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Roll No. Candidates must write the Q.P. Code
on the title page of the answer-book

PHYSICS (Theory)
Aifde fasm @gifs)

Time allowed: 2 HOURS Maximum Marks : 40

. Please check that this question paper contains 12 printed pages.

FUI SiF IR o 5 59 yT-u F qfad gs 128 |

. Question Paper Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

TeE-—ud H e T B AR Y Y U995 B Dl BF SR—YRAH & JE—IS W ford |

. Please check that this question paper contains 12 questions.

FUAT SitF IR o 6 39 g H 12 9% B

. Please write down the Serial Number of the question in the answer-book before attempting it.

PYAT Y BT SR @1 6 HA A Ugal, U &1 HAS 3aey ford |

. 15 minute time has been allotted to read this question paper. The question paper will be distributed at
10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the question paper only and will not
write any answer on the answer-book during this period.

9 W3 P U & foy 15 e &1 @wa o 71 B | ue-ua &1 faarer gafs # 10.15 a.m. 991 R
SIRAT | 10.15 a.m. 91 ¥ 10.30 am. 99 d® BE Had TI—U5 Bl Ui MR 39 AW & SRME
IIR—YRTHT R By IR T8 oI |
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General Instructions A= 9

Read the following instructions very carefully and strictly follow them.

fferiaa frde @1 9gd |ragr | ufey iR I9@1 gram $ifeg |

(i) This questions paper contains 12 questions. All questions are compulsory.
T WRA-UF H G 129 3| T U aafvard B

(i) This questions paper is divided into three sections — Section A, B and C.
T8 U UF A9 el 6 A 3 Es &, @ 3R T

(iiif) Section A : Q. Nos. 1 to 3 are of 2 marks each.

WUS— : YT Gl 1 ¥ 3 Th UUb U 2 3P Bl 2 |

(iv) Section B : Q. Nos. 4 to 11 are of 3 marks each.

GUe— : YT G 49 11 9P IUb YT 3 3P B B |

(v) Section C : Q. No. 12 is a case study based questions of 5 marks.

WU T : YT T 12 YBRY eI EIRT U3 &, g U 5 3d &l 8 |

(vi) There is no coverall choice in the questions paper. However, internal choice has been provided in some of

the questions. Attempt any one of the alternatives in such questions.
Ue U3 H Py 9 fdbeu TE B | el $B U A ARe f[dded USH P U B | 3T 9 Pad U @

ge & IR fofay |

(vii) Use of log tables is permitted, if necessary, but use of calculator is not permitted.

ST T BT IUAT IR Aqhd 8, IS IMATAF 81, AP Hogeles B IYART &Y AT T8 B |
c=3x108m/s
h=6.63 x 103 Js
e=1.6x10"C
wo = 41 x 107 T mA-!
g = 8.854 x 10-'2 C2N-'m~2

1
4Ane,

=9x10°Nm?2C—2

Mass of electrons Seldeia BT G4 (Me) = 9.1 x 10731 kg

Mass of neutron =i &1 &4 = 1.675 x 102" kg

Mass of proton WIeiH &1 G&aHH = 1.673 x 1027 kg

Avogadro's humber JTEINTET &1 = 6.023 x 1023 per gram mole Uft I19 el

Boltzmann constant Eﬁ?c:\_r_rmﬁ =1.38 x 102 JK-1
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Sol.

SECTION - A
(a) (i) Distinguish between isotopes and isobars.
(i) Two nuclei have different mass numbers A1 and Az. Are these nuclei necessarily the

isotopes of the same element ? Explain ?
(a) (i) IS AR FRST & g faves B |
(ii) 3 TS & A IR SR AR A S | R T NG MawEd wU H WAM dd B
Fenfe ¥ ? e S |

OR
(b) (i) Name the factors on which photoelectric emission from a surface depends.
(i) Define the term 'threshold frequency' for a photosensitive material.

(b) (i) I BR®I B T4 fofay 59 R {50 g 4 yeri—faga Swed iR a=ar =1
(ii) el yarer Gurdl uated & forg <Eell amgfy @ aRwme faRag |

(a) (i) Isotopes :

The atoms of an element which have the same atomic number but different mass number are called
isotopes.

