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CBSE Class 12 Physics Question Paper 2020 (March 2, Set 1 - 55/1/1)
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(1) This question paper comprises four Sections — A, B, C and D.

(11)  There are 37 questions in the question paper. All questions are
compulsory.

(i11) Section A — Questions no. 1 to 20 are very short answer type questions,
carrying one mark each.

(iv) Section B — Questions no. 21 to 27 are short answer type questions,
carrying two marks each.

(v)  Section C - Questions no. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D — Questions no. 35 to 37 are also long answer type questions,
carrying ftve marks each.

(vit) There is no overall choice in the question paper. However, an internal
choice has been provided in 2 questions of 1 mark, 2 questions of
2 marks, 1 question of three marks and all the 3 questions of five marks.

You have to attempt only one of the choices in such questions.

(viity) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(ix)  Use of calculators and log tables is not permitted.

(x)  You may use the following values of physical constants wherever
necessary.

¢c=3x10°m/s

h =663 x 10734 Js
e=16x10"1°C

Ug = 47 X 107" Tm AL

eg = 8854 x 10714 C* NI m™

1

dme
ne

Mass of electron (m_) = 9-1 10731 kg

= 9x 10 N m? C 2

Mass of neutron = 1-675 x 1027 kg

Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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(A)  qLE

(B) 3[A

(C) —qLE
(D) —-2qLE
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SECTION A
Note: Select the most appropriate option from those given below each
question :
1. If the net electric flux through a closed surface i1s zero, then we can infer 1

(A)  no net charge 1s enclosed by the surtace.
(B)  uniform electric field exists within the surtface.
(C)  electric potential varies from point to point inside the surface.

(D) charge 1s present inside the surtace.

2. An electric dipole consisting of charges + q and — q separated by a
distance L 1s 1n stable equilibrium in a uniform electric field E The
electrostatic potential energy of the dipole 1s 1
(A) qLE
(B) =zero
(C) —qLE
(D) —-2qEL

3. A potentiometer can measure emf of a cell because 1

(A)  the sensitivity of potentiometer 1s large.
(B) no current is drawn from the cell at balance.
(C) no current flows in the wire of potentiometer at balance.

(D) 1nternal resistance of cell is neglected.

4. Two resistors R and Rg of 4 Q and 6 Q are connected in parallel across a
battery. The ratio of power dissipated in them, P : Py will be 1
(A)  4:9
(B) 3:2
(C) 9:4
(D)  2:3
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(A)  HUScl T Bl shl &

(B) pUSHl ohl TTIEA-HIC hl LA
(C) hUsScl H Yarigd 9

(D) HUScl o B Hl UGY

6. Tordl EICIY gqa@ieh & AMNGTIH ¥ I FS gh

(A) TGRS hi a9 &HdT § Jlg L gdl 7 |
(B) fdfees hl =Heh hl hH i edl & |

(C) fdfers o 915 | gfg A <dl & |
(D) TG¥Ieh h! TIFSITg HH L odl & |

7. UGS 1-47 o hid H &1 g WA «F ThHl ga | &1 8 | IR o
3G B ATl 8 R hid bl FHAA Ylgehl hl HITd I8 Hidl & | 39 gd

37T &
(A) 1-47
(B) 162
(C) 1-33
(D) 151

8 = feu mu form gut o Uehter o foqu fopdl e o s o 3cqdy = i
&1 O9 &Y &° gIT ?

(A) AT 99
(B) et 4ui
(C) Y aui
(D) B 99

9. Iq%Is HISHA % JAFER H=lddiad U & hiH-91 oA T8l 757 & ?
(A)  Tore 9] o fiqX STehT AT 9T Giell 7 |
(B) ATk & AR 3T SoAdi 37 U LA HolHl ol % YHE H THGHHA]
i B |
(C)  YXHY] h1 AR GoIHT qAT Il bl GATN IHoh ohrg UL Hlfgd BIdl
g |

(D) 39 Hisd g YHTY o TATRIca shl TTiud foham 73T |
.55/1/1 6
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5. The magnetic dipole moment of a current carrying coil does not depend
upon 1

(A) number of turns of the coil.
(B) cross-sectional area of the coil.

