NIOS Class 12 Physics Question Paper 2021 (Set C)
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General Instructions :

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

2.  Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are 1n 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. 60 / OSS /1, Set -C on the Answer-Book.

5. (a) The Question Paper 1s in English/Hindi medium only. However, 1f 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 Sindha.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility

for any errors/mistakes in understanding the questions will be yours only.
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Time : 3 Hours] [Maximum Marks : 80
o9y ; 3 gue ] [quties : 80

Note : 1)  All questions are compulsory.
i) Marks allotted are indicated against each question.

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

fdw: 1)  wof uvm sifam €
i) Y U9 o |THA 37 g9 T E |
iii) wvaseaes 19 10 ® v @ =R fawea - (A), (B), (C) v (D) fea @ &, i v @@t 2 | 9w
ol H ® 9@ SWgHA 3R U IT-YRerent H U9 SHATE o AT foTRaa | Sgaehediss Tt o ford
SHfeifeh THS @l o S |

1. Inan-p-ntransistor in common emitter configuration, the base current I, =.001mA
and collector current I = ImA. The current gain will be [1]

(A) 1000

(B) more than 1000

(C) less than 1000 but not less than 100
(D) lessthan 100

WIS IS e | T fohdlt n-p-n IR H YR &R [ = .00 1 mA T T3Igeh
g1 [ = ImA g, S9eh SIRT Aieel Rt —

(A) 1000
(B) 1000 & |
(C) 1000 & = wiferd 100 & 0 T8
(D) 100 % oft &9
60/0SS/1-312-C]  G-610 2 [HININAOIMININE € Contd--

®
gcollegedunlas
India’s largest Student Review Platform

S—



2. An n-type semiconductor 1s obtained by dopping pure germanium with some 1m-
purity atoms of the element of - [1]

(A) second group of periodic table

(B) fifth group of periodic table

(C) third group of periodic table

(D) fourth group of periodic table

N-eR H FGATAH T HH & forg swifrem o srafafdm & 9 awh swfg ves aw g -
(A) otEx |Rvi o T ag o

(B) awaw ORUl o go™ THE

(C) e |RUM & A THE 6l

(D) otrEs |RUT o g TUg &

3. Raman effect concerns with the phenomenous of - [1]
(A) Daffraction
(B) Interference
(C) Scaltering
(D) Daispersion
THUT U T @ -
(A) fradaa
(B) =afaemwur |
(C) koM A
(D) =t faeoo &
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4.

The 1dea of nuclear model of atom was proposed by [1]

(A) John Dalton
(B) Lord Rutherford
(C) Niels Bohr

(D) Linus Pauling
AR URHT0] <hl Hehe T Td ol 5 2 -
(A) A TTeed gr

(B) e WHIE gM

(C) i\ AR g

(D) TETE UTS:{eRT g

From the Boolean expressions listed below, 1dentify the one which corresponds to

Aa
the symbol " DO oY - [1]

(A) Y=A-B B) Y=A+B

(C) Y=A D) vy=A+B

As
=il St T8 FioTa STosTehl ehl geil W § Hebd DQ oY < WA SHoTh
&hi U ShITaTT | a

(A) Y=A-B B) Y=A+B

©) Y=A (D) Y=A+B
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6. The particle ‘x’ emitted in the nuclear reaction [1]

27 = 30 .
Al+ He >  S1+x, 1S
13 2 14 —r—

(A) electron

(B) proton

(C) neutron

(D) photon

27 4 30

TR [ Al He— Si+x, o IedreId Ut ‘X’ 2

(A) TR

7. The junction diode whose I-V characteristics lie in the fourth quadrant of the coor-
dinate axis is [1]

(A) Zener diode

(B) Light Emitting diode
(C) Photo diode

(D) Solar cell

fFrferitaa @ @ form wftr 2ie 3 -V atftrereron fceren s1el o g sarge A g 82
(A) WRSEE

(B) R ISk SIS

(C) wieIsHE

(D) AeRHA
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8. The relation between phase difference (¢) and path (A) 1s given by [1]

27
(A) ¢===A

27

(B) A=—=¢

(C) p=2ziA

(D) A=274i¢

FHAT-3TH (@) T TA—3TH (A) o e T S hi AT G g —

27T
=—A
(A) o=~

2

B) A="Tg

(C) w=271A

(D) A=27l¢

9. The momentum of a photon of frequency v 1s [1]

(A) hve

(B) hv/c
(C) hc/v

(D) cv/h
v ST 3 I T HRT BT 8 -

(A) hve

(B) hv/c
(C) hchv

(D) cv/h
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10. The number of neutrons in the atom of 9 Uare [1]
(A) 92 (B) 238
(C) 146 (D) 330
o Uy =g 1w -
(A) 92 (B) 238
(C) 146 (D) 330

11. Out of fission and fusion which 1s more efficient a nuclear reaction to convert mass
Iinto energy and why? [2]

forEEa 3R T ° 9 i W ATiehia stuishan SoaH Rl SieTt § ST i ohl 3118eR 281
FATUCHAE, AR TR ?