Examples : Lithium has two isotopes ;Li and ]Li,

Isobars :

The atoms having the same mass number but different number of protons and electrons

Examples: H and jHe, as both have same A = 3
(ii) No, because they could have different numbers of protons.

OR
(b)(i) Cross sectional area, material of surface etc.
(ii) The minimum amount of frequency of incident light below which no photo electric emission is called
threshold frequency
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Sol.

Explain the formation of the barrier potential in a p—n junction.
Y p—n Af # ¥ fovg 9991 & aare HIfRvTg |

Formation of Depletion Region in p - n Junction

In an n - type semiconductor, the concentration of electrons is more than that of holes. Similarly, ina p -
type semiconductor, the concentration of holes is more than that of electrons. During the formation of p -
n junction and due to the concentration gradient across p and n - sides, holes diffuse from p - side to n -
side (p— n) and electrons diffuse from n -side to p - side (n — p). The diffused charge carriers combine
with their counterparts in the immediate vicinity of the junction and neutralise each other.Thus, near the
junction positive charge is built on n - side and negative charge on p - side.

Bleciion drft . =/cron diftusion
oced
i |ocee| ..
P ocee|  n
triciziei ol QO @@ piri-iiisias
ool 1eeede|
e 1u|“mi: | «— Deplstion region
o AHUSON = tole anit

p - n junction formation process

This sets up potential difference across the junction and an internal electric field E, directed from n - side
to p - side. The equilibrium is established when the filed E, becomes strong enough to stop further diffusion

of the majority charge carriers (however, it helps the minority charge carriers to diffuse across the
junction).The region on either side of the junction which becomes depleted (free) from the mobile charge
carriers is called depletion region or depletion layer. The width of depletion region is of the order of 10-°
m. The potential difference developed across the depletion region is called the potential barrier. It
depends on dopant concentration in the semiconductor and temperature of the junction.

Name the extrinsic semiconductors formed when a pure germanium is doped with (i) a trivalent and (ii)
pentavalent impurity. Draw the energy band diagrams of extrinsic semiconductors so formed.

T4 gg A BT A6 (i) fH SrEae iR (i) fod vawaee agfe | fea smar & @ [T sogeh
JgaTad B T I | 39 TR [T Ul sgaadl $ SOl 9vS IR Wi |
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Sol. (i) p-type semiconductor
(i) n-type semiconductor

energy band diagrams of extrinsic semiconductors

Electron enengy

@7v =0k
one thermally gensrated electron-hole

b T = e T R ";:':
T R g R

b)T>0K
SECTION -B
4, (a) Write two necessary conditions for total internal reflection.
(b) Two prisms ABC and DBC are arranged as shown in figure.

The critical angles for the two prisms with respect to air are 41.1° and 45° respectively. Trace the path of

the ray through the combination.

(a) gul ofIR® WRTacH & fofg &1 amawass ot forfkag |

(b) NG H T AR & A ABC 3k DBC &1 =qafRerd fdan = 2|
g S e 59 QA S B Hifad BV A 41.1° 3R 45° § | UH & FAIHE A g fIRo & v

BT IR HIRTT |
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60°
60°

D

OR 37eqar
(a) An object is placed in front of converging lens. Obtain the conditions under which the
maghnification produced by the lens is (i) negative and (ii) positive.
H1g g fodl e o @ e Rera 31 a8 o ura HifvT R 39 o9 gRT S aimae=
(i) Feorene 3R (i) G- Bl B |
(b) A point object is placed at O in front of a glass sphere as shown in figure.

F1g fagfda v fe0 @i & Mo & AT ARG H <Y FFAR O W Rerd 2 |

Show the formation of image by the sphere
39 Mol & gRI gfafes a1 qeisy |
Sol.  (a) (i) Light incident from denser medium to rarer medium
(i) The incident angle is greater than critical angle
(b)
A

45°\ -
45>

45°
\ 4

A 4

60

o9

Vo))
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(a) (i) Magnification is negative for real image
(i) Magnification is positive for virtual image

(b)