(C)  current flowing in the coil.
(D) material of the turns of the coil.

6. Larger aperture of objective lens 1n an astronomical telescope 1
(A) 1ncreases the resolving power of telescope.
(B) decreases the brightness of the 1mage.
(C) 1ncreases the size of the 1image.

(D) decreases the length of the telescope.

7. A biconvex lens of glass having refractive index 147 is immersed In a
liquid. It becomes invisible and behaves as a plane glass plate. The
refractive index of the liquid is 1

(A) 147
(B) 1-62
(C) 1-33
(D) 1-51

8. For a glass prism, the angle of minimum deviation will be smallest for
the light of 1

(A) red colour.
(B) blue colour.
(C)  yellow colour.

(D)  green colour.

9. Which of the following statements 1s not correct according to Rutherford
model ? 1

(A)  Most of the space 1nside an atom 1s empty.

(B) The electrons revolve around the nucleus under the influence of
coulomb force acting on them.

(C) Most part of the mass of the atom and its positive charge are
concentrated at its centre.

(D)  The stability of atom was established by the model.
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10. Photons of energies 1 eV and 2 eV are successively incident on a metallic
surface of work function 05 eV. The ratio of kinetic energy of most

energetic photoelectrons in the two cases will be 1
(A)  1:2
(B) 1:1
(C) 1:3
(D) 1:4

Note: Fillinthe blanks with appropriate answer :

11. The magnetic field and angle of dip at a place on the earth are 0-3 G and
30°, respectively. The value of vertical component of the earth’s magnetic

field at the place 1s . 1
12. Laminated iron sheets are used to minimize currents 1n the
core of a transformer. Ji

13. The number of turns of a solenoid are doubled without changing its
length and area of cross-section. The selt-inductance of the solenoid will
become times. 1

14. According to Bohr’s atomic model, the circumference of the electron orbit

1s always an multiple of de Broglie wavelength. 1
OR
In B-decay, the parent and daughter nucle1 have the same number of
1
15. A ray of light on passing through an equilateral glass prism, suffers a
minimum deviation equal to the angle of the prism. The value of
refractive index of the material of the prism is . 1
Note: Answer the following :
16. Write the mathematical form of Ampere-Maxwell circuital law. 1
17. How does an increase in doping concentration affect the width of
depletion layer of a p-n junction diode ? 1
18. The nuclear radius of ?;Al 1s 3-6 fermi. Find the nuclear radius of g;Cu. 1
OR
A proton and an electron have equal speeds. Find the ratio of de Broglie
wavelengths associated with them. 1
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21. TohEl HieX Aq hl HRIAIY & fgra i AT HIGT | 38 3T g R
37T IfGUY oh HH bl MG hid oh (T INUY G QiU |
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19. The variation of the stopping potential (V,) with the frequency (v) of the

light incident on two different photosensitive surfaces M; and M,y 1s
shown 1n the figure. Identify the surface which has greater value of the

work function. 1
VO
A M
1 M2
O o
20. Why cannot we use S1 and Ge 1n fabrication of visible LEDs ? 1
SECTION B

21. Explain the principle of working of a meter bridge. Draw the circuit
diagram for determination of an unknown resistance using it. 2

22. The space between the plates of a parallel plate capacitor 1s completely
filled 1n two ways. In the first case, it i1s filled with a slab of dielectric
constant K. In the second case, it 1s filled with two slabs of equal
thickness and dielectric constants Ky and K, respectively as shown in the
figure. The capacitance of the capacitor is same in the two cases. Obtain

the relationship between K, K; and K. 2
K K, — | |K,
< d 5 < Q >€ Q >
2 2
(Case 1) (Case 2)

