SET -3

. WIEH, 4 7
Series : GBM/1 Code No. 55/1/3
e T HIE W IOCYEH F JE-JE
- W Evg fod |
Roll No. Candidates must write the Code on
the title page of the answer-book,

s TR WA fE A ga 16§

o WU H wA T W i e v we e w an geghes % e u e |

s FEISMEE FEEEEE 26 T E

| o FHUET YR w1 INT e Y w & T, TR o i v T )

o IW WU W 9ER ¥ T 15 Tiee e T e & | R o Faenor gaten § 10,15 =
firar s 1 10,15 R | 10,30 IR 7w O Hae TOA-UF B W@ v W el # dhe 3
W—g&ﬂﬂﬂ?ﬁﬂfﬁﬂﬁﬁiﬁﬁl

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

o Code number given on the right hand side of the question paper shauld 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.

¢ . 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 am. to 10,20 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period,

wifers forer (Agii=)

PHYSICS (Theory)
Frtfer wr : 3 52 e @ 70
Time allowed : 3 hours Maximum Marks : 70
amareg fader
(i) g st & v T | e 26 A E
(ii) FARPEITES 9T GUT. TUEH, GUE-®, FUS-T AT EUE-T |
(iti) TEFTSETE mwer] vk | g ETs el TmEr 29Tt 1 wEwy
12 7 E w5 3 siw K | wve o 4 ofw w1 o gl gew § S ave g 3
Tk mawE s s
(iv) BOH-9F § GHF 97 B e 78 & | gonfy §f ol e uwweT 5, di o AT 0% R
5 s ghe ofst gt dta v | SR age g ey mar & 1 ua geAt & arewt Ry
O § 8 ST o 9T i e e '

S5/1/3 1 P.T.0.




v)

T AT ¥, S Pt i framrnt & o e avain wt wwn
c=3x 108 m/s

h=6.63 % 10~ Js

e=1.6x10"1°2C

Ho=4n % 107 Tm A~

€;=8.854 x 1072 C2 NI m2

%=9x1ﬂ91¢ m* C-2

TR W EEER = 9.1 % 103 kg

IR T = 1,675 % 1072 kg

W & B = 1,673 x 10727 kg
SATETTER T = 6,023 x 1023 iy g wer
FiegwA Fadie = 1.38 x 10-23 JK-1

General Instructions

(i)
(it}

(iii)

(iv)

(v)

S8/1/3

All questions are compulsory. There are 26 questions in all,

This question paper has five sections : Section A; Section B, Section C, Section D
and Section E. '

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

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

You may use the following values of physical constants wherever necessary ;
c=3x10°m/s

h=6.63x 1073 Js

e=1.6x1019C

Ho=4mx 1077 Tm A~

€y =8.854x 10712 CI N1 2

#E.: =9x 1° N m? C-2

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 10?7 kg

Mass of proton = 1.673 x 10-27 kg

Avogadro’s number = 6.023 x 102* per gram miole
Boltzmann constant = 1.38 x 10°23 JK-!
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SECTION-A

1. i v s aREn ar e g T F ¥ efeee R b SR oA @
vl aw & gig el &, o vy 8w emf AR SR ) 197 IR 5 g AR | 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 7 Justify,

2, Togm odve reita et gy vt o Pareper ety et ot we Pew v Pt st ot 80

How is the speed of em-waves in vacuum determined by the electric and magnetic
fields ?

3. o dfy s A fefee Rres 1V st 9 R seer gt man ks 1

F 3

I

Name the junction diode whose I-V characteristics are drawn below :

F 3

I
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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

ww#ﬁ#ﬁhwmmmwﬁﬁmtfﬁwm%mm?
2 T % e wwmeer ST |

Does the charge given to a metallic sphere depend on whether it is hollow or solid ?

Give reason for your answer.

Uy -9

SECTION-B

famrza JaTER W g ot fafat | fot et e @ Ty W i S K ¥ PR
QO ERT AE @ ¥ ) P swm wY gt ¥ | TR € 1 it gt & o %
fore Prmea SUTER = gl w4 A ?

Fraat

TR 3 e % i e 9 & et e i |

Define the distance of closest approach. An a-particle of kinetic energy ‘K’ is
bombarded on & thin gold foil. The distance of the closest approach is ‘7", What will be

the distance of closest approach for an o-particle of double the kinetic energy ?
OR

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

55/1/3 4
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% fave ww dwd Redfem oR € 0 = € | et e geret @ fade awen |
for e af = o weET € | oo T o g % o anfres g e |

When are two objects just resolved 7 Explain. How can the resolving power of a

compound microscope be increased 7 Use relevant formula to support your answer.

() st dmwrd?

() TV fermet % ot ¥ R sim wrint @ 9w wt dvy T k2 S h % U= R
forert ot o Terelt Preren =7 St Frm s T 0

(i) What is the line of sight communication ?

