fie oot o= ° aee | o ° o garfed w1 R fue ot feafa w =

JYTE 9T ? ST hiTteld |

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

ERIEDCEIFE

(i n-pn g“r%ne?

(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.

frafafaa § ei-21d & smufare feafa =1 goieTer fost o1 fmfor & :
OEEELEISED

(i) fogae

Yok Tefa §, Sii-3ique s 9@ &) g9l |

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 fawe & B¢ fied | @ §1 af 31 fed &1 e
0.1 m2 a1 51 T0=A 1 &A% 10 m? 8 O 39 $R o R Hl IRehed hifaC fod 30 s g I
IS ST Gehell T |

OR / 3A9aT

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 & 91EF & gl o HiaX 1Y S IReed S| Fed o faead &l 7 a1 |
25%1073 Nm~1 %I

[=
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38.

39.

40.

68/ESS/1-312-AUNNATI1EDUCATIONS E:

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

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

1 & feferd wam we uen-fer foada & fffa fihst Yedf § i o arelt = fagivand fafeu |
OR / 37eraT

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.

Thel forl foad= v & i s 6t 1o <SSk W =1 9u1e 2T, o
() o e
(i) TR iR oS & <9 T gt oI <& I g,

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

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

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

forelt sToTelt i B y=2sm(%jCOS(100Wt) g1 et fohen 7o @, ST x 3R y Aieie &
g1 39 a1 H fordll Fedc ot 39 99 % e 9 g 1 IRehe hife |

OR / 3teran
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

Teh 3TIIEY STl a1 &l y=3 sin (36t + 0.018x + Ej 3 Fefua foran < wehal §, STei x Wy
WX H 3R t Ashs | T
(i) g T YT F AT ST 2

(i) R IS :
(a) hU-<hlel Qe
(b) T BT AT |
o
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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° STISSh IV TAT 1.5 TSI ol hid 1 Teh o0 T T T o <o gon ¢ 1 3w feufq & 59
fosH & =Aan fa=e v 1 afehe ST

feon & : 911 1 STeRAR =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.

frfafed & @ yaie gaor § wfaa fie W e fafir= sell 1 Seor hifsre 3ik SR afed
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The force-time graph of a body of mass 2 kg is shown in the figure.
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(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 ?
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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.
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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.
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