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c=3x108m/s
h=6.63 x 10734 Js
e=16x10"1°C

By =47 x 107 TmA™!
g, =8.854x 10712 C2 N1 m=

1
—=9x 10 Nm2C?2
47‘[80

T I §89HH (m) = 9.1 x 103! kg
¢ o1 GIHH = 1.675 x 10727 kg
e &1 §e99H = 1.673 x 1027 kg
JTERTIEI §&AT = 6.023 x 1023 9 7 Hie
SiegsriH f3=rdmeh = 1.38 x 10723 JK-!

General Instructions :

)
(i)
(ifi)

(iv)

v)

55/1/3

All questions are compulsory. There are 27 questions. in all.
This question paper has four sections : Section A, Section' B, Section C and Section D.

Section A contains five questions of one ‘mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three marks
each, and Section D contains three questions-of five marks each.

There is no overall choice. However, an.internal choice(s) has been provided in two
questions of one mark, questions of two marks, four questions of three marks
and three questions \JJive marks-weightage. You have to attempt only one of the

choices in such g ons

You may use ﬂ&éﬂowing values of physical constants wherever necessary :
c=3x10%

h=6.63 34 Js

e=1.6x10"1°C

By =47 x 107TmA™!

gy =8.854x 10712 C2 N1 m

1
—=9x 10 Nm2C?2
47‘[80

Mass of electron (m,) = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10-23 JK~!
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SECTION - A

0 Jrggfara wrehTet 3R Waehd: gfera w6 off= faved Hifsr | 1

Distinguish between unpolarized and linearly polarized light.

2 e P e 35w # el s S ke ferf | 1
feregagrarehia fafertor o wicia famon & ve “dierar shi ity fafaw |
Define the term “threshold frequency”, in the context of photoelectric emission.

OR

Define the term “Intensity” in photon picture of electromagnetic radiation.

3. oy A el e araTe A o ST S e 2 7 :

How is the drift velocity in a conductor affected with the rise in temperature ?

4. IO ! W qOT g H, e {6 STl uieR i 30 MHz 8 % W Sfdaia @i
fopa ST @ 7 N 1
S\\
AN
gwwﬁw@aqﬁmmmmﬁﬁim%?

In sky wave m(@ of propagation, why is the frequency range of transmitting signals
restricted to less than 30 MHz ?

OR

On what factors does the range of coverage in ground wave propagation depend ?

5w B B g v e i S e A g ST - el TR e
ufgert o fFrepe @ 2 | 1

Draw the pattern of electric field lines when a point charge +q is kept near an
uncharged conducting plate.

EsE
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SECTION - B

6. (a) SohT™I oI WWTE H (i) Gael I 3R (i) FRIeh fova <At wfeamsn i |

(b) IR v SR Ao [, 3L (I, < L)  Toreht farforrer <6 fore srepmen fergga o 31k
e fava o ot e i | 2

(a) Define the terms, (i) threshold frequency and (ii) stopping potential in
photoelectric effect.

(b) Plot a graph of photocurrent versus anode potential for a radiation of frequency v

and intensities I, and I, (I, <L,).

7. TRdl TV e 8 U et 1 fopelt Tiverd gt & stftres gt xS ol =&t fopam
THhAT 2 7 Yo UEHT I HATHITE T o =l o STAH JhH o 1€ oo [TRAU | 2
Why a signal transmitted from a TV tower cannot be. received beyond a certain

distance ? Write the expression for the optimum separation between the receiving and

the transmitting antenna.

$

,‘ O

o wwmwm@mam|wwﬁwmﬁmm

i SoorE HIRTT RRAR fereg SEeebT e % o W & weife | 2
$

YAl

BTSSIS LAV =l YT 3R STaeT § Soiereia o1 el STadehlel Tiehiord ShifaTT |

State Bohr’s quantization condition of angular momentum. Calculate the shortest
wavelength of the Bracket series and state to which part of the electromagnetic

spectrum does it belong.
OR

Calculate the orbital period of the electron in the first excited state of hydrogen atom.