23. Define the term °‘Half-life’ of a radioactive substance. Two different
radioactive substances have half-lives Ty and Ty and number of
undecayed atoms at an instant, N7 and Ny, respectively. Find the ratio of
their activities at that instant. 2
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A b B
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(b) G x% ", 0<x<d (AU, JrachiF &= H =L sl G2+ s ol a1
it | 2
26. S % YA TIScA hl ITANT hich, FEGI GHIY] ehl ndi hell H TRGHAT Tid
BT S hl BISAT o TTQ Ssfeh SYcdel shiloT | 2
YT
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24. Define wavefront of a travelling wave. Using Huygens principle, obtain

the law of refraction at a plane interface when light passes from a denser

to rarer medium. 2
OR
. : . . 1 1 1
Using lens maker’s formula, derive the thin lens formula — =— - — for a
vV u
biconvex lens. 2

25. Two long straight parallel wires A and B separated by a distance d, carry

equal current I flowing in same direction as shown 1n the figure.

A P B

I &
I I
<~ d >

(a) Find the magnetic field at a point P situated between them at a

distance x from one wire.

(b)  Show graphically the variation of the magnetic field with distance

x for 0 < x < d. 2

26. Using Bohr’s atomic model, derive the expression for the radius of

n'® orbit of the revolving electron in a hydrogen atom. .

OR
(a) Write two main observations of photoelectric effect experiment

which could only be explained by Einstein’s photoelectric equation.

(b) Draw a graph showing variation of photocurrent with the anode

potential of a photocell. 2

27. Explain the terms ‘depletion layer’ and ‘potential barrier in a
p-n junction diode. How are the (a) width of depletion layer, and

(b) wvalue of potential barrier atiected when the p-n junction 1s forward
biased ? 2

bl R L= S Il A T D I I e = T
£ £
2 m . | | |
= T
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28. (a) < Tdl % .91, 9 (emf) E133ﬁ'{E2FI?JTS:|% Tk Iy ShHIT: rq
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29. (a) Tl YTIETE! IATRR FUS!, TorEeh! BT r a1 & & ¥ N g, ¥
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gC fed foharm T 2 | {15 (x, 0, 0) T 30 FUSK! h hRU Icqd Jrelehld
& o HH o oIt =uleh oJcdd hifaT |

COC]
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feTReT |
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@) 3 TeaHHIe Wl Iy (I > L) Gk 1 €T AT Hehd oA UHIT |
fohe TehR ufiafaa fohan ST TehdT B 2
(i) 39 UHier o1 guret gfoliy = B 2

30. V =V, sin ot HEl @d ¥ el Iftig R 3R F91iE C i 9t § g3

foram T 2
(a) (1) gfauy = 90 M (i) I o &0 w Brew Sieear 1 99 I
ShITTT |
(b)  IYYHd dlecdl AR TR o 9 hell=al [T o€ | ITH ¥ hid 3
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SECTION C

28. (a) Two cells of emf 41 and E9 have their internal resistances r{ and

ro, respectively. Deduce an expression for the equivalent emf and

internal resistance of their parallel combination when connected

across an external resistance R. Assume that the two cells are
supporting each other.

(b) In case the two cells are 1identical, each of emf E = 5 V and internal
resistance r =2 Q, calculate the voltage across the external
resistance R = 10 Q. 3

29. (a) Write an expression of magnetic moment associated with a
current (1) carrying circular coil of radius r having N turns.

(b)  Consider the above mentioned coil placed in YZ plane with 1its
centre at the origin. Derive expression for the value of magnetic
field due to 1t at point (x, 0, 0). 3

OR
(a)  Define current sensitivity of a galvanometer. Write 1ts expression.

(b) A galvanometer has resistance G and shows full scale detlection for
current Ig.

