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(iv) @7 3Pl Frct T § @ U Qo J97 & |

(v)  F¥-97 4 GHT W HI3 lahcq 787 & | a9, 31 371 aict Th J97 H, T bl
JIc? Uk §97 H 3N qie 371 dict @il Fo91 § S7=aikes 597 JeT7 19697 T & |
08 Jo1 7 3719eh] 120 T 5T 7 G Faer Uk J97 & HAT B |

(vi) DAPEI F ITAT HI FHIT TG & | TINT TG S99 & T 3T TYTIHIT
R HT I F GHd E |

(vii) TET 3TFIIF & T [T ifas [AIaih] & Tl 1 ITTT H G &
c=3x10%m/s
h =6-63 x 10734 Js
e=16x10"1°C
1, =41 x 1077 T mA™!

1
4re
o

=9x10°Nm?2(C2

m, = 9-1 x 1073 kg
General Instructions :

(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.
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(v)

(vi)

(vii)

55/3

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 three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

Use of calculators is not permitted. However, you may use log tables if
necessary.

You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

o= # guiiT TER HIE Fere o™ (W) forefl amEmet ar PQ o = fevm 7 |
q@ | NG g i o 7a e 99 ar # Sered 9w # R gig g @
2 | 1

P Q

A conducting loop is held below a current carrying wire PQ as shown.
Predict the direction of the induced current in the loop when the current
in the wire is constantly increasing.

P 5 Q
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2.

T H T ThrI-guTEr gigeti A 3R B @ fou, smafaa fafeewor it emgfa v &

ey fiet fawa v, o1 fomor guin o ® | 39 gF1 argen § | fRm atg
<Eell ATgfd Afesh 7 R =i 2 1
4
T gqdB 9iqA
e fawa
(Vo)
0 Yo Vo,
Wol i ghd () —
- y
WOI ////
e
The graph shows variation of stopping potential V|, versus frequency of
incident radiation v for two photosensitive metals A and B. Which of the
two metals has higher threshold frequency and why ?
4
T Metal B Metal A
Stopping
potential
(Vo)
O Yo Vo'
,/’/ ,// Frequency of incident
W,|.” yd radiation (v) —
— ? ////
WO, ////
e
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3. 379 IS % ¢ YNIETal YA STcAehl o 19 91 hl HeheUdT oh1 ITANT Hid
T U TR g A afem S | 1

Using the concept of force between two infinitely long parallel current

carrying conductors, define one ampere of current.

4.  1-25 3IYadATH o IREIN Uerd ¥ 54 Tt IWATadd o I 1-33 IAUadAT %
ST T SR T g | 1 I8 o AR % 9 B SAGgR T AT TTER
w9 H 2 R0 T | 1

A biconcave lens made of a transparent material of refractive index 1-25

is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.

5.  forgd-a W@nd uh-gil & Ht off Fi AR ehred] 2 1

Why do the electric field lines never cross each other ?

6. 5 x 10! Hz 3gfa i a1 forq-gracha Teen & forg v 8 gey wEdt 8 2 1

To which part of the electromagnetic spectrum does a wave of frequency
5 x 1011 Hz belong ?

7. AR B-&F § AT T HYEA TR €9 H B T IR ST 8 ? 1
Why is it found experimentally difficult to detect neutrinos in nuclear
B-decay ?

8.  d.c. dicedl HI GO H a.c. dicedl & IYANT hI TATHbHdT F1 € I 8 2 @
<hI0T a’lli-m | 1
Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

9.  Torell EHT= ufgeht WGy o SATCfRIG B o Yehtol T fol ohitd BT I8 GR15Y
o foreamoe 9T o RO Ye 1 GiFIfed o o fu Ufrer & gfgefiy fem =
fore e SaTIe ST <hl STTETIRAT Bidl B | 2

