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e Please check that this question paper contains 15 printed pages.
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e Please check that this question paper contains 27 questions.
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c=3x 103 m/s

h=6.63 x107347Js

e=1.6x101C

By =47 x 107 TmA™!

£,=8.854 x 10712 C2 N m2

1
——=9x10°Nm2C?2
4n80

T <1 S&WH (m,) = 9.1 x 10731 kg
¢ o1 GIHH = 1.675 x 1027 kg
IEH 1 &M = 1.673 x 1027 kg
TG ST = 6.023 x 1023 fa 79 Aie
SiceeHH b = 1.38 x 10723 JK-!

General Instructions :

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, two questions of two marks, four questions of three marks
and three questions of five 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=3x108m/s

h=6.63x 10734Js

e=1.6x10"1C

By =47 x 107 TmA™!

£,=8.854 x 10712 C2 N m2

1
——=9x10°Nm2C?
4n80

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

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Qg — A
: SECTION - A
1 o AT aTer Wi 3 Frebe fRra et farg st - Q % e 8 F At wr etz | 1

Draw the pattern of electric field lines, when a point charge — Q is kept near an
uncharged conducting plate.

2. Ffe Tonell =Teteh st oIS S 3Heh AT9 ol TR @ gU 38eh Rl T STy feorwer=e
i o1 Gl T oKL e STTY, it getergii ohl iasfierar ferd sehr aftafda gnft 2 1

How does the mobility of electrons in a conductor change, if the potential difference
applied across the conductor is doubled, keeping the length and temperature of the

conductor constant ?

3. Wehrl foreld 3cHS o oW H “CEelt STgRa” sl T feTfeT | 1
AYAT
ferpagraehia fafertor o wicia famon & vg “disrar i ftary fafaw |
Define the term “threshold frequency”, in the context of photoelectric emission.

OR

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

4. AU IV 30° % fohet TeT HTETT § YehTST hl AT T3 ? 1

What is the speed of light in a denser medium of polarising angle 30° ?

5. Hee <) i i faen #, e Ree % ey afEr B 30 MHz @ 3 W Sl =i

R STt 2 7 1
Frea

ot T B T A R B A S s

In sky wave mode 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 ?
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Queg — o
SECTION - B
6 I Sedl o STIHA (P, V) 3R (P,, V) 2 | IG 37 S o (i) A9 TS, (i) TIRe HasH
1 fereft Tl V o R & s=nfa fopa o 2, @ P, 3R P, o UGl § 39 g1 Ste] § 8
ST Sl & T ShIoTy, | 2

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

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

7. 1.5 YA o 38 GHTEIA @ shl gghal B3 31a shifore ekt erdr 1.4 3m9ad-ies
M H W@ IR/ -5D B | 2

AT

i o Th THETE 50 1 91 H TTHIH 1.6 B | 4/2/5 3TUTd1h % fehdl miesm & W@
ST T 39 5w o1 = foe=e aiesfera it |

Calculate the radius of curvature of an equi-concave lens of refractive index 1.5, when

it is kept in a medium of refractive index 1.4, to have a power of —5D ?
OR

§ An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of

minimum deviation of the prism, when kept in a medium of refractive index 4 \/E/ 5.

8.  THM Tfasl ol & fordl Tewt o1 3R fordlt Wield =l g9eht nifa <Y fewm & stfdrerrsed

1 foret grareh & B 8§ ST~ & o e St 2 | 39k g1 =it e et weit <l
Frenati w1 3ruTa itehford hifT | 2

An o-particle and a proton of the same kinetic energy are in turn allowed to pass

through a magnetic field §, acting normal to the direction of motion of the particles.
Calculate the ratio of radii of the circular paths described by them.

55/1/1 4 EEE
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o, el wa i s R | 3 A9 ) e e e A
 3ivIconE Hifv R TE R grchi Sieen ¥ R wm @ wEka E | 2

T
BISGISI TATY Sh1 S IIfSTA ST H SIaRgi ohl Hafld STTadehiel TILeh{erd shiiog |

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.

10. foreft TV 2ot & Uit fiaar w1 forelt ffeaa gt & siferes gt W s /i @1 fopam <m0
ThAT 8 7 Yo UEHT I SATHITE THAT o &l o STAH Y oh 7T oo fTRaU | 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.

11.  fagagmhr faferor o1 qtr fagra s foaga yama S s men =0 7€ # a6 7 39
U 1 GHTLH Bl (=07 gRT fohd TohR g1 ? 2

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

effect ? How does photon picture resolve this problem ?