E4E
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§9. forgagreeh fafertor &1 a1 fagra weeren foega wvma <t e @i T8 G ? 39
U 1 GUTEH Bl (o= gRT fohd TehR g1 2 2

Why is wave theory of electromagnetic radiation not able to explain photo electric

effect ? How does photon picture resolve this problem ?

10. < Seall o ITHAIS (P, V) 3T (P,, V) & | M 37 sl (i) Hoft Tiom, (if) Ted o
i et o v 3 Rl & g R T 2, 1 P, i b, % w1 8 3 T w8 B
Tl Wi &R T ST | 2

Two bulbs are rated (P,, V) and (P,, V). If they are connected (i) in series and (ii) in

parallel across a supply V, find the power dissipated in the two combinations in terms
of P, and P,.

11, TEge T 6 fodi 3 g 3afsra stawen o ahell # aiGhav hid Soieg 8 993
2 STt aee o AT % foTu sisteh e <hIferT | 5

Obtain the expression for the@io of the de-Broglie wavelengths associated with the
electron orbiting in the s&@ andthird excited states of hydrogen atom.

&
| N
12, I3 TSI U1, IEAIT & B S 36 ARG 60T <hl TTfer <6l w1 & 30° 1 o1 sTan
| 8, ! uferfa §afaAT8 | 39 & <hi Sufefd # 56 T 1 W& 9 STRRET e 3R
STEAT hITT foh & 01 36 9 T 1 TTI hAT & | 2
A charged particle q is moving in the presence of a magnetic field B which is inclined
to an angle 30° with the direction of the motion of the particle. Draw the trajectory

followed by the particle in the presence of the field and explain how the particle
describes this path.

EsE
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SECTION - C
13. (a) < i for foreht e A1ies g o-hoti ol TeTwIE Jehivi 39 1Rtk o amgs
% IR H ToRE TR =T YEH L TehaT & |
(b) g ST fh 1M 1 Tca geaH™ T A W R 7 tar 2 | 3
(a) Explain briefly how Rutherford scattering of a-particle by a target nucleus can
provide information on the size of the nucleus.

(b)  Show that density of nucleus is independent of its mass number A.

14, HIEFARRH % HRGR RigH fafau | =awen 3@ 61 e/ 3 s wrifat i
T HIFT, | ATgaRdIgi ST o foTQ oo wTH HIfT | 3

State the underlying principle of a cyclotron. Explain its working with the help of a

schematic diagram. Obtain the expression for cyclotron frequency.

15, mm%amm@QAzmﬁwﬁmﬁwlaﬁmwrga@;@g@
@ﬁ@mf@m@@%laﬁmﬁaﬁwmmw3ma1.51emw%a—@
@%,Eﬁavﬁ@%mar%wm,alﬁIAZ%WWﬁEWSESﬁ?WA3WW
e o 3a8 ated forga o w v a8 2 3

Two infinitely long straight wires A and A, carrying currents I and 21 flowing in the
same directions are kept ‘d’ distance apart. Where should a third straight wire A,
carrying current 1.5 I be placed between A, and A, so that it experiences no net force
due to A; and A, ? Does the net force acting on A, depend on the current flowing

through it ?

[=]5 ]
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16. (a)

(b)

(2)
(b)

foreft ferega Tggga < hror Tmfavya st w1 smfea Hife |

faga sl § % fopeht fgga < T soes oar fgweten & fopeft formg W forega & 6
Q=i Sgea= Shifre | 3

Draw the equipotential surfaces due to an electric dipole.

Derive an expression for the electric field due to a dipole of dipole moment p at

a point on its perpendicular bisector.

17, o B i e % feg e e 40 © 3 20 © % e @ e

T IR foTd hHITTT : 3
80V 200
A _:I+ A B
40 Q
DI—™WwWA C
E +II_ AV F
40V 10 Q
I

foret Hiet Tq | 3t Floma 2l 2 2 39 fohe TepR wanga b St 2 7 fonet ez &g A
T ST § A R= 5 Q 3 S wfate 8 | 9 yfeiy S sl wue gfiy g sie (qree
qe) o T Sraig, 1 0 S fomg 1.5 1, T ORI ST 8, Ja( [, TR Jaom oes
2 | S o1 W qiehfeqd Hifeg |
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

N 20 0
A :l AN B
40 Q
DpF——wvwWw C
E +I — wa F
40V 10
OR

What is end error in a metre bridge ? How is it overcome ? The resistances in the two

arms of the metre bridge are R =5 Q and S respectively.

