EEYUS CBSE Class 12 Physics Question Paper
: SET -1

wEH

Series : GBM/1 e - 55171

resp TUETE] HIE B IR & @I
¢ W Evy o |

Roll No. Candidates must write the Code on

the title page of the answer-book.

s FHAYW AT AR T 16 € |

o W93 F 2R T H AN e e e TR e IR ¥ Ee w e )

o UG WY T W I § 26 WA |

o THTA WV H INV G TF FR W UFH, T B HHiw vy o |

o W UE-UT W W ¥ form 15 forme w wwg o v b | W w faewor qEieR # 10,15 W
foran T 1 10,15 & | 10,30 9 7 D17 AW W07 B 9@ AT W Ay ¥ 2R 3
Fer-qfeersT o7 i v i fend |

o Please check that this question paper contains 16 printed pages.

Code number given on the right hand side of the question p&per should be written on the
title page of the answer-book by the candidate.

» Please check that this question paper contains 26 questions,
* Please write down the Serial Number of the question before attempting it.

e 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.

wiferas faram (SgTham)

PHYSICS (Theory)
Fruffee oy 2 3 g2 sfeem 3% 70

Time allowed : 3 hours Maximum Marks : 70

wmr ko

(i) &t wer At & 1 55 gvr-ag & g 26 7T F

(ii) STHE-9T &5 4 & GUS-o GUS-§ FUS-§, GUE-T AT GUE-T |

(iiiy wWEFFS Tl mEaw ] swk | TEFHS G E w2 Hw K | GE T
Rk rRw s Gw k| ave T4 3% w vr graaia g b al gre g 3
o o g e o ol

(iv) T¥E-9% § G979 B8 fawey 761 & | ety o Sl @ 0 5e 8, /T 3 ATt g% e
7 v ofy dwi are /T BeEl § s ea e e k) oF me § et R
T AT A H FET UE AT B s :

55/11 1 [P.T.O.

https:/byjus.com


tnluser
Stamp

tnluser
Stamp

tnluser
Stamp

https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

B EEEEENN———————————————— =~
[§BYJUS
(v) ol amEvew B T Frafeias shire fraarel & gt o7 svaiT sr R £

c=3x 10% m/s
h=6.63x 1073 Js
e=16x107°C
Ho=4nx 107 Tm A"

€y =8.854 x 10712 C? N! m™2

4;0=9x10’Nm1€‘2

YOI W ¥ = 9.1 x 1073 kg

I &1 FEa = 1.675 x 10727 kg
WIZH T wEEE = 1,673 x 10727 kg
S HE = 6.023 x 1023 wi ww Ao
wiezaRr e = 1.38 x 10723 JK-!

General Instructions :
(i)  All questions are compulsory. There are 26 questions in all.

(ii)  This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of onme mark each, Secrian B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the three guestions of
five marks weightage. You have to attempt only one of the choices in such
questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h=6.63 x 10-3Js
e=1.6x1017C
Hy=47x 107" T m A~

€ = 8.854 x 10712 C2 N-! m2

4;0-9!: 10° N m? C2

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1072 kg
Mass of proton = 1.673 x 107 kg

Avogadro’s number = 6,023 x 102 per gram mole
Boltzmann constant = 1.38 x 102 JK-!
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SECTION - A

1. et ump ¥ i @ P s w0 Pt ween & e e S ¥ v ween 2
T IR % forg wror S | 1

Does the charge given to a metallic sphere depend on whether it is hollow or solid ?
Give reason for your answer.

2. % v d urETE A fed gemT T % % @ afverae R €1 oA d
vy ey gfer gt ¥, &t war o & # emf U AR | R IR W T Wi 1

A long straight current carrying wire passes normally through the centre of circular
loop. If the current through the wire increases, will there be an induced emf in the
loop ? Justify.