Considering the case of a parallel plate capacitor being charged, show
how one is required to generalize Ampere’s circuital law to include the
term due to displacement current.
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10. el afa & aRr, &R SHIE-®E &1 &F%d 25 x 107 m? 3 aun
2-7 A UW YT & @ 8, H Ao SAdel shl 3THd STUaT8 =T bl SATehaid
i | 77 T o6 =Te sl o1 B 9 x 1028 m ™3 7 | 2

Estimate the average drift speed of conduction electrons in a copper wire
2

carrying a current of 2:7 A. Assume
-3

of cross-sectional area 2-5 x 10~/ m
the density of conduction electrons to be 9 x 1028 m

11. Trelt ga fSaeht faga-aes 9 (emf) ‘B’ a1 T=aies Iy o &, fopeft =1
yfeigs ‘R’ R @ g=ifora fopam o 8 | ot &t efila afeear V2 ofi 9 v
% ot foeror i oo & fote orw Efifew | 5| UT% <1 ST ek Ig SIS
6 91 1 fIgq-a18% 9 (emf) TR $Heh T=Neh Ufaig sl FeRer forg TR
Tema <1 Hepat B | 2

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
resistor ‘R’. Plot a graph showing variation of terminal voltage V’ of the
cell versus the current T’. Using the plot, show how the emf of the cell
and its internal resistance can be determined.

12. omfiiar C & el gt ufgent Guie = favya v ae smafsa foran mn | g5
ugeTd 39 g9 eniar o fedt ot murfe, 1 emafsa € R, | wafa feeen
STl 8 | T e H Fied Soil ST Ty H Ushel AU § |iad Sai
YT 1A I | 2

A parallel plate capacitor of capacitance C is charged to a potential V. It
is then connected to another uncharged capacitor having the same
capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

13. U] % TGUHIS HISH i IWAN Hd §Y BIEGISH THIY H FAFL hl Hel Holl
o TT0 =oTeh Scua I | SeTagie <l el ol SRUMCHh B T T 31F 8 2 2

AT

SR % T WS o RG] 1 ITANT FHleh Fordeia hl ndl hefl shi B h
foTu =Iereh ead HINT | 389 TR GR i s & fofe =9/ e shife | 2
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Using Rutherford model of the atom, derive the expression for the total
energy of the electron in hydrogen atom. What is the significance of total

negative energy possessed by the electron ?

OR

Using Bohr’s postulates of the atomic model, derive the expression for
radius of n'! electron orbit. Hence obtain the expression for Bohr’s

radius.

14. (i) TIrahE verd Ud (i) igreshi verd i suftufa § greahia & @
1 HaER ARG Gigeht et | 39 favedsni] «eur il =arean ford TR i
T B 2 2

Show diagrammatically the behaviour of magnetic field lines in the

presence of (i) paramagnetic and (ii) diamagnetic substances. How does

one explain this distinguishing feature ?

15. 9fwer 3@ 6 ggar @ fordt p-n @Y s/ & rd-atn ot & ®9 0 &Rt
F HI =T HIT | 2

Explain, with the help of a circuit diagram, the working of a p-n junction
diode as a half-wave rectifier.

16. el TmfgaTg HOhI0 50 ABC % %ash AB T ST 3TER THATl JhIeT hl
qr fortul STfireTreigq SAMadA hidt & | Shid & fI5H & STad-is fohen 1’ g 2
o foTu 5ot 1-38 3T 152 & | 37 Tohton &1 TSH § 9o ot o 99aTq 1 9
IRfga I | 2

A

45°
61’ a

‘2! S

45°
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17.

18.

19.

55/3

Two monochromatic rays of light are incident normally on the face AB of
an isosceles right-angled prism ABC. The refractive indices of the glass

prism for the two rays ‘1’ and ‘2’ are respectively 1-38 and 1-52. Trace the
path of these rays after entering through the prism.

A
45°
‘1’ ;

‘2’ S

45°
B C

CE fo=ma # n-p-n 2ifse yadds &1 ufiny M@ difew | fra e 4 a7
IRt Jaddsh & &9 § i Hidl 8 2 2

Draw a circuit diagram of n-p-n transistor amplifier in CE configuration.