(i) Why is it not possible to use sky waves for transmission of TV signals ? Upto

what distance can a signal be transmitted using an antenna of height *h’ 7

fedt o it el Uie ) wam fangarer o wie T e & | e Soaed et
T IR I WY |
An g-particle and a proton are accelerated through the same potential difference. Find

the ratio of their de Broglie wavelengths.

v Pt s wt Al § ematfire fiear o v e &, o o whanfer @ v wrr % e
He-fegder Fram Ree wew e w0 TR wee W ow % ofede & wE d
T T % fee s fefam |

How does Ampere-Maxwell law explain the flow of current through a capacitor when

it is being charged by a battery 7 Write the expression for the displacement current in

terms of the rate of change of electric flux.
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SECTION -C

et ww gres! g & wrwk e W ovls Wi | Rl feEndter | () el
T #9 ST (i) SPETRT 70T A B 1 ST S v e 0w e #
T uTE % o e e | 3

wr et ettt ® i w0 F uw B Ty wE F IuhhT e w w0 s it
ST
(a) TEuCEe W anTer s s S.1 e fafige

(6) T ofefmat S, it S, ¥ i Rwe % fg s W Wb | ol 2
=T ot v o §, e v Lowt , ot ot frdt E, Breand 1 sl
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208

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.1. unit.



12.

13,

®)

(i)

(i)

Obtain the expression for the mutual inductance of two long co-axial solenoids

S, 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 Sz-

ot e =i A’ =1 #4 fr argm ot & s wen B 3

A2 a B a0 AT 4,

A, % we den i v wear w176 R 71§ 1A, S A ®1 xerEe A
Ry e Praifee St |

B+ T B st o 2 aredt T i wfiw fefaw |

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

o, B, o, ,
A » A » A, > Ay—1— A,
The mass number and atomic number of A, are 176 and 71 respectively.

Determine the mass and atomic numbers of A, and A.

Write the basic nuclear processes underlying f* and B~ decays.

fedt CE zifireex wander & 2 kQ % dmes ufiy % it w1 o o wiveeen 2V & 1 e
T & T v it W R ks Tonie 100 & 13 s vty e 1 kQ o Pt
forre e oiR SR YR T ST | 3

For a CE-transistor amplifier, the audio signal voltage across the collector resistance of

2 k02 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.

55/1/3
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(ii) =t g el P dr gl
ﬁ%mﬁ@#sﬂ??ﬁﬁm 1q€qﬂmﬁaﬁ?wﬁqﬁm%qﬁ
ﬁmﬁe@ﬁﬁnﬁﬁwvﬁ%ﬁﬁaﬁﬁwﬁmquﬁmm

)

(i)

(1)

(i)

(1)

et o S T |

State two important features of Einsteifi's photoelectric equation.

Radiation of frequency 10'5 Hz is incident on two photosensitive surfaces P and

Q. There is no phumarrﬁsaian fro

m surface P. Photoemission 0CCUrS from

surface Q but photoslectrons haye zero kinetic energy. Explain these

observations and find the value of work furiction for surface Q.

ﬁrﬁﬂﬁqmsﬁvﬁwﬂuﬁwﬁwaﬂtaﬁmﬂammmmmm 't

wmwﬁﬁ#mﬁ%?

wﬁﬁﬁ#hﬁm,ﬁm&icﬁmﬁ@ﬁﬁmmﬁmﬁmm
WC]HWWMiW%WWWWWﬂmq

L= 100 mH C=2

(=)

WE p=4000

v
V =V, sin (1000 + )

Find the value of the phase difference between the current and the voltage in the

series LCR ¢ircuit shown balow. Whi

ch one leads in phase current or voltage 7



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

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

factor of the circuit unity,

L =100 mH C“IEJ-LF R =400 Q

V=V, sin (1000 1+ ¢)

16. () et e e S B 8 oo g st 3 3 Tt fonger ey v e
W T TS 1 % e e W Hie | 3
(i) o o wpwwE i, A w A Y
(i) Obtain the expression for the torque T experienced by an electric dipole of

_’.
dipole moment F in a uniform electric field, E.

(i) What will happen if the field were not uniform ?

17, HETTE AE v @ Pt pon W TR ¥ st ol veufifire arw o ey
# e FiT | 2 v F o et T o gt | 3

Explain briefly with the help of necessary diagrams, the forward and the reverse

biasing of & p-n junction diode. Also draw their characteristic curves in the two cases.

18, () ot woang we ¥ fisw & wore AB W emufier W€ wene feROT 30° @ e
e et & 1| o e @t urer afthen wife | 3

A
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20.

(i) FEF AB W HE F Hivr WA Bt foradk forg i for wem AC & orfm
wowt et

(i) Aray 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

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

e wiger it afom e | 3 T o st it s S, o fedt Py e
SR Avg fee & sger %t s Ffe s

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

12 pF % ot welew wutfer aioft wm & Wb € of ¥ waom & fad @ s0 v &t d=d
w1 dEem | e g gt et & 0 aft o o duafot @ ol F St
w0 Tt 4 § Wi fima oy, A o v e o et wt dfem el o

vl ST | ded @ ol it ary ot e S

Two identical capacitors of 12 pF each are connected in series across a battery of
30 V. How much electrostatic energy is stored in the combination 7 If these were
connected in parallel across the same battery, how much energy will be stored in the

combination now ?

Also find the charge drawn from the battery in each case.

