NIOS Class 12 Physics Question Paper 2021 (Set B)
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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 - B 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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Note : 1)  All questions are compulsory.
i) Marks allotted are indicated against each question.

) 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 in your answer-book against the number of the question. No separate time is allotted for
attempting multiple choice questions.

Fdw: i) ot uwr srfam €
i) Sk U9 & HHA 37eh g T § |
iii) s A 18 10 ¥ vk ® 9r fasea - (A), (B), (C) o (D) fama g, i v wéi 2 | 9w
forehcul | | T8 IWM YHA 3R T IW-giETeRt | U9 SHHTeh o G feiltad| sigaehodtes T9AT & ford
AR THT T Toa A& |

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

(A) hve

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

(D) cv/h
ST ¥ WO 8 A S

(A) hve

(B) hvl/c
(C) hchv

(D) cv/h
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2. The phenomenon responsible for the blue colour of the sky 1s . [1]

(A) Diffraction
(B) Dispersion

(C) Absorption

(D) Scattering

HATERTIN o -HIct T oh ToTu ITRERA uiee g —
(A) Toad

(B) avifasgu

(C) ragnyul

(D) SERIUH

3. A p-type semiconductor 1s obtained when we dope pure silicon impurity with some
atoms of the element of the [1]

(A) 3" group of periodic table
(B) 4™ group of periodic table
(C) 5% group of periodic table
(D) 6™ group of periodic table
p-TehR STELTeAS: UTH 2T g Td gH TUTHISIA Shid g [HieTehd | ohig dvd 3TTax |RUT o —

(A) T EE
(B) =g |wg
(C) d=™ aqg &

(D) WeeH HHg
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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
IR U] <hl TheU-T TEd <hl 713 2t —
(A) I BTee g
(B) S ETwIS gRI
(C) iew ag gr
(D) T AT g

27
5. The number of neutrons in the nucleus of Al 1s - [1]

13
(A) 13

(B) 27
(C) 40

(D) 14

27

Al e i g v

(A) 13

(B) 27
(C) 40

(D) 14
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6. Inan-p-ntransistor in common emitter contiguration, 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

WSS Icwi farama § v foRefl n-p-n 2R # STER 9/ [, = .001mA a1 9
gR1 | = ImA 2, 3Eeh! I Aisd gt —

(A) 1000

(B) 1000 @ ="

(C) 1000 | =H &t 100 | &1 &
(D) 100 % it &1

7. From the Boolean expressions listed below, identity the one which corresponds to

As
the symbol 2 D@ oY - [1]

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

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

Ao
=l &t T3 et STosTehl hl Tl § | Hehd " D@ oY ok WId A

<l Ug=H <hifSTU | ’
(A) Y=A-B (B) Y=A+B
(C) Y=A (D) Y=A+B
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8. The particle 'x' emitted 1n the nuclear reaction : 2 He + . N > Q O+x,18-[1]
(A) electron (B) photon
(C) proton (D) neutron
4 14 17 ‘
mﬁqﬁaaﬁi&mzHe+7N > 80+xﬁwﬁam%:
(A) soreRgH (B) wret
(C) wrer (D) =gm

9. The junction diode whose I-V characteristics lie 1in the fourth quadrant of the coor-

dinate axis 1s [1]
(A) Zener diode (B) Light Emitting diode
(C) Photo diode (D) Solarcell
Fraforer & & form it 2mite 3% [V siftretern Frivries sveh 3 sl aande & 8 87
(A) IREEE (B) a9 ScISTeh SIS
(C) wEIgHE (D) AerRTA
10. The relation between phase difference (¢) and path (A) 1s givenby [1]
27 2
(A) 9= B) A=
(C) p=272A (D) A=2x2¢

FHAT-IR () T GA—3=H (A) o & G ekl HA AT T 8 —

27 27T

(A} g==—A (B) A=—r¢
(C) o=271A (D) A=2x1¢
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11. 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 R 2t Uk Afgc foreit foToe § WR A19eh Joil @S 85 ¢ | 9R A1k ot R Rens fohe
M0 AN & HR T UNehoTd ShiTeT0 g feTde Sms2 o 0T 8 FHW Hl 3R T @ |
(g = 10ms 2w )

12. How 1s the conductivity of a semiconductor affected with the increase 1n its tem-
perature? Explain. [2]

aTq &+ | Rl S1eIeTeh <hl TTeTehdT fehd TehR ST 2l ST g ? SHIEAT hifsTu |

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

forRgE 3R T | U i H TR AR 259 hl Siotl § TUTdRd i <hl 3118k 281
AHThaT 2, IR AT VAT ?