Under what condition does the transistor act as an amplifier ?

TER gonett § fefaRad @ sl e 2
() SAEE

(i) fomigeteh

Write the functions of the following in communication systems :

1) Receiver

(1)  Demodulator

20 cm WIhH Gl o fohel ITA AF 1 20 cm Tshal BT < fohell Ia gqur &
A1 THGEL | 15 cm 0 W WM T B | i3 fargfepd foare 39 39@ <@ &%
A OE ¥ 40 cm g W W@ AT & | 39 GAI9H g &4 Widfers o fearfa sma
HifSu | yfafers 5991 g9 & e fepor s Eifem | 3
A convex lens of focal length 20 cm is placed coaxially with a convex
mirror of radius of curvature 20 cm. The two are kept 15 cm apart. A
point object is placed 40 cm in front of the convex lens. Find the position

of the image formed by this combination. Draw the ray diagram showing
the image formation.

8

Click this link to buy latest Educart books on Amazon - https://amzn.to/30wEosm


https://amzn.to/3OwEosm

20. g SoigeF FEAGIT 50 kV i dieedl gRI caid SoidgHl 1 ITATT hidl 7 |
TAFHl ¥ Halg ¢-aiet aureed fgifa hifv | o= srenl, I8 ifhess gRes
3G I THE AFA §U, TRl Soiagi &Rl ol faved &mar i ga foret
UH JehTrreh YA e diel JehTeT 1 SUINT AT &, hdl hl STt § 2 3

An electron microscope uses electrons accelerated by a voltage of 50 kV.
Determine the de-Broglie wavelength associated with the electrons.
Taking other factors, such as numerical aperture etc. to be same, how
does the resolving power of an electron microscope compare with that of

an optical microscope which uses yellow light ?

21. ol S INWI & YR R ATcAh!, Ad=Terehi R fagq-afera & s =g
faveTeit @en 1 foafeT | 3

Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

22. TER % ¢ qA & (fqaw) faRew | smm Afgem 6t gfsean i e Hifv |
Torelt e @ i Wivet I8 sy fob fohelt SATeshia atgeh atm W Higas
Tt & eI gy fohd TR 3T Higheta et ume fokan Siat B | 3

Write two basic modes of communication. Explain the process of
amplitude modulation. Draw a schematic sketch showing how amplitude
modulated signal is obtained by superposing a modulating signal over a

sinusoidal carrier wave.

23. Trfafad % 3T T - 3
(a) et §g H UiUEeh o ST HAMSHI hl DI ohl [ TSI I FAT SR
M1 B ?
(b) I A % AR W AHAG: A forg ol AL § TTH L ol TTATHRAT
ERIRA RS I

(c) HIX Ag % AR o fow forg qarel 1 9T foharm ST & >R &1 2

YT
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o # Ti| 3gER R Q &1 g Uicy favemmdt & gm0 orar g | favawmdt =
F Sl R Q B | favemrdl 1V dleedl i A <l STt 8 | S Hdt
Traeh favaumdt dR % e § 8, 99 R & &0 W dieedr & fou 26 goud
T | 3

<

Answer the following :

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips ?

(b)  Why is it generally preferred to obtain the balance point in the

middle of the meter bridge wire ?

(c) Which material is used for the meter bridge wire and why ?

OR

A resistance of R Q draws current from a potentiometer as shown in the
figure. The potentiometer has a total resistance R, Q. 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 the potentiometer.

Ve
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24. TUST $© 9T U AR AT T T hl S 90T ARIER T, STFERAT
TR fopamehetTal § TH= § hH 1 Y& Rt @ off | 98 IqT-aT i faeeg i
e oft et oft | St 4 9 HTAl-fUar @ e i Fedi-ita w1 gIE
feam | sfeex 3 wen w1 e wherwr forn o =g fem o 6 wen sAegm |
difsd 2 |

(a)  3TTeh IFER AT = Fohed Tt w1 Tgfia foram 2
(b) feieTsaREy fohe TR Siaell 1 SH-TIR 1 FHEH it § HgRIdl Hid
8°? 3

For the past some time, Aarti had been observing some erratic body
movement, unsteadiness and lack of coordination in the activities of her
sister Radha, who also used to complain of severe headache occasionally.
Aarti suggested to her parents to get a medical check-up of Radha. The
doctor thoroughly examined Radha and diagnosed that she has a brain

tumour.
(a)  What, according to you, are the values displayed by Aarti ?