When the resistance S is shunted with an equal resistance, the new balance length

found to be 1.5/}, where /| is the initial balancing length. Calculate the value of S.

S
: R |~\Nw—|
® | Le [ & | [&
Ale p Oy B Q olc
J—/ cme >I< (100 - 7;) cm —— "
1 { )
R \}K

18. (a) n-p-nﬁﬁi@%?ﬁ?@@%%ﬁﬁﬂlﬁﬁqﬁaﬂﬁm |

(b) C-E fa=m & n-p-n 2ifex & fafa srfremetfore w1 31em o & foro ufy
T iU | SHReT Shifoy fom fia srfiyemefores fore Tepr ured feman ST 2 | 3

AT
ot a1 fepert b1 uftaer i@ Wit sueht srifafy 6t smen Fifse | gae fasf sk
_ Tt auTed w1 oft sTeifga Hifse |
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(a) Describe briefly the functions of the three segments of n-p-n transistor.

(b) Draw the circuit arrangement for studying the output characteristics of n-p-n
transistor in CE configuration. Explain how the output characteristics is
obtained.

OR

Draw the circuit diagram of a full wave rectifier and explain its working. Also, give

the input and output waveforms.

19. g qUmH’ st TR TRIT | BT=H qUT TagT=t o T o1 ST htch TRrEaH o
| T T SHIFTT | 3

AT

foreht Tream o “SAuadTR <hl aitareT foiRau | su fafa 4 sadais & ©a & =g &
HeATUd I ST i3 FHae qUITY 99 g1 § foed 71eaq § 9= s @i 2 |

Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection.
OR

Define the term, “refractive index” of a medium. Verify Snell’s law of refraction when

a plane wavefront is propag@from a denser to a rarer medium.

§>

120 (@) mﬁxh@&mﬁmaﬁmﬁg@aﬁawa;mmaﬁxw%
Teh €I I Ieci@ ehiSY, | ITeh! 3T 7 ferfeg |

(b) Tog ST Hi Aemm foega & &1 7Hd S T9@ IR ARHE Ihid & &
3G H1 o & T ¢ | 3
(a) Identify the part of the electromagnetic spectrum used in (i) radar and (ii) eye

surgery. Write their frequency range.

(b) Prove that the average energy density of the oscillating electric field is equal to

that of the oscillating magnetic field.
: EIFEl
55/1/3 9 ! [P.T.O.
e

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

21, Toepe Tomg wwmieH feta T forell et grelie (qiaRieh) T AMTshd TRE BT |

fopeft Aeremen § W@ gEq STad! qlesieh % figwEs H BieE gl 15 m 3R BT A
Hhd g 1.0 cm 2 | A 39 geuih I TN THHT HI @ W fore R S B, @
T g & =guT o Jidfers 1 T8 F1d ShIfSTT | T=5HT 1 I 3.48 x 106 m 31
AT <l a1 T 1 3.8 x 108 m % | 3

Draw a labelled ray diagram of an astronomical telescope in the near point adjustment

position.

A giant refracting telescope at an observatory has an objective lens of focal length
15 m and an eyepiece of focal length 1.0 cm. If this telescope is used-to view the
Moon, find the diameter of the image of the Moon formed by the objective lens. The

diameter of the Moon is 3.48 x 10° m, and the radius of lunar orbit is.3.8 x 108 m

22. (a) 3 fopet STy wIgfeTa au < 3frehan TR ffam 1=l @ A 3T B g F&fua
: R T R, A A, B % WG i HTger grehish % 610 sioe e |

(b) 2MHza1§%3ﬁT1§\\%®|@TaﬁmaﬁﬁwﬁmaﬁTaﬂn@qw%W
20kHzmﬁr3ﬁ§%Vﬁ@aﬁw%Wmmeﬂmw%|
Fﬁﬁ@&%ﬁﬁ:‘%ﬂﬁﬁm | AT HIGE — Fehieh Th © hH 941 T@T STl

g7 3

(a) If A and B represent the maximum and minimum amplitudes of an amplitude

modulated wave, write the expression for the modulation index in terms of A & B.