12. oM m % Fret 3mafda o @ gag ¢ srelt aireed (1) 3R 1AV F S fommor i
a9 % e o ifere, a8f v a8 faverr & foem spor <61 it foman mn 2 | 95 o &6
U <h TSI o IRATOT o fowr H fohdl TopR i shia g ? 2

Plot a graph showing variation of de Broglie wavelength () associated with a charged

particle of mass m, versus 1/\/\_/ , where V is the potential difference through which
the particle is accelerated. How does this graph give us the information regarding the

magnitude of the charge of the particle ?

55/1/1 5 %E [P.T.O.
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: SECTION - C

113, (a) Toreft uohEmT gt & % degEl 2-3181 H THfawe g8 Wit |

(b) Torelt SRE-Toyga 1 & @ & Ifew foret forg  faegd favia o fog = T
SFcq~ I | 3

(a) Draw the equipotential surfaces corresponding to a uniform electric field in the
z-direction.

(b) Derive an expression for the electric potential at any point along the axial line of
an electric dipole.

14. T o w61 ST shtes i feu e gfmer # 40 Q 317 20 Q & Ufckieeh! & Janfaa

T IR IeTd <hITT - 3
N 20 O
A :l AN B
40 Q
DF——wvwwwy C
E +II_ ANV F
40V 100
CRC)|

fopeft oot Tg o 1= Ffe I Bl B 7 39 Tohe eh qngg e Sitan B 7 fopeft Hiex aig
Tl YT § REW: R = 5 Q 3R S Uty 8§ | o wfemiyr S =l w|m gfaliy gr sie (arwd
qe) T TG ST &, 1 A1 S foreg 1.5 7, TR ST 8, & [, AR Gdor g
2 | 'S %1 U uftehferd I |

RAREH v
o | ) (] o | Ce
P
Al /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| g N
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

1+ 20 Q
A :l A, B
40 Q
: DF——mmwWwwv C
E +II_ 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 |~\N\/v—|
o | Le () o | e
Ale p /B Q olc
J——/ cm >I< (100 - 7;) cm ——— "
1 { )
= N

15, (a) TSR 3R A7 YoIal B ITAN B ATe! TorIagrarehia T o Icq—T hid 3R g
Teh HId 1 Ioei@ hITT | STeht 3Tl v ferfa |

(b) Toag ST 6 oM forga & &1 3Ea ot T 3R SAEaH T & F 5
3T Sl T o T 2 | 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.
55/1/1 7 %E [P.T.O.
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16, Ye qumr <yt fafgu | gt qin g & a6 SuE e quedH & fem

Tore) wTe &% <SuedATeR’ <1 aitamT fafaw | 3u fufa | staadars & ©a & g =
HoaTud HIfT 519 15 THad aUTy o q1eq 9 foted 7rem 4 e R @ R |

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

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

a plane wavefront is propagating from a denser to a rarer medium.

17. (a) ST YTehed oh! TRATHT 3R EeRT SI W fARET |
(b) 3@ ¥ S AR FerE =1 TS h €Y =Tereh, ey TRl 9w 1, S&fed &
T 8, 9 g x T ST a 1 i3 I (TH) T g, MEH 91T L, TaTied &l @ ¢ |
39 o T T A STet IROTTHT §161 o foTT Sisteh ea— hifr | 3

a

I\Il ¥

e— ¥ —

\12
a

a

(a) Define mutual inductance and write its S.I. unit.

(b) A square loop of side ‘a’ carrying a current I, is kept at distance x from an

infinitely long straight wire carrying a current I, as shown in the figure. Obtain

the expression for the resultant force acting on the loop.

a

I\Il ¥

e— ¥ —>

\12
a
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8. (@) Toreh et e i o e T e e Tt et e 3 e

T HIT |

(b) et el FHugett i fopet SHIT Frahi & § W W 3T Fraehid & o g
<l ST HITT | 3

(a) Derive the expression for the torque acting on a current carrying loop placed in a
magnetic field.

(b) Explain the significance of a radial magnetic field when a current carrying coil is
kept in it.

19, e formg wmmeiom fRurfe & foreht wiefta quefiv (quasteh) o1 raifepr st Wi |

forelt JerTTenT © @ gEq STIa! GLaRieh o STIUGRIH hl BIH g 15 m 3R At 6
BIHH G 1.0 cm B | A 39 GG 1 ITAN THHT HI o@H o g fepar Sran &, @
TTUGReh G S F5HT o Nl T T8 1 HIY | F5HT 1 STE 3.48 x 10° m 3R
T I HET H FAT3.8 x 108 m 3 | 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.