(b)  How can radioisotopes help a doctor to diagnose brain tumour ?

25. (a) 1 oas 6 ForEll @ i sHH TS o A Healel IS BRI

THEHH Freehid & H ThanH o o’ ¥ afasta: wid e 9 2 | s

% Tl & &= Ifa fogq-aes 5 (emf) % T =5 geaat HifT |

(b) =TI o HIh STTCYT dTgehl X R AT ol T IUANT Hich 9 T
foeId-ate® 9 (emf) 1 ThE TR THT ST Fehd & ? SATEAT I | 3

(a)  Arod of length [ is moved horizontally with a uniform velocity v’ in
a direction perpendicular to its length through a region in which a
uniform magnetic field is acting vertically downward. Derive the

expression for the emf induced across the ends of the rod.

(b) How does one understand this motional emf by invoking the
Lorentz force acting on the free charge carriers of the conductor ?

Explain.
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26. (a) 3I9YH NG ¢d g, I8 ST b Wad gl AYfad Tl i ford
YR gfera foham ST wehar 7 |

(b) @ UIegEl P, T1 P, %l $H JhR T 11 @ Tob $eh UTRA-3781 Teh-gat
% A B | e I Aygfad Y P, W Smfad @ | feret ot
qleitize P, 1 P, 3R P, % o9 3@ YR Tl T B {6 g
qTNG-3181 P, o qING-3181 @ 60° <l iU ST | P, P, 3 P, & Toid
Tl TR I Tfterar i Hifg | 3

(a)  Show, giving a suitable diagram, how unpolarized light can be
polarised by reflection.

(b) Two polaroids P; and P, are placed with their pass axes
perpendicular to each other. Unpolarised light of intensity I  is
incident on P,. A third polaroid P4 is kept in between P, and P,
such that its pass axis makes an angle of 60° with that of P,.
Determine the intensity of light transmitted through P, P, and
P,.

27.  fopell 9off LCR uftwe W &[S dleedl V = V_ sin ot 359I 6l I 8 | Th
s § 3fa aifd e 3 fofe =emes sgeaa hifse |
fopar srareen o () FTafy uftwe 4 fagq a0 varfza & @ 8 5 oft wit-em &
B, (i) 9 § Afrerdn with-g g & 2 3
A voltage V = V_ sin ot is applied to a series LCR circuit. Derive the
expression for the average power dissipated over a cycle.

Under what condition is (i) no power dissipated even though the current
flows through the circuit, (ii) maximum power dissipated in the
circuit ?

28. (a) I o Tgfeit v ®, g § avie dhifve fo et o o fodm o w
TSI 3R whreft arfat (e fora JepR aTe <t STt € | 39 T bt
<reTg & foTu = ImH hifvT |

(b) & feferd v # fftise i sfess o digaret &1 egu[a 9: 25 8 |
Qi fordiai <t <eTsal o1 STUT F1a HIT | 5

YT
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(a) G&9 H v Hifu for fordt wwanll T @i grr wéea foreft wea
gaett T & sror fordt 9¢ W foerdq Yo fohm yehr e foha S 2 |
39 YR fediues 3fmms oK fediwes ffess i swivii =i & fou wid
e ST |

b)) 2 x 10785 m gt & Teha =7 g0 3R 9 faada 1 s1eE vE %
%QW—W@@W%W@590nm3ﬁT596nmaﬁam€ﬁ
1 IWA feparm 7 | T3t 3R ug & o= hl gl 1.5 m & | 1 Jehtll |
wH foadd et § usw 3fase f foufawi % S guea dftesfod
IR | 5

(a) In Young’s double slit experiment, describe briefly how bright and
dark fringes are obtained on the screen kept in front of a double
slit. Hence obtain the expression for the fringe width.