14. Define electric dipole moment. Give its S.1. unit. [2]

g fgya Ut <hi IR feTRae | 39ehT S. 1. |iseh SIS |

15. Write any two applications of photo cell. [2]

It Bt o Shig g ST feTiem |

16. Write Newton’s formula for velocity of sound 1n air. What did laplace suggest to
correct the formula. Write the corrected formula and specityings the meanings of
the symbols used. [2]

g | &A% A o ToTt e il G 1eTRan | SeTr® 2 39 93 § 1 | Sdtiad ohaT ?
Fonfem g1 oft ferRau | 9=t o s feru 1o weRdi o fAfgared samEu |
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17. A parallel plate capacitor 1s charged to a potential difference V between 1ts plates.
Explain how will the energy stored in the capacitor change when the separation
between its plates 1s doubled keeping the value of V same. [2]

Ueh THIR Te WA hi SHehl Wiel o g V dieedl o AR qeh ST fohat T ¢ |
ST it fofh V & 7 o FRR Tard gU 39eh! el & i 3l gt 1 1 ot IR 38 Jaia
ol (ohd ThR UfREfdd grit ?

18. Which of the following has more excess of pressure-An air bubble 1n water of
radius 1cm, surface tension of water being 727x 10~ Nm™ or a soap bubble in air
of radius 4cm, surface tension of soap solution being 25x107° Nm . [2]

freteiaa o o feram siffiaa gra ot aftmmn S1fees 2 : ST g e 1 em Bren & gegat o 5@ 9
&1 g3 aE 727x 103 Nm™' g 312 4cm &= & A7 & °9icd o gal § a1 geAget ° <@l
g o et &1 gegaqra 25x107° Nm ' |

19. The emf of a cell 1s 5.0V. When 1t 1s connected across a resistor of 4.5 Q, the

potential drop across the resistor 1s found to be 3.0V. Calculate the internal resis-
tance of the cell. [2]

foreit B ot emf 5.0 diee @ | & 380 4.5 31ig & Ufaiass o i & o= Siren Sman g a 36 W
favra ara 3.0V Ut STt @ | O ok 37T ieh Tl st URehet ShifTu |

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]

k:450maﬁé€éwmﬁmdﬂ%aﬁmﬁqma@ﬁ 0.15mm W =1 gl =6
SRITITA ST 2 | 91 378 1.0m Rt gl R @ g | ue W 9 fgetar < it 3R | e
fikst % st <t gt T i |

OR/3I9gan
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[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 <k TENT hi Sl TAEH TSIRAT ° © Iic Ueh hi Ueh i<l ohi Ul § 9 TehR goh fGd1 AT TR
S TRA AT Teh19T <hl sl bt 50% 1@ T at Tha U | SAierehad 3TR =IHaH el
YT I UNhI ShITTT |

21. 1) Can you move a stationary charge by applying (a) an electric field,
(b) a magnetic field? Give reason for your answer.

1) Explain why an electric field 1s able to change the kinetic energy of a charged
particle moving in it however a magnetic field does not bring a change 1n the
kinetic energy of a charged particle moving.

[4]

) ST 3T Uk TR S1a <l (31) S o () Trerehid &1 AR ohieh TITd T8
Hehd g ? U IR o THAT T deh S0 |

i) TATEHT HINTC feh o1 Ueh SIEfd &1 SEH T SATAYT hi i Sl H U ol ol 8
STk YreTehd &1 FEH AW TSI <hl TSt Fetl § TREAA el ol Tl ?

22. Write expression for dispersive power of the material of a prism and hence explain
the following: [4]

1) How does the width of the spectrum depend on dispersive power?
1) How does the width of spectrum depend on the angle of prism?

m) Out of crown glass and flint glass, flint glass 1s preferred for a prism and
crown glass for a lens. Why?

foreit forom <k et <t ufteigur ermdn o foru sassten faftau iR ST<h! gemdar 9 Fefeiaa
ST hITSTU

i) TeeH Fi TreTs URequT amar R fore ger R w5t 32
i) TORZH i TTSTg IS hiVT TR fohd TehR R it 22

iii) SRISA—ohial 3R {Ae—ahra W | firsw & oo Toeie @i 3R & < 10 shea i &
SO R S AT g ?
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23. The transverse oscillation of a string, clamped at both ends 1s given by: [4]

27T
y = 0.06 sin (Tx) cos (120 mt), where x and y are 1n cm and t 1s 1n second. The
length of the string is 1.5 m and its mass is 3.0 x 102 kg.

1) Is the wave on the string travelling wave or stationary wave? Give reason for
your answer.