12. How 1s the conductivity of a semiconductor attected with the increase in its
temperature? Explain. [2]

ATq 93+ | ThElt 31ei=ITeTeh <hl TeTehdT fohe TehR THTTed 21 ST g ? SRS <hifeTu |

13. A woman weighing 50 kg 1s standing on a weighing machine 1n a lift. Calculate her
weight recorded by the weighing machine when the lift 1s moving upwards with an
acceleration of Sms=2. (Take g = 10ms2) [2]

50 kg HR <hl Tk AlgeTT fohet foTe H WR HIdeh Joil W@ g3 ¢ | WR Aideh et gri Renie foru
MU AT & HR 1 GREheT ShifeTl oI 1% S5 2 oh /0T 8 FW <l AR T o @I |

(g = 10ms 2 e )
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14.

12,

16.

How will the following quantities pertaining to a charged parallel plate capacitor be
affected when an i1nsulating slab of dielectric constant K 1s introduced to
completely fill the space between 1ts plates.

1) Capacitance, 1) Charge, 111) Potential difference 1v) Energy stored. [2]

Teret gut AT SR wie G @ gag FefeRaa afvws, ga geanfer it wiet & o= o e
TF st K utraedres i foeett ame qu W oq W o yer ufiafda gt ?

) e i) sm@w i) Femiw iv)  @wfea s

The two thigh bones each of cross sectional area 10 cm? support the upper part of
human body of mass 40 kg. Estimate the average pressure sustained by the thigh
bones. [2]

gl Thog ol gigsdl NH § Tedeh ol ITIRYE &%A 10 cm? 8 40 kg S99 o IR &
A% W i YR TG HEdl 2 | Fhog hl 2igedl g1 9519 fohU M aTet 3{Hd qTal il HTheH
<hIfsTe |

Define electric dipole moment. Give its S.I. unit. [2]

e Tgea et St aiaren feian | ot S.1. AT S |

17. Write any two applications of photo cell. [2]
I T R T A S A |

18. Write Newton’s formula for velocity of sound 1n air. What did laplace suggest to
correct the formula. Write the corrected formula and specifyings the meanings of
the symbols used. [2]
A | &A1 o AT o o108 = ol g feTlRam | At = 389 93 | o1 9yie Saiad foma ?
Tnter g ot forRau | 1 o Su=m fore 1o wekat o ffgaet s |
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19. A current of 0.2A flows through a resistor of 500 ohm. Calculate 1) The power
consumed 1n the resistor, 1) Potential drop across the resistor. [2]

0.2A =S arr 500 37EH % e Ufeiere § vtz 2 @ 2 | uRewfora fifm 1) ufedierss o
Suye vk, 11) Sferieres o Rt & e faveoma

20. Monochromatic light of wavelength A =450 nm 1lluminates the two slits of young’s
experiment having separation 0.15mm. The screen 1s placed at a distance of 1.0m
from the slits. Find the separation of second bright fringe from the seventh dark
fringe on the screen. [4]

A = 450nm AL T THATT TR 2T o TAN | Tk TR H 0.1 5mm R & Gt =
RITITA ST ¢ | U81 398 1.0m <t gt T 2 | ug W uTH fgetar < st 3R amae et
Tohst o it <ht g T <RIt |

OR/319atn

[t one of the two 1dentical slits in young’s double slit experiment 1s covered with a
glass plate so that the intensity of light passing through it 1s reduced to 50%.
Calculate the ratio of maximum to minimum intensity in interference fringes.

T ok TENT hi Sl T TSIRAT ° § Ifc Uk hi Ueh il i Ul H 39 TehR goh [GI1 AT TR
S TRA AT TehI9T <hl el bt 50% 1@ T8 at fTha e | SAierehad 3TR =IHaw el
FHIUTA T URHA hiTTC |

21. 1) A capillary tube has a large soap bubble formed at its one end and a small one
at the other. Which of the two will grow at the expense of the other and why?

1) Explain why do a large number of droplets of mercury coalesce together to
form a large drop when brought in contact.

[4]
i) ek SRITITERT TeTl oh USh ToR UR Ueh S<T HIEH Sl JAgell 3R g o 0t Uek Biet |@gd &
FATCAT [T 8 | 379 8 AT JAGeN gH § A1g UFUT Thieh SRR | T | Vet /Al

2RI ?
i) OR P TEA BIE-BIEN 3 i I HUh H A WS Aot vk 9t g i S A @ 2
THATSO |
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22. Derive the expression for the particle displacement of a plane progressive harmonic

wave. Prove that particle velocity 1s a head of particle displacement in phase by %[4]

Uk THA SAITHT TS a1 oh ShUT—aiT oh Tt seteh Sedd <hiteTt | firg ferfte foh ot am
e 9 e | %aﬁma:ﬁgﬁm%l

23. Explain how an intrinsic semiconductor can be converted into a (1) n-type

semiconductor and (11) p-type semiconductor. Give one example of each and their
energy band diagrams. [4]