OR

}/L_z

%
1.5
s
1.5
v
1.5
v
1.5
v

_ 1.5x3r =or

0.5
W Hp My~ Ho
v Tr r
1.5 1 05
v Frucaingl
v—zr:2.3r

3

SECTION - B
Yurs—q

The work function of metal is 2.31 eV. Photoelectric emission occurs when light of frequency

6.4 x 10-'* Hz is incident on the metal surface. Calculate : (i) the energy of the incident radiation, (ii) the

maximum kinetic energy of the emitted electron and (iii) the stopping potential of the surface.

el a1 &1 FAGET 2.31 eV 2| 39 91 & S W 6.4 x 10-1 Hz aMgRT & Y & MMufad 8 W
gHRIfaEd Scauid sl 7| (i) srmufad fafe=ol & o, (i) S saag[ @l siffeas afas $eil &R

(i) g5 @1 PRI fava aRefera HifvTg |
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Sol.

Sol.

(i) E=hv
=6.62x 1034x 6.4 x 10"
=42.36 x 10-20J
(i) hv = ¢o + K.E.
K.E.=hv—¢o
=42.36 x 10720 - 3.696 x 10-1°
=0.5408 x 10-"°J
(iii) KE. = eVp
Vp = KE _ 0.338 V
e
A beam of light consisting of two wavelengths 600 nm and 500 nm is used in a Young's double slit
experiment. The slit separation is 1.0 mm and the screen is kept 0.60 m away from the plane of the slits.
Calculate :
(i) the distance of the second bright fringe from the central maximum for wavelength 500 nm, and
(i) the least distance from the central maximum where the bright fringes due to both the wavelength
coincide.

a7 & fHd fg—fB3RE uam 600 nm 3R 500 nm @ & TR § I UHY Yo H YA fFF T T
f3f—ger@ 1.0 mm &R o &1 ARG & T F 0.60 m B T W AT T F |

(i) 500 nm R & foy H=1g A F gE) FHDI bt a9,

(i) =i Ifeass A 98 H9 ¥ HH g B W A Rt & RO g9 gHbIen fThol | B |

niD _ 2x500x10™° x0.60

i) Yn= =600 x 105 m
B ¥==5 1103
(i) na4D _ nyA,D
d d
NiA1 = NoAo
6n1 =5n;
n=5
n, =6 y is least distance so n takes integer
_nAD
47
_ 5x600x107° x0.60
1x107°
y=180x% 10®%m
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Sol.

(a) Electromagnetic waves of wavelength A1, A> and A3 are used in radar systems, in water purifiers and
in remote switches to TV, respectively.

(i) Identify the electromagnetic waves, and

(i) Write one source of each of them.

(@) M1, k2 3R )3 W DI REga—g=Hd T 1 ST HAY: YR il 3, T Mudi 4 R Q&
g Radi # fan oan 7
(i) 37 Rga—graia o &1 ggaig, dqen
(i) 3 % B v v wa e |
OR 3ferar

(b) (i) State two conditions for two light sources to be coherent.
(i) Give two points of difference between an interference pattern due to a double— slit and a diffraction
pattern due to a single slit.

(b) (i) T UBT Bl & HARTIG 817 & oIy Q1 Il BT Sl BT |
(i) <1 3IRET & SRU I= @fqdror Yo 3R Taha B3Rt & SR fagdd 95 & 9= 1 o fafay |

(a) (i) Microwaves, UV rays, Infrared radiations respectively

(i) Klystron valve or magnetron valve, Inner shell electrons in atoms moving from one energy level to a
lower level, Vibration of atoms and molecules respectively
OR

(i) (a) The light sources have same wavelength and same frequency

(b) The light sources have constant phase
(ii) (a) The interference pattern has a number of equally spaced bright and dark bands. Where as the
diffraction pattern has a central bright maximum, which is twice as wide as the other maxima. The intensity
falls as we go to successive maxima away from the centre on either side.
(b) We calculate the interference pattern by superposing two waves origination from the two narrow slits.
The diffraction pattern is a superposition of a continuous family of waves origination from each point on
a single slit.

In a diffraction pattern due to single slit, how will the angular width of central maximum change, if
(i) Orange light is used in place of green light,

(i) The screen is moved closer to the slit,

(iii) The slit width is decreased?