1)  Determine the tension in the string.

2
gl ol W Fer i TS Tk S o SR gl ot fekemaa y = 0.06 sin (?ﬁl’] COS

(120 nt) grn Feiva frn S 2, SR A @ y cm A g AR t Hhs W g | St i &g 1.5m 2 3R
gEH gd H 3.0 X 102 kg |

) SR A W aET g A ST i ? 39 3T o WU U deh ST |
i) SR T T hIfTU |

24. Two capillary tubes having diameters 3.0 mm and 6.0 mm are joined together to
form a u-tube open at both ends. If water 1s contained 1n the u-tube, find the level
difference 1n the two limbs of the tube due to capillarity. [4]

(Given : Surface Tension of water = 7.3 x 10> Nm™' angle of contact = 0, density of
water = 10° Kgm™ and g = 9.8ms ™)

31 IR Afetehtett @t o eh =& 3.0 mm @ 6.0 mm 2, TER g & gH1 Bl | et T
u-3ATehid <hY Aferent Ffta & 7 2 | afe 3@ aferem # wior feemm @ @ u- T B @ gene |
HIITEh™ h HIUT 3T el TR H 3R Hl TREheT HINTU |

(feen on: urt st weg @ = 7.3 < 102 Nm ! |ueh @1 hiot = (), Uit ot o1 = 10° Kgm ™ 3R
g = 9.8ms™?)

25. 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]

eRIYT o GHag |ldl § 1 aTcad ¢ ? ThI9T T SHTehi0T TG i oh foTC FHag Hidl <hl
HTAYTRAT FT Bl 2 ? ek S © TeHIT & SHATIEUT Sl Ueh ISTEH0T ST |
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26. Explain how an intrinsic semiconductor can be converted into a (1) n-type semicon-
ductor and (11) p-type semiconductor. Give one example of each and their energy
band diagrams. [4]

ST hITC foh Ueh A1 SR i Ueh (1) n - TehR ok 318=Teteh |, Td (ii) p - TR
JAUATAS H T TehR URATdd TRl ST Hehdl g | Teiieh ohl Ush—Ueh 3aTgUT 3T 3¢k 3ol a8
3G AU |

27. A particle of mass m = 0.2 kg has an initial 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

1 :
particle as it reaches the top of the inclined plane. (# = Nk 10ms™) [6]

m = 0.2 kg SIHM Sl g HUT 30° W 3k 3R 0.5m g & Tohel TG A bl del
HFHW 5 ms ! o TRIH N 8 T AT @ | 0T TS A THAA h FUH DR W Ugerdl g al

SHh! AT Teha-t giTl, FTd shiteTe | (4 —%jg =10ms™)

OR/3YUan

A body of mass m = 10 kg is 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 1n the string when m, 1s let free. Take g = 9.8 N/kg.

m, = 10 kg G & Ueh {US Uk =901 foga aifdst 391 W @ ¢ | 98 Uk Sl | o1 2 o™
Teh TYUT fergi Teret o 370R | T[T ST 2 37K 38 g R W m, = Sk g §oWH & Teh g0
fue 21 2 | fUg m, i waat B W (i) fu=t =t @wor, @on (ii) 2@ | a9ra o wH aitesfora
it

g = 9.8 N/kg #ifem |

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

UG 31T <At Tgraen | feret fremmar o e niforehar Aqe ok o1el <t sawean feRfem |
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29. a) Daifferentiate 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 of
final k.e and 1nitial k.e. of the system 1sm /m +m.,. [6]

a) YUl TR F9ge 3R YUl TR F9ee H =R TIC hiTT |
b) m TEHEF W u, A H WA HiE U o 7 W m, goAE o foret gEn U & |

qUTd: TTCIRE TS SHidl ¢ | GIIST feh o=t hl SATciH TTic Jatl Ual TRISeh Tl Sl ohl
A (m,/m, + m2)§ |

30. A series combination of a resistor of 20 ohm, an inductor of 0.16 H and a capacitor
of 30 uF 1s Calculate connected across an ac source, =250 sin 400t volt [6]

a) 1) Impedance of the circuit and 11) rms value of current

b) Write expression for the instantaneous current in the circuit.

20 3Trge Aty &1 ek Sfaaees, 0.16H R ot Uek Ui a2 30 uF eiian 1 v "enfe
Jufishl | Tk ac G1d ¢ = 250 sin 400t (o) & Y A MU 2 |

a) 1) uRoy & gfdanen awn ii) aRag o diiga g et e SRl S JIeTe JiF
T feRfsT

b) uftwer & waTfE B ACh ATt s ¥ fm s fefa |
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