(b) A message signal of frequency 20 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 2 MHz and peak voltage of 15 V. Calculate the

modulation index. Why the modulation index is generally kept less than one ?

[=]5 ]
55/1/3 10 ;
£

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

23

24

- 55/1/3

(a) TrSehcd o foTQ TIRH o1 oM foifau | 35 Tewd shi = hifu |
(b) Tl B grae 1 grarchia & [@eTi & IR Fgwgul o ffe | 3

YAl

T 1 Th-Teh 38 <0 g IFTreh, Tfagraehia 3R oiig qrehia geret o s
o fersrerreeTdt foreg forfia |

(a) State Gauss’s law for magnetism. Explain its significance.

(b) Write the four important properties of the magnetic field lines due to a bar

magnet.
OR

Write three points of differences between para-, dia- and ferro- magnetic materials,

giving one example for each.

(a) @ BRIEETE D,, DZ\\@Q@aﬁamaﬁ%aﬁ%W%U@—mm:
2.5ev,2evﬁ§§$’§vﬁ|3ﬂﬁ©aﬁqmqﬁzﬁmﬁ—s’600nma@ﬁ%ﬁ%mw
Wﬁ@%m?

(b) AREAT HIFTUh BIRISRTES! T Y=o Ug=Te¥Teh S T F1 eI 8 | 3

(a) Three photo diodes D, D, and D, are made of semiconductors having band gaps

of 2.5 eV, 2 eV and 3 eV respectively. Which of them will not be able to detect

light of wavelength 600 nm ?

(b)  Why photodiodes are required to operate in reverse bias ? Explain.

EEE
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SECTION -D

25. (a) U 90 A e Topell Tmm= ufgent wenfr it ufgeriant & s smas wum=aiE
61 ufspan 1 waw § quia Kifsrg | foreh Genfar # d@faa st & fore siee sga=

I |
(b) Tt TR dfgent Tumie =1 fawerR v d efia fen T 2 | 38 wia §
foranfor ot Tam anitar & et o= smmafsa Gunfer < a1y gt femar |
TH TS § G Sl 3R 3T T Tehel GUTIE § G el ST STIATG IHEhIeTd

e | 5
AT
(a) Tt Sem fayga 1 foyea Yan & foeht fomg w0 forga &9 o =i =gt
IS |

(b) < T fareg, Tk q, STV Y F UH g ¥ 2m o W W | T g 3
g &1 =18 o e Q3 e Hi fie aTelt W W 38 YR Wi & 5
forehTa et © e 7 | 31may Q i et 31 farg sma hif |

(a) Describe briefly the r%@s of transferring the charge between the two plates of
a parallel plat eé§%ﬁtor when connected to a battery. Derive an expression for

the energy StO\ a capacitor.

(b) A paralle @te capacitor 'is charged by a battery to a potential difference V.
It is disconnected from battery and then connected to another uncharged
capacitor of'the same capacitance. Calculate the ratio of the energy stored in the

combination-to the initial energy on the single capacitor.
OR

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

(b) Two identical point charges, q each, are kept 2m apart in air. A third point charge
Q of unknown magnitude and sign is placed on the line joining the charges such

: that the system remains in equilibrium. Find the position and nature of Q.
[EH[E
55/1/3 12 $
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26, (a) el S 36 R ac H 3 fdt & defE R i LOR R A sRwEen %
fou =Ieh fefgw qm ac &1d 6t 3T o a1y whaanan o fo=ron 1 g W g
T it |

(b) LCR ufter & 31A1e 6t ferfa & S 37t wenfer & fodi W aeednsti & st fohamn
FHeATL BT 8 ?