SRS <hIlSTE Teh Ueh A1 3TUITeTeh hl Ueh (1) n - WehR ok Te=eieR W, T (ii) p - TR <k
JUATAR H e TehR URETdd Tehal ST Hehdl g | Tedieh ohl Ush—Ueh 331201 3T 3¢k 39l a8
3R S0 |

24. Wavelength of a beam of light 1n air 1s 600 nm, calculate the 1) frequency,
11) wavelength and 111) velocity of the light in a medium of refractive index 1.5 [4]

arg W U9 & fohel foRtor gt &t @@ @8 600 nm g | URekfeta shitig : 39 TR &l
i) omgh, ii) T eed qaun iii) 1.5 STUadHIHh o HILTH | o1 |

25. A electric 1ron has a resistance 25 Q. It 1s connected to a 220V, 50 Hz ac source.
Determine 1) peak value of current, 11) instantaneous current, 111) rms current
and 1v) average current over the whole cycle. [4]

Teh g Sl ot Ui 25Q 2 139 220V, 50 Hz & ac |ia ® et Arat g | 7 i
1) IiY YR A i) dweIfUTes 9 iii) rms YR AT iv) Ueh YUi ush | 3Ed &R |
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26. What 1s meant by coherent sources of light? Why are coherent sources required to
show interference of light? Give one example of interference of light from daily life?

[4]
TehRIY o GHag Alal © 1 aTead ¢ ? ThI9T S HTehIUT TG i o o8 FHag Hidl <l
AT AT il g ? 2k STia | TehIT ok TSR0 hl Ueh ISTZA0T SITSTU |

27. A particle of mass m = 0.2 kg has an 1nitial speed of 5 ms! at the bottom of a rough
inclined plane of inclination 30° and vertical height 0.5m. Find the speed of the

| E
particle as it reaches the top of the inclined plane. (#= B’ g =10ms™) [6]

m = (.2 kg SS9 ol i 0T 30° W ek 3R 0.5m g & ohEl Gt A act i acil
|38 W 5 ms! o TRIHE T T HLAT ¢ | 0T TS ST THAA oh JH00 BR W Tgdl g al

I .
gOH! AT fehat grtt, T Shifsu | (ﬂ:ﬁjg =10ms™)

OR/3YUan

A body of mass m = 10 kg 1s placed on a smooth horizontal table. It is connected
to a pulley string which passes over a frictionless pulley and carries at the other end
a body m, of mass Skg. Calculate. (1) the acceleration of the bodies and (1) the
tension in the string when m, 1s let free. Take g = 9.8 N/kg.

m, = 10 kg FoEHH 1 T g U auur o aifast 7t W ¢ | 98 U Sl | 21 R e
ek TNUT o et 2 37oR | TTRT ST 8 3R 389eh g’ W m, = Skg SaA™ <1 Ueh g
fus 21 % | T m, =i T B W (i) U=t =61 won, a4 (ii) Sl | a1 & A uRehicrd
&iTg| ¢ = 9.8 N/kg #ifeu |

28. a) Differentiate between perfectly elastic and perfectly inelastic collisions.

b) A body of mass m moving with a velocity u, undergoes a heat on perfectly
inelastic collision with a body of mass m, initially at rest. Show that the ratio ot
final k.e and 1nitial k.e. of the system 1s m,/m, +m.,. [6]

a) YUl TR Hoee 3R YUT IR Tuee H 3= T iU |

b) m FEHEH u, A A AHH iz U oW d T m, S50 o foret g fus & am
qUTd: TTTEY HEee Thidl ¢ | SINET foh o=t hl ST T Jnell Ul RIS Tidt Sl bt
AT (ml/m1+m2)§l
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29. An ac generator consists of a coil of 50 turns and area 2.5 m* rotating at an angular
speed of 60 rad s! in a uniform magnetic field B = 0.30 T. The resistance of the
circuit including the coil 1s 500 ohm. [6]

1)  Calculate the maximum current drawn from the generator.

1) At what orientation of the coil with respect to the field 1s the magnetic flux
linked with the coil a) maximum and b) zero

m) Would the generator work if the coil were stationary and instead the polepieces
rotated with the same speed as above? Explain.

fret gc IR @ 50 W 3R 2.5 m? &A% i Teh Fuselt 60 o= Ufd Tehe & HIvi" o
¥ B =0.30 T & Ueh 90 FYrachld & ° g0 T 2 | HUSeA! Aiga uraed &1 gfaier 500 Q 2l

1) WA " T g ATRaH SR S UReheT Shiieu |

i) & o | ford famama o puee & Y Hag TEhia TAad 31) 3TiUhdd, 9) =dau
gRT ?

i) afe Fuse R R 3R 30k TAF W YR Yal i 3H AT W FHTET A1 df = ad
SIS ST AT ? THZSU |

30. With the help of examples, explain the meaning of thermodynamical equilibrium of a
system. [6]

UG 3STEUT <hi Tgradt | foret fermr o I nifaehar dqee o 31el St s fef |

SISIS,
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