(b) The ratio of the intensities at minima to the maxima in the
Young’s double slit experiment is 9 : 25. Find the ratio of the
widths of the two slits.

OR

(a)  Describe briefly how a diffraction pattern is obtained on a screen
due to a single narrow slit illuminated by a monochromatic source
of light. Hence obtain the conditions for the angular width of
secondary maxima and secondary minima.

(b)  Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 10~ 6 m. The distance between the slit and the screen
is 1:5 m. Calculate the separation between the positions of first
maxima of the diffraction pattern obtained in the two cases.

29. (a) grEh &F H fREl AR HU1 6l qiEhAT AR % fu ek Yoo
Hifore it 7z gulse 6 o7 i &0 % 9 steman 3wl St | i

BN
(b) ETEFAGH T FEEAT JIRE@ WIET | FEh! T=AT HT EIH (I
foraror 2 g samen HifT fop AT ol i @itd i o g seeh

39T forg SR fomam ST 2 | 5
areran
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(a) T PUSA! TeoHMHIt 1 AMHIhd ARG WiEW | $Hh fagra iR
SR T H&Y H Ui HIfoT |

(b) TAfafea & s &t .
(i)  TeodHIet HI STl o o= TH Al o SOHBR IS i TG
T} YIS B ?
(i)  Toret fieamniieX 1 g/ gailear § gig e &1 acdd I8 8l 8
foh 3G diecar gufear § o sifarda: iy & swh | o o
FU SRAT HIWT | 5

(a) Deduce an expression for the frequency of revolution of a charged
particle in a magnetic field and show that it is independent of
velocity or energy of the particle.

(b) Draw a schematic sketch of a cyclotron. Explain, giving the
essential details of its construction, how it is used to accelerate the
charged particles.

OR
(a) Draw a labelled diagram of a moving coil galvanometer. Describe

briefly its principle and working.

(b)  Answer the following :

(1) Why is it necessary to introduce a cylindrical soft iron core
inside the coil of a galvanometer ?

(i1)) Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity. Explain, giving
reason.

30. IS UT% I3 ohl THIhd 3G Wifw | I8 e+ & fou {6, form yer fomedt
¥ Ml & fiax fopelt Mmafima B Mol 1 W@ 98 Ml W faeme aen &
AT ! TAFFANT TohaT ST HehdT B, 39 IHT 1 i) fagra fafge | 30
T & IYANT BT IZW hifoTe qm sHeh! HAmd ot fafau | 5

atoram
(a) Tt TohomE fga-am E o sufeaf i foya et poaret e foya

T B i AT TA-IATEY o I STk Fcad hig |
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(b) To= T T HER g W Toheg! MaAl S; @A S, W fo=ar Hifsre A
T SHAY: 2Q AT 4Q W TReg & | () 398 oA a1l Tergge ered
U TG T | (i) AfG S o Hiadt T T 1Y o TIH W WALARh
‘¢, o1 Whis T1eIH W f SMU, @1 Mt S & oA atel Torq werem #

T R BT ? SATIYTh SoTeh Sqcud hiforg | 5
4Q
Sy
Sy

Draw a labelled diagram of Van de Graaff generator. State its working
principle to show how by introducing a small charged sphere into a larger
sphere, a large amount of charge can be transferred to the outer sphere.
State the use of this machine and also point out its limitations.

OR
(a)  Deduce the expression for the torque acting on a dipole of dipole
_)
moment E) in the presence of a uniform electric field E .

(b)  Consider two hollow concentric spheres, S; and Sy, enclosing
charges 2Q and 4Q respectively as shown in the figure. (i) Find out
the ratio of the electric flux through them. (ii) How will the electric
flux through the sphere S; change if a medium of dielectric
constant ‘e’ is introduced in the space inside S in place of air ?
Deduce the necessary expression.

4Q

Sq
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