3, fed R T yEh & gy 8 w1 e wew B R B 60° ¥ | R w e ¥
TR @ W S v w2 1

At a place, the horizontal component of earth’s magnetic field is B and angle of dip is
60°. What is the value of horizontal component of the earth’s magnetic field at
equator 7

4. TG dY e W A fefeg e 1LV sl s e s mr g 1

I

&
<
L 4
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Name the junction diode whose I-V characteristics are drawn below :

I.l

+ _/ V.‘:

v

5. Taw s g st gro i o fager wretg wi ®) o few e P S ot ke 1
How is the speed of em-waves in vacuum determined by the electric and magnetic
fields ?

Y-

SECTION -B

6. w farslt Sy = 420/ amaferer fear o e g &, ot v Sunfty @ v wnr o g
tftrar-tader Prm few e e s ¥ 0 frge woe @ o ¥ ot oot A
fereema T & forg T ffa 2

How does Ampere-Maxwell law explain the flow of current through a capacitor when
it is being charged by a battery ? Write the expression for the displacement current in
terms of the rate of change of electric flux.

7. e somm %t gl # ofoare fafa |ﬁmshvm&1ﬂa!ﬁu=hﬁjﬁmmi K % fisdh
3T BT TR e & | P g ) g e b | v o e ey g & o
- e P somem w gt w2 2

TETHIE ¥ A ¥ A siee Bt § wpwet det ffeg )
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Define the distance of closest approach. An o-particle of kinetic energy ‘K’ is
bombarded on a thin gold foil. The distance of the closest approach is ‘r’. What will be
the distance of closest approach for an ce-particle of double the kinetic energy ?

OR

Write two important limitations of Rutherford nuclear model of the atom.

8. TSI T Wt Prer v ® oftEd F A W et wm S | 2

Find out the wavelength of the electron orbiting in the ground state of hydrogen atom.

9. et s el WY e v W v ey o ity g, wr e e s
T & | Pl dgwe e & sfirgyas dlk A, 9 9 wwa o wa w o e 2
=T S | 2

Define the magnifying power of a compound microscope when the final image is
formed at infinity. Why must both the objective and the eyepiece of a compound

microscope has short focal lengths ? Explain.

10, Iww der # dur #t few go e w1 3vam e o & 0 w0 R o e wewe & A
oot =i 3wt e sy ¥ 2 RO 3 g7 FRW B o P F I9dn o aren smgfofe
0 2

Which basic mode of communication is used in satellite communication ? What type
of wave propagation is used in this mode 7 Write, giving reason, the frequency range
used in this mode of propagation.
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SECTION-C

1. () ¥ =iv 7 4ot LCR witee & wry aiv shvem % e sorae = o 7 2R |
YRT SvE Aoz § wiF s o 3

(i) o7 % whadw fer e, Sufs C & ot F daifve fer o st 3w R
Ty C, ® 7 e Hifoy | e e oftow 1 vt ot ot 8 o |

L=100mH C=2uF R =400 Q

—TTT “ VWAAA
=)
=
V=V, sin (1000 t + ¢)

(i) Find the value of the phase difference between the current and the voltage in the
series LCR circuit shown below. Which one leads in phase : current or voltage ?

(i) Without making any other change, find the value of the additional capacitor C,,

to be connected in parallel with the capacitor C, in order to make the power

factor of the circuit unity,
L =100 mH CTIEPF R = 4000
—uu 1 AMAAA——
=)
p
V =V, sin (1000 t + ¢)
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12, falt p-n iy % ot F o el 2 witwant e | e i weE ® pon W F welt @
sl e st &= e ST | ' 3

Write the two processes that take place in the formation of a p-n junction. Explain with
the help of a diagram, the formation of depletion region and barrier potential in a p-n
junction.

13, (i) v s ¥ fg e e S | 3

i) P TRt 3T A W wvEeEE g fte R T | S B SR S
e & vl i o waen & 2 ST INC W o7 wiew g wii |

(i) Obtain the expression for the cyclotron frequency.