(c) Teret 3T 1 200 V dc dieedl 8§ HAMTG T T 1A 91 JaTied Bl 2 | 5o gat
T W1 50 Hz 3T % 200 V 3 ac 8Id & TG foham ST 2, @ shaet 0.5A €
& yafed gt 7 | S HIRT TR qE TRt § O e 1 ] | e S WS
ot gfepfera shIfTT | 5

JYAT

(a) W@@WWWWWW%W@W%Wﬁ
uftafda s & foru foman Siram 2 3R 35eht SR firgia fofan | 39 gfe o gF
TS 187 o =R Hidl Tl |

(b) oIS BT IR Foreeht faega wifer <t | 220 V I1200 kW 2, 440 V T 31fe Ica
T ATt Toregld T97 | 20 km G2 | Wrferd S0 b, foTQ SUART 31 ST STt &l ari ol
AT 1 gfee 0.5 Q gl fepernfier 8 1378 et fogd @9 & 4000-220 ST0=mh
mﬁquiﬁgamﬁamm% | ST % &9 § A
(a) In a series @& circuit connected across an ac source of variable frequency,

obtain th&(pression for its impedance and draw a plot showing its variation

with frequency of theac source.

(b) What is the phase difference between the voltages across inductor and the

capacitor at resonance in the LCR circuit ?

(c)  When an inductor is connected to a 200 V dc voltage, a current of 1A flows
through it. When the same inductor is connected to a 200 V, 50 Hz ac source,
only 0.5 A current flows. Explain, why ? Also, calculate the self inductance of

the inductor.

OR
; [=]4%[=]
55/1/3 13 ! P.T.O.
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(a) Draw the diagram of a device which is used to decrease high ac voltage into a
low ac voltage and state its working principle. Write four sources of energy loss

in this device.

(b) A small town with a demand of 1200 kW of electric power at 220 V is situated
20 km away from an electric plant generating power at 440 V. The resistance of
the two wire line carrying power is 0.5 Q per km. The town gets the power from
the line through a 4000-220 V step-down transformer at a sub-station in the

town. Estimate the line power loss in the form of heat.

27, (a) wAfaeRor 3R faada afteematt & = faved s aret foredl o1 fafsre Semon w1 aviq
il | = % ffardt v & safaentor 3e St e 3 foe sieeh s hifsm |

(b) Thet Trlt W % Hwor fereda o T3 1 gRep 3 mm ® 1@fE 39 3t W 620 nm
TUTCE T hIS Thavll JehTeT STRITE STTIA HIAT'g, Gl I T Teh TR Y2 Hife
fafere 3t qdfta ife 3fas & e g afehfora Hife | 08 3 ford & s
T 15m7 | 5

s
N
(a) mqﬁ@ﬁﬁﬁ@mmﬁwﬁmwﬁmmm%?mm%
e ST S5 it 6 35 e s o
Q
(b) aﬁ@ﬁz%naqgwﬂo(:m;—mcmaﬁtﬂocmqﬁwaﬁ%?ﬁ-—rﬁaw&w
Safed U MU R | 58 TS g o+ ifam gfafers shi feufy sma Hifsie |

+10cm —10 cm +30 cm

O AL
4—30ch_ A

5 10
cm cm _’l
| E4E
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(a)

(b)

(a)

(b)

- 55/1/3
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Describe any two characteristic features which distinguish between interference
and diffraction phenomena. Derive the expression for the intensity at a point of

the interference pattern in Young’s double slit experiment.

In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm.
If monochromatic light of wavelength 620 nm is incident normally on the slit,
calculate the separation between the first order minima and the 3 order maxima

on one side of the screen. The distance between the slit and the screen is 1.5 m.
OR

Under what conditions is the phenomenon of total internal reflection of light
observed ? Obtain the relation between the critical angle of incidence and the

refractive index of the medium.

Three lenses of focal lengths +10 cm, —10 cm and +30 cm are arranged coaxially
as in the figure given below. Find the position of the final.image formed by the

combination.

+10cm —10 cm +30 cm

’ N LON

15 E%
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