55/1/3 10



21, (a) Pt e o B 3 4 V& e s mo ok sl g % fieelt wor ot et

a1 F o fonr siore P lfﬁﬁﬁmﬁﬁﬁmmmqﬁawﬁr(iﬂ FEE 0 9T
T R 7 3
(b) T Teitey f gty g & e oy it ity It Prmr vt &

(a) Write the expression for the force F acting on a particle of mass m and charge g
moving with velocity Vina magnetic field B. Under what conditions will it
move in (i} a circular path and (ii) a helical path 7

(b) Show that the kinetic energy of the particle moving in magnetic field remains

consiant,

22. Foeh wferdy R i eferisie @ ur v o T E | Oifereidier % AR AB #1 3R ARRIN R,
¥ | W ORefeEreT B e Vow ongfi ot & | R & fedt w0 ateear & fon st

ST T WA W Wk ey o i e f § 3
VS
A A A R 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,

-
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SECTION-D

23. ofmet dfer Te o uvst & O g 0 | O AE TEEER % 9N T A §EEER A 5 P &
w8 ww o wnfes & Sl w1 we s W Qe e | A v e B0 W EE
TF wmar o 7 O % T e I T Wt e | A § ) 3% v e o g ¥ W
P ey wietvere e € W | W EER O S 4 W st @eY o ® e
3 3w wfees & oot & o 6w s

(a) v v Swst wrandt wew & g ey me u ot w8t fefe |
(b) T HET Y IR AT 5 A W SR W vHT Ha 7 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 shopkeeper 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

T -

SECTION -E

24, () Tt gre o e & arEme O ¥ fe SiorE SR ST | T TR S % fram
%) Feafy Fifee | 5

(i) o Rt arprawe F oF B § et et o tawn: sle at ot ¥ il v e
i el ® WAt ¥ | A o Faefefan 4 @ 99 & oftrdt P i

() &oam &n
(b) WRTEEE
(¢) T uma
(d) Toue e
R FeRt B g #ife |
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(o) Pon % iy SRt 3 e Forerd e R o ¢ b, ) s S
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(1)

(ii)

(1)

FIT (i) Aeaw o Fogw vl & fog o e iy |

Derive an expression for drift velocity of electrons in a conductor. Hence deduce

Ohm's law.

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 7
(a) drift speed

(b) current density

(c) electric current

(d) electric field

Justify your answer.

OR

State the two Kirchhoff's laws. Explain briefly how these rules are justified.

13
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(ii)

(a)

(b)

(a)

(b)

(a)

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.

fisedt AC Wi w7 araifen smtw wifT | FoEsEl o ¥R emf % awhTE WW % g
B SR AT |
3.0 % 10727 e & Pl wermrr rareitg o 20 WX 4T 200 om’® wmLEE
= et smeR Foeeh B end SR =W & WRE: 50 rad 570wt Wi e g
wfirer fopar T ¥ | o vl § arfuse unr @ A sfemh St

araT
il Iyt giaaide 1 At st wifay | 5t goefemt & W@t e K e
% vet o feelfvas alv i Steest 1 s e Hieg |

=i witer davo o el sroerdt ghawidt #2200 v W FEw i w1 wor oA
¥ | v ZiewT # smafive st § 3000 W 1 220 v X Frfer wiiter wer et ¥
T firefarer ot o ST &t e W wifaw

Draw a labelled diagram of AC generator. Derive the expression for the

instantaneous value of the emf induced in the caoil,
14



(b) A circular coil of cross-sectional area 200 c;n‘? and 20 turns is rotated about the
vertical diameter with angular speed of 50 rad s~ in a uniform magnetic field of

magnitude 3.0 x 10°*T. Calculate the maximum value of the current in the coil.
OR

() Draw alabelled 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.

(b) 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.

26. (ay onfaw W AR tawn g v % A ey Sty (| e deiee w R
| Y. yfeer wewr fe W wme femr e R 5

L]

(b) m&mﬁmplmﬁ}mgwmﬂmmﬁmﬁ-wmhm
RIS TR TR W e ot MeRiae P, W, frsr qw.ong P, % .o ¥
T 60° 1 oy v ¥, 279e W b | P, & yRafher wever ) e we Wi |

sroen

(a) @ & fefedt wit & sfereor 439 ol e Tl o wwoor e faeew G & o
Tarsimeprit %t weTT T wT |

(b) 500 nm WTvied ® QEAT W 0.2 mm WEW ¥ R we R w e
s w0 T Yo oo we & ) o we wrer S sfere @t vl dhed e
HIAT |
e Tl & wror 4t sfeere & g ol TR F o F gt e o T
R 05 mm WEH I Br F 47 % el wbr F ey fEe w den w Ao
AT |
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(a)

(b)

(a)

(®)

Distinguish between unpolarized light and linearly polarized light. How does

one get linearly polarised light with the help of a polaroid 7.

A narfow beam of unpolarised light of intensity I, is incident on a polaroid P;.
The light transmitted by it is then inicident 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
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
frinige width 0.5 mm, which can be accommodated within the region of total

angular spread of the central maximum due to single slit.
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