(ii) A deuteron and a proton are accelerated by the cyclotron. Can both be
accelerated with the same oscillator frequency ? Give reason to justify your

answer. S

14, () o % R SR 9 e 3 fedh vwgE 7 g e SR
it sare fHT R W o et § 2 3

(i) 5o umsl = e v Ryt

Na=275eV,K=23eV,Mo=4.17¢V 3R Ni=515eV. W st & I m &
o feerer fiedt S wi % 3300 A winded ¥ fafeoll @ w1 urge § | wi -
Iege TR w2 gt T SET EE B Sl W 50 om g W T § ot w6 ?

(i) How does one explain the emission of electrons from a photosensitive surface
with the help of Einstein’s photoelectric equation ?

(i) The work function of the following metals is given : Na=2.75eV, K =23 eV,
Mo = 4,17 eV and Ni = 5.15 eV. Which of these metals will not cause
photoelectric emission for radiation of wavelength 3300 A from a laser source
placed 1 m away from these metals 7 What happens if the laser source is brought
nearer and placed 50 cm away ?

5511 7 [P.T.O.
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15, et ety R = crferiier & a8 @ & | rferindier ¥ AW AR W P SRRV R
¥ 1 v o # dee V @t angfa A Rt b R F e O S & T s

R AT Srats At e e R F T A € 3
-V
A ‘jﬁ 2o B
R

A resistance of R draws current from a potentiometer. The potentiometer wire, AB,
has a total resistance of R . A voltage V is supplied to the potentiometer. Derive an
expression for the voltage across R when the sliding contact is in the middle of
potentiometer wire.

- Ve

A:jw—_ﬁﬂ

R

16. Fmam wrges #i oftary fefian | 39 el 2 SR % amen St St e Fe ot
smure Avg fareer ¥ wigem %1 aravaem @t (e FwE ¥ 3

Define the term ‘amplitude modulation’. Explain any two factors which justify the
need for modulating a low frequency base-band signal.

17. () = fwme diem d A v B ¥ dre gog aiften s S | A dufa wt afen
2uF ¥ | 3
C,

A A A iHHE—s

(i) o AB % fadt W 7 V #1 dc o waifr w0 frar e, @t S & e smaw T
s 3i Fead o e st dfea @it 2
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(i) Find equivalent capacitance between A and B in the combination given below.

Each capacitor is of 2 uF capacitance.
Cl Cmcs
A A—s

(ii) If a dc source of 7 V is connected across AB, how much charge is drawn from

the source and what is the energy stored in the network ?

18. (i) fenet forger iy ot forpaetia Y & fopelt g e oy o & o v sgeomr iforg 1 3
(i) Tt vwemm fage on & el T w0 () =, (i) st aramE # sEEmE
ferfrer o |

(1) Derive the expression for electric field at a point on the equatorial line of an

L]

electric dipole.
(ii) Depict the orientation of the dipole in (i) stable, (ii) unstable equilibrium in a

uniform electric field.

19. () Tt e afes A’ w1 ) fig omeR Aot d sm e b 3

- - o, .
A y A, > A, » Ay —L— A,

A, W TEE W ST TE] FEm . 176 3 71 § 1 A, A % yemmm s
e we fatf wifg |
(ii) * B+ ol B el & % aelt e e v fefag |

(1) A radioactive nucleus ‘A’ undergoes a series of decays as given below :

a Y [y u' LY LY
A A, —B—s A, » Ay—L— A,

The mass number and atomic number of A, are 176 and 71 respectively.
Determine the mass and atomic numbers of A, and A.

(i) Write the basic nuclear processes underlying B* and B~ decays.

551171 9 [P.T.O.
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20.