(1) How can 1t be converted into an ammeter to measure
current up to Iy (Ig> 1g) 7

(11) What 1s the effective resistance of this ammeter ? 3

30. A resistance R and a capacitor C are connected in series to a source
V =V sin wt.
Find :
(a) The peak value of the voltage across the (1) resistance and
(11) capacitor.
(b) The phase difference between the applied voltage and current.
Which of them 1s ahead ? 3

31. What 1s the effect on the interterence fringes in Young’s double slit
experiment due to each of the following operations ? Justify your
answers. 3

(a)  The screen 1s moved away from the plane of the slits.
(b)  The separation between slits 1s increased.
(c) The source slit 1s moved closer to the plane of double slit.
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32. (a) NG fagaficid e, don 3Tdiarh Jreeheficral p, o el gedtcHe
mem # s 61 9 % fore i fafi |

(b) THIIRgd | 39 g4 drell TaEd-graeh aum o A9 AR dUice
I %ﬂc@Q ,

(1) ISR Yumferd | fame 9o (99-968H) H
(i) HHAl 6l ghg o YU & 0 gl & IwEl |

33. AT 2223{ oA W g § R, U U I SR 233}( 4
IR gl STl 8 |

235 231 4
92Y > 9OX+ 2He + S|

SHeh HATYeh, Hdfd AWk 3R o601 &l 999 Holl Uid —AfFAST  HE:
7-8 MeV, 7-835 MeV 3N 7-07 MeV & | Ig a0 T@d gC fob s <1
Hld ATHeR Iciiold €T § 81 g aAT AR shl Holl H IFehl WITGHT hl
UL HTd Y IcHSId ¢-3hUT ohl =TT AT <hI1IY |

(0-3hUT ohT SeIHE = 6-68 x 10727 kg)

34. (a) TopHl I SRS o -V SATHTI&UCR shl HFRAT H, UL G Eideh,
gUoh! dc diced] TH3Eeh <hl |Ifd ShrIaiY hl sAEd shifsu |

(b) TorEl I SIS & p- 3T n-HcAehl o1 TAHh HIed i bl T 32
2 7

Wis Y

35. (a) TSE HIH 1 ITANT HLA g, R BT o THEAN HEW IR o o6
AT @I % HRU 8 ohrg 8 gl x o fhdl foarg T foggd-a o foru
STk SYcqel <hilolU, STelleh

(1) 0<x<R, 3N

(11) x > R.
.95/1/1 16
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32. (a)  Write the expression for the speed of light in a material medium of

relative permittivity €, and relative magnetic permeability W,.

(b)  Write the wavelength range and name of the electromagnetic

waves which are used 1n (1) radar systems for aircraft navigation,

and (1) Earth satellites to observe the growth of the crops. 3
235 Coe . : 231 o
33. The nucleus 92Y, initially at rest, decays into g OX by emitting an
o-particle
2390 231 4
9 2Y > 90X — 2He + energy.

The binding energies per nucleon of the parent nucleus, the daughter
nucleus and o-particle are 7-8 MeV, 7-835MeV and 7-:07 MeV,
respectively. Assuming the daughter nucleus to be formed in the

unexcited state and neglecting its share in the energy of the reaction, find
the speed of the emitted o-particle. (Mass of a-particle = 6:68 x 1027 kg) 3

34. (a) Draw circuit diagram and explain the working of a zener diode as a

dc voltage regulator with the help of its I-V characteristic.

(b)  What 1s the purpose of heavy doping of p- and n-sides of a zener
diode ? 3

SECTION D

35. (a) Using Gauss law, derive expression for electric field due to a

spherical shell of uniform charge distribution ¢ and radius R at a

point lying at a distance x from the centre of shell, such that

(1) 0<x<R,and

(1) x> R.