Justify your answer in each case.

e vadt B3R & o Yed # a=u Sfeas o @iy digE # f59 ysR &1 uRad= &, I Ina
() &R IS & WF R AN YHrT &1 ST fhar Sy

(i) o< @1 B3Rt & fMAdwe aran oy, &R

(iii) 3} o A HH IR < wg?

TS IO H AU SR B gfe B |
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Sol. Lo 2—7L
a

(i) Angular width of central maximum increases if orange light is used in place of green light
(i) No changes

(iii) increases

9. Briefly explain how emf is generated in a solar cell. Draw its |-V charrcteristics.
TET H IR P ffl AR Jd § emf 59 YeR ST 81 B 39 forw |-V aifiemerlvie amfag
B |

Sol. When light photons (with energy hv > Eg) reach the junction, they excite electrons from the valence band

to conduction band, leaving behind equal number of holes in the valence band. These electron - hole
pairs generated in the depletion region move in opposite direction due to the barrier field. Photo -
generated electrons move towards n - sides and holes towards p - side. The collection of these charge
carriers makes p - side a positive electrode and n - side a negative. Hence photo - voltage is set up across
the junction. When a load resistance R is connected in the external circuit, a photo - current |, flows, This

current is proportional to the intensity of illumination .

RN -

V.. (Open circuit
l voltage)
Vv
L,
Short direuit
current
(#)
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10.

Sol.

(a) James Chadwick, in 1932, studied the emission of neutral radiations when Beryllium nuclei were

bombarded with alpha particles. He concluded that emitted radiations were neutrons and not photons.

Explain

(b) Two nuclei may have the same radius, even though they contain different number of protons and

neutrons. Explain

(a) o= dfefdes =1 1932 # 39 I#yg SeiF el o1 orewma foar o o9 erew—avi grT IRferam
B oR g @ T oY | IR g7 fsed fMaren 6 scaiia fafere =il @ € e & T8 | e
BT |

(b) @1 =D # WA SR il @ T =1 8 W W @ 5 G981 Fahehl © | e S |

(a)
Vacuum \Beryllium
\ .
N Y Window
N n P
oL e -3 o—»
s £y —
y n —
oL e—p -—3 > p |‘:
n, o—>
e n P
A
" ] Paraffin Proton
Polonium Lead block slab detector

Experimental set up used by Chadwick to discover neutrons

The neutrons were discovered by James Chadwick in 1932.

Chadwick performed an experiment in which a-particles from a radioactive Polonium source wire
used to bombard beryllium nuclei.

Highly penetrating rays were found to come out of the beryllium metal, which could not be deflected
by electric and magnetic field.

These radiations were used to bombard hydrocarbons like paraffin wax. High energy protons were
knocked out from the paraffin wax.

The energy of the ejected protons was found to be too high to be accounted for y-ray photons.

By using the laws of conservation of energy and momentum, Chadwick concluded that the
penetrating radiation consisted of neutral particles, each having a mass nearly that of a proton. These
particles were called neutrons.

The reaction may be written as

‘He +2Be——on+2C
Here denotes a neutron having zero charge and mass nearly the same as that of a proton.
(b) If sum of the number of protons and neutrons in the two nuclei is same, they can have the same

radius because R o« A3

However, nuclear density of the two nuclei will always be the same.

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029

Toll Free : 1800 258 5555 [&] 7340010333

facebuok.com/Resonancetdu utwittenuum/ResunalweEdu www.yautube.com/resowatch E blog.resonance.ac.in

This solution was download from Resonance CBSE 2022 Solution portal PAGE # 11




Resonance’

Educating for better tomorrow

CBSE XIl Examination - 2022 | 20-05-2022

1.

Sol.

12

(a) The energy of hydrogen atom in a orbit is —1.51 eV. What are kinetic an potential energies of the
electron in this orbit?

(b) The electron in a hydrogen atom is typically found at distance of about 5.3 x 10-'' m from the nucleus
which has a diameter of about 1.0x 10-'®> m. Assuming the hydrogen atom to be a sphere of radius
5.3 x 10-"" m, what fraction of its volume is occupied by the nucleus?