@ ﬁwﬁrmmtﬁm*mmﬂaﬁﬂmﬂimmwmw
et ettt & 1 ey o e Wt wer sl wifT |

A

B C

(i) worm AB wwmﬂmﬁhﬂhﬁﬂnﬁmmactm
weret wet ¥ |

(i) A ray of light incident on face AB of an equilateral glass prism, shows minimum
deviation of 30°. Calculate the speed of light through the prism.

A

B C

(i) Find the angle of incidence at face AB so that the emergent ray grazes along the
face AC.

21. Mm;hmm&zmﬁmm#mﬁmmmmwk | fea

& o W 2R & A A i 100 ¥ | g S et w6 A 1 kQ & =t Feawi
ferrerer seeen i SR WT e Hi |

For a CE-transistor amplifier, the audio signal voltage across the collector resistance of
2 kQ is 2V. Given the current amplification factor of the transistor is 100, find the
input signal voltage and base current, if the base resistance is 1 k€.

ssnn 10
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22, ot ww gueet fedidier & wriwrt R w1 woi iy | fadt dedeider () s
T & 3 (ii) FTHR T T e W IR w0 e w4 ¢ 2w e
YR U % o = fefaw | 3

w4t ferelt freemiiier ®t wel w0 & R 9 w9 e o I fa o w0 s W |
e
(a) S B afam #iv vaer .1 W fafe |

(b) = wREfrEs S, o S, ¥ s wwm ¥ e e e i ) ofs @
WMWWF,WMLEREWWWMEMQ #xr,
WnﬁmmﬁﬁMnlﬂTnztmmmszﬁmlm
etk | ‘

Describe the working principle of a moving coil galvanometer. Why is it necessary to
use (i) a radial magnetic field and (ii) a cylindrical soft iron core in a galvanometer ?

Write the expression for current sensitivity of the galvanometer.

Can a galvanometer as such be used for measuring the current ? Explain,
OR

(a) Define the term ‘self-inductance’ and write its S.I. unit,

(b) Obtain the expression for the mutual inductance of two long co-axial solenoids
§, and S, wound one over the other, each of length L and radii r, and r, and n,

and n, number of turns per unit length, when a current I is set up in the outer

solenoid S,.

ssn 11 [P.T.O.
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SECTION -D

23, e dow for & weR F 9F 22 M0 | 9 4% gEEER ¥ U T 6 gERR R I M E
Shit ¥ T OT wies ¥ S W e S W g R | T e W S0 W A
2 ra T T w  oh TEet ATt e w g & W 1 IR vk o gEeeR R e
R TR S AT I T ¥ U@ | W OEe OO S 9 A S 4 S R e
i TR s & o % T2 B % e o |
(a) o ST IEE HRIS we % g A e & i @ A |
(b) g AT I TN Y T oA W SAGAT W TR Bt ? 4
Mrs. Rashmi Singh broke her reading glasses, When she went to the shopkeeper to
order new spects, he suggested that she should get spectacles with plastic lenses
instead of glass lenses. On getting the new spectacles, she found that the new ones
were thicker than the earlier ones. She asked this question to the lshupkeeper but he

could not offer satisfactory explanation for this. At home, Mrs. Singh raised the same
question to her daughter Anuja who explained why plastic lenses were thicker.

(a) Write two qualities displayed each by Anuja and her mother.
(b) How do you explain this fact using lens maker’s formula ?

-7
SECTION -E

2. (@) Fet AC i = smifen arvw wifen | greeh § 2R emf % wwewfors == % g
e SET W | 5

) 3.0 x 10T uRemor % felt THamm TS st & 20 ¥4 3l 200 om?® FTTE-FE

%t flt TR greeh W Twhw =@ ¥ w50 rad ¢ W Wi @ |
e R man & | v gEet § oo v W wivs ST |

waar
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& e Rrevrs 3 et szl T TR R ST |

(b) = iRy e s Pt sTrErd ZiawiET 2200 V T Frirer wife w1 wor et
¥ | T8 g ® i guest 3 3000 S ¥ 1 220 v W e v w w3 &
o frefraes oeett o B ®t wom w wiww |

(a) Draw a labelled diagram of AC generator, Derive the expression for the
instantaneous value of the emf induced in the coil.