ETa L o R Rt i R B 8 e Rk B IR A B S | s e B Bt B Rl
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(a)

(b)

(c)

36. (a)

(b)

(a)

:_J‘_I LR e BB A R B L R B A T R L ] LS l'w.i‘il-"!-i'l-\.?
z 7
== =
!.br _
5 .
& -
: Fi
i m 3
2 3

b4

W%IW@%WQ—WQIWX%@IH&—XW%W%
T YHHTU o 1Y R 8 | 39 &3 1 41 E = 200 N/C x> 0 %
%IQH‘?HEz—ZOON/C x<0%@f§%lvﬂ-ﬁl§20cmﬁ?ﬁvﬂ5cm
1 I3 AFI-Id THIUST x-3& o FCI 38 YhR f€yd 7 Toh 38
hg Hol-fog T AT Tsh HHAA Heleh x = + 10 cm 3T GHT Heleh
x=—10(:m‘3l'{%|
RICICAIE g
1)  TafIUEt ¥ B T aTell <2 SieHE! Fored |
(i)  Tafetuet @ Hidt 3ufEyd et A |

AT

frelt wmr forgd E 8 T ot ¢ W swuw: @ 3 famg oma

2
q13ﬁ'{ qQ%ﬁWﬁﬁmw%mmWWI
fortl fogaa forg 3™ (- q) o RV THIGWS Ys3 WifaT dqon sHehl
ferga-&rt Tl fafa hifse |
+1uC, — 1 uC 3R + 2 uC & diF Teirg e I H Th-gHL ¥ 3
Eﬁﬂ?% | 31 9 A& IOcmW%WW@ﬁW%WW
U i d TR3T T™T el A Iiehictd hilorg |

fohEl TedaTHTeT hl JFARR gRIETal HUSH! T hRId FTA-HTEU b g
SSTeh Scdd hifoll, | JEeehiY & bl Y A1 =1 STl 3 ?
fehel o-3hUT Sl 10 kV o fauar=at deh cafid foha1 TR 8 991 I8 x-318

IS TAHM B | T8 y-318 o (W HRAA B = 2 x 1073 T % THEHM
Jrehd & H T hdl @ | 3Hh U hl THSAT [1d hINT |
(0-2hUT T oI = 6-4 x 10727 kg SIToIQ)

SO

MR ARE oh! TR © TRl S==ml grEBiHT hl hEIfaie o
ST shifau | FHTARgd shl ST o U ShRUT T

(1)  TFHBHL I i Yefid aidl & |
(ii) Yl H qld (FIIX) oh HIE dR T I9INT foham STar 2 |

18
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(b)

(a)

(b)
(c)
36. (a)
(b)
(a)

Gk
An electric field 1s uniform and acts along + x direction in the

region of positive x. It is also uniform with the same magnitude

but acts in — x direction in the region of negative x. The value of
the field 1s E = 200 N/C for x > 0 and E = — 200 N/C for x < 0. A

right circular cylinder of length 20 em and radius 5 ¢cm has its
centre at the origin and its axis along the x-axis so that one flat
face 1s at x = + 10 cm and the other 1s at x = — 10 cm.

Find :
(1) The net outward flux through the cylinder.

(11)  The net charge present inside the cylinder. 5
OR

Find the expression for the potential energy of a system of two

—> —>

point charges q; and q, located at r and r,, respectively in an

%
external electric field E .

Draw equipotential surfaces due to an i1solated point charge (— q)
and depict the electric field lines.

Three point charges + 1 uC, — 1 uC and + 2 uC are initially infinite
distance apart. Calculate the work done 1n assembling these

charges at the vertices of an equilateral triangle of side 10 cm. 5

Derive the expression for the torque acting on the rectangular
current carrying coil of a galvanometer. Why 1s the magnetic field
made radial ?

An o-particle 1s accelerated through a potential difference of 10 kV
and moves along x-axis. It enters 1n a region of uniform magnetic

field B = 2 x 1072 T acting along y-axis. Find the radius of its path.
(Take mass of a-particle = 64 x 10727 kg ) 5

OR
With the help of a labelled diagram, explain the working of a

step-up transformer. Give reasons to explain the following :
(1) The core of the transtormer is laminated.

(11)  Thick copper wire 1s used 1n windings.

19 P.T.O.



37.