(a) et Temm & sIERISH WA & Hoii —1.51 eV | 39 Pl H aiag = &1 it 3R Refas Sortt «&n
4
(b) fH< TS gIoH WA 3§ SeaE= T 1.0x 1075 m & & Af¥d § o9 5.3 x 107" m T o

ST B | g8 A gY P gisgio WA 5.3 x 10-" m 31 &1 Wen § A e & fhd 3w B A

S BY wE ?

(@) KE. = 1.51eV
P.E.=2x (-1.51) = -3.02 eV

3
— T, 3 3
(b) Vatom = 3 atom :( rlatom J :( datom J
Vol i 3 TMucleus dnudleus
3nrnucleus

SECTON-C
YGus—I
CASE STUDY
PESU RGP G

A compound microscope consists of two converging lenses. One of them, of smaller aperture and smaller
focal length is called objective and the other of slightly larger aperture and slightly larger focal length is
called eye-piece. Both the lenses are fitted in a tube with an arrangement to vary the distance between
them. A tiny object is placed in front of the objective at a distance slightly greater than its focal length.
The objective produces the image of the object which acts as object for the eye-piece. The eye piece in
turn produces the final magnified image.

FYH geraen a1 AR ol 3 AdaR a7 g | 57 te o9 R RS BITT 3R BIdd g3 B4 8l
2 SH ISP HEd § T G o DI TP gRE FB 9T BN B AR BIHA g4 W FH AP Bl B
I @ BEd | M A B B Afera # 39 yeR @alRed few S ® 6 39 @4 o @ da @
T 31 gRafda foer o1 a6 | {50 g fg o1 afigwas & 9 399 Bied Q& 8§ §B e & )
@1 AT 2| IfgwEe 34 for @1 ufafos sran B S Afye & forg s @ wifa @l exar 71 Ay

o~ forg &1 sifed saftfa ufaferss a=m 2 B
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I. In a compound microscope the images formed by the objective and the eye-piece are respectively
(A) virtual, real (B*) real, virtual

(C) virtual, virtual (D) real, real

el dgaa geaeel # ffigwas iR e gR1 e\ My ufafess 819 & wmew
(A) 3m=fl, arfa® (B*) ar<Ifads, SR
(C) ==, snwt (D) a~<ifasd, arafas

Il. The magnification due to a compound microscope does not depend upon
(A*) the aperture of the objective and the eye-piece

(B) the focal length of the objective and the eye-piece

(C) the length of the tube

(D) the colour of the light used

el Sgaa geaeell & SrRu smas Fefafad § 4 feg w® ik 981 d=ar 87

(A*) Ifige®d IR AP & RS

(B) 1figaga® iR @ @ wiea g0
(C) =T & reard

(D) U fbar T HHT

lll. Which of the following is not correct in the context of a compound microscope?

(A) Both the lenses are of short focal lengths.

(B) The magnifying power increases by decreasing the focal length s of the two lenses.
(C) The distance between the two lenses is more than (fo + fe)

(D*) The microscope can be used as a telescope by interchanging the two lenses.

. ga gewedlt & ded § 39 |1 HAF wEl T8l 57

(A) A oI BH BIHE A B B B |

(B) Qi i€l ®I BIHE G HH B UR I & 9¢ W 2 |

(C) 3t =il & dra B B g (fo + fe) I fd® Bt B |

(D*) Q1 <l & JISAT—dee HRd 39 GeAaelT BT SUANT gReYd & w9 H fHA S AHha B

IV. A compound microscope consists of an objective of 10X and an eye-piece of 20X. The magnification
due to the microscope would be

e wgaa geredl § sifigead 10X &1 iR @1 20X @) & | 39 gevedt & SR e 8
(A) 2 (B) 10 (C) 30 (D*) 200
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V. The focal lengths of objective and eye-piece of a compound microscope are 1.2 cm and 3.0 cm
respectively. The object is placed at a distance of 1.25 cm from the objective. If the final image is formed

at infinity, the magnifying power of the microscope would be

el wyad gemedll & Ifigwad &k @ o Bied gRIT HH: 1.2 cm iR 3.0 cm B | 79 fvgzas®
¥ 1.25 cm 0 R Rerd 7| af} aifeam ufafers od R s1ar &, @ gewiaefl @) o eman &1
(A) 100 (B) 150 (C*) 200 (D) 250
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