() A circular coil of cross-sectional area 200 cm® and 20 turns is rotated about the
vertical diameter with angular speed of 50 tad ' in a uniform magnetic field of
magnitude 3.0 X 1072T. Calculate the maximum value of the current in the coil.

OR
(a) Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary

to primary voltage in terms of number of turns and currents in the two coils.

() A power transmission line feeds input power at 2200 V to a step-down
transformer with its primary windings having 3000 turns. Find the number of
turns in the secondary to get the power output at 220 V.

25, (a) e v s Yawn. gt wen % st fai i | R dietas S e
R Y. g e o s ey P o & 5

(b) feret et P, R, W L, 1 ST e W T [ SO W & |
TS G W S R gat SeRtaE P, W, frwe wam Py ¥ .o ¥
T 60° %1 T T &, 9 w7 ¥ | P, § Wl s i eftoen e H |
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(a) a4 ¥ Ry % st 439 i vwe fed & wRo e e ded & i
st 5 wIaToT i ST W |

) 500 nm #oret % gwEvh wEw 0.2 mm e ® e wwe B w0 e
ST W s 424 geo wr ¥ | 0 O e S sfews w sl wigr e

HIAT |

vee Tt & W g Shee ¥ ger Wi wER ¥ o § weraf e o g
¥R 05 mm dEW A fFw & 4 % B i & o B @ S W e
i |

(a) Distinguish between unpolarized light and linearly polarized light. How does
one get linearly polarised light with the help of a polaroid ?
(b) A narrow beam of unpolarised light of intensity I, is incident on a polaroid P,.
The light transmitted by it is then incident on a second polaroid P, with its pass
axis making angle of 60° relative to the pass axis of P,. Find the intensity of the
light transmitted by P,.

OR

(a) Explain two features to distinguish between the interference pattern in Young’s
double slit experiment with the diffraction pattern obtained due to a single slit.

() A monochromatic light of wavelength 500 nm is incident normally on a single
slit of width 0.2 mm to produce a diffraction pattern. Find the angular width of
the central maximum obtained on the screen.

Estimate the number of fringes obtained in Young's double slit experiment with
fringe width 0.5 mm, which can be accommodated within the region of total
angular spread of the central maximum due to single slit.

55/1/1 14
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26. (i) Tt e & e % s A % feg s ST ST | ¥ W S % P
% geafer Wi | | 5

(ii) wr§ AR frmer s # T et | e et o Yo, ofe o ot & sl v Stee
it ¥2d ¥ dofwe b | R | Preafeie d & o o oftrdt P et b o

(a) 3oETE AN
(b) YRTETH
(c) T

(d) Ty
R IR W g wifwg |
oA

(a) P & =t Fram fefarg | S & sre St e 2 Fraw e weere =amaimrer

(b) Tax o wwin m wfEel & S, s wew wiiys = iRy ¢ & W s daibe
e WA r 3 emf E % fidt @1 g o wee @t welt & ) (i) @9 R ot et v
i (i) Ao F Iy vt % forg wiom wra S |
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(i) Derive an expression for drift velocity of electrons in a conductor. Hence deduce
Ohm’s law.

(i) A wire whose cross-sectional area is increasing linearly from its one end to the
other, is connected across a battery of V volts. Which of the following quantities

remain constant in the wire ?
(a) drift speed
(b) current density
(¢) electric current
(d)y electric field
Justify your answer.
OR
(i) State the two Kirchhoff's laws. Explain briefly how these rules are justified.

(ii) The current is drawn from a cell of emf E and internal resistance r connected to
the network of resistors each of resistance r as shown in the figure. Obtain the
expression for (i) the current draw from the cell and (ii) the power consumed in
the network.

s8N 16
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