El
e

(b) UfAUY 0-1 Q hl 20 cm AFEI hig ATcdeh B8 PQ UM YUY shl @l
Ferehl THT-AL 9T AA’ 3T CC' T a2 | I8 B8 3 Uil T 8
Tehd] 8 YT I8 AT THTHAN bl &F B = 0-4 T 3¢9 A aTad
LRl TrIeh o ¢l o ol Wl T8 8 | W H gIU IR 9T, B8
qYT IEeh & dF T oA el ® ' | Jig e % i A

3 C 1 UL L fean S, a3 it
i) 39 B ol v=10 cm/s % UHEHHE a7 H Td U4 o (A4
3T & &, 3K

(i)  UHI hd o AU AT IIferd |

(a) 3@ Tedfd & TAIC Toret @TIcit graeieh <kl TohlUT AARW Wite fSEd 3Tfad
gfdfersl 3~ 9 91 8 | 39 glauish <hl foued &HdT o oY suSih
fettE |

(b)  Tordl @Ticita qieeleh s H(WGEISh i <l BIhE gl 20 m 3 FEhI
At <l ®IRE gl 1 em # |

(i) 39 gIE3ih I IV AL 1A hINT |

(i) I 39 TER® H IWE FGHT B o@d H fRI S R,
dl AT ¥ g s+ Yidiarsl sh1 =A™ FTd hifae | feam
2 Tob =gHT o1 =™ 3:5 x 106 m qUT IgHT I he hl B
3-8 x 1085m 7 |

AT

ARl r s e i el e i s Ll el e 3 el
£ 3
= -
s =
£ :
7 L
iom z
£ ¥
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(b) A conducting rod PQ of length 20 ecm and resistance 0-1 Q rests on
two smooth parallel rails of negligible resistance AA” and CC’. It

can slide on the rails and the arrangement is positioned between
the poles of a permanent magnet producing uniform magnetic field
B = 0-4 T. The rails, the rod and the magnetic field are 1n three
mutually perpendicular directions as shown in the figure. If the
ends A and C of the rails are short circuited, find the

(1) external force required to move the rod with uniform
velocity v = 10 cm/s, and

(11) power required to do so. 5

Af

C/

37. (a) Draw the ray diagram of an astronomical telescope when the final
image 1s formed at infinity. Write the expression for the resolving
power of the telescope.

(b) An astronomical telescope has an objective lens of focal length
20 m and eyepiece of focal length 1 cm.

(1) Find the angular magnification of the telescope.

(11)  If this telescope 1s used to view the Moon, find the diameter
of the 1mage formed by the objective lens. Given the

diameter of the Moon is 35 x 10° m and radius of lunar orbit
is 3-8 x 108 m. 5

OR

PR L0 e C o A I e =T W DL I = A e - T
g 3
3 5
= I
2 n - | B [ |
S ¥
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i
(a) i foara Torelt 3Tadat <dur & 9m4 oo 28 | J&qur & 9 I8 91T STl
2 Top Tora =1yt gfafers 591 & | gfdfars 991 @94 o o fomo
INE G 21 3598 YU TR, %zl--%ag?w%ql

u

(b) kg Tore fordl THAA-ITA ¥ o HHA, T8k Ml S8 <hl oshdl
a1 20 cm 8, % ¥ 30 cm 1 W foud 2 | IlE <i® & 9 H
YIS 1-5 7, d o+ Jidiers shl fedfd 3R Yehld FTd <hITST |

R T A LR B s RS BTN o M R T R, B B
E =

-
3 F
2 3
= -
I om %

5
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(a)

(b)

EFR LI R S PR S e - R I - el 2
: 3
ki 5
b =
z i
. T,
tm v
S ¥

G4

An object 1s placed in front of a concave mirror. It is observed that

a virtual image 1s formed. Draw the ray diagram to show the

. . . . .1 1 1
image formation and hence derive the mirror equation — = — A

u A%

An object 1s placed 30 ecm in front of a plano-convex lens with its
spherical surface of radius of curvature 20 cm. If the refractive
index of the material of the lens 1s 1-5, find the position and nature

of the 1mage formed.
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