120, (a) greehed o ToTC TS o1 R TR | gEeh wew ohl ST Shif e |
(b) Tl B grareh 1 Frarchia & [@1eTi & IR Fewgul o ffa | 3
Jean

T T Teh-Th IaTe ¢d U ATTEH A, Tiagrashi 3R g Fraeh ™ qereli & o
A faveert fomg TRa |

(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.

55/1/1 9 %E [P.T.O.
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21, Toreht Ueafaes T % camn i g fofae | foet fou o deefaea e &
: forerest <t <X 3T B % 20 9 3R 30 TS o U HH: 10000 Terere gl v 3R
5,000 fererest afe Thve B | t = 0 W ATHyeR] 6t SRR T aur 14Ty aiefaa Fife | 3

Define the term ‘decay constant’ of a radioactive sample. The rate of disintegration of
a given radioactive nucleus is 10000 disintegrations/s and 5,000 disintegrations/s after
20 hr. and 30 hr. respectively from start. Calculate the half life and initial number of

nuclei att = 0.

22. (a) H WRIEERE D, D, 3R D, U Fe=TH & 4 & b SU8-IF=IA FHA:
2.5¢eV,2¢eV 3R 3 eV & | TH € I A BIISRTS 600 nm TIGE o T 1
TE e TR ?
(b) ARG T S BIRISRTST T Y=o Ug=TC¥Teh Sod | T F1 JE9TS 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.

123, (@) nepon 2R i e 5 e o i & v B |

() C-E frrdl 8 npen zifveet 3 Rote sirerafes 1 s 50 % g vy
e Wit | e Shifsre fos frta stfiremnefores ford g uTea foman ST 8 1 3

ol i fesentd a1 e i i g enifalis <) s i | 56 B 30

e e ) 9t s BTG |

(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.

55/1/1 10 OO
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24 (@) Pl s gfer i 3 s o e ST A 97 B g i

R 2, 4 A, B 3 21§ Hger qesih B ot s R |

(b) 2 MHz & 3R 15 V Riex aicear i el amgsh a1 H1 Ager i o fog
20 kHz 31mgfa 3R 10 V e dieear @ foret wew famer o1 3w foren o 2 |
HIGTH Fhieh THEhioTd ShiTT | HTHTIG: I — HThish Th H HH 1 T ATl
37 3

(@) 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 ?

gug -

SECTION -D

25. (a) NEdl M o el ac |1d < BRI & Fa fopet 2ot LCR wfaer 6t wiaeme <
fote =iote fafaw qen ac a1 gt o wr femer & fo=won &1 gl & forg
T ST |
(b) LCR ufter & 31A1e 6t ferfar & S 37t wenfer o fodi W aeednsti & st foramt
HAR BT B ?

(c) Teret 3t 1 200 V dc dieedt @ TG T T 1A 9 JaTied Bl & | 5o gat
T 1 50 Hz 3T o 200 V % ac H1d § TS fRAT ST &, a1 shae 0.5A 91T
€ yaTfaa Bt 2 | e AT gat Rt B G % i 2 | SNk b1 T
T 9fehfeTd shIfTT | 5
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(a) Torelt Ut o o1 s Wifau freept 3w 3= ac dieear i f ac dieear o
uftafdd & & for fopem Smar 2 3t seeht sriswr faga fafay | 33 gf o 2
TSt SHol1- & o =R | ferfa |

(b) IS BieT I Toreht fergga wifers <61 |1TT 220 V 9 1200 kW 8, 440 V R Wi 3=
U ATt Torgd T & 20 km R | Wi Ferwor & fo Iwaiv o6 S aeft & A
AT 1 Iferie 0.5 Q ufd foherfiex 3 | @18 wrex foega @9 & 4000-220 To=mdt
TR H Bl Jufesieier W foga wifda I aar & | &A1 % §9 ° @R
Tferd - & T ST HIT |

(a) In a series LCR circuit connected across an ac source of variable frequency,
obtain the expression for its impedance and draw a plot showing its variation

with frequency of the ac 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

(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 Q2 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.

55/1/1 12
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fz6. () R i e e 5 e e we A el ) s el 1 A
' T |3 3 TR e 3 st St 1 far 3 for s S SR |

(b) Uehed T3t AT o T forady ¥ T3 &1 R 3 mm B | Ife 38 3t W 620 nm
TUTCE T hIS THav(l JehTeT ST STTIA LT 8, a1 Te T Teh TR T2 Hife

fafere ok gofta =hife 3fam & 9 gus ufefer Hif | o ok firdt & o= 6

W 15mB | 5

AT

(a) T afcfeurfoat o qof smafte arad <t aftareat 1 deqor femerm wmar @ 7 @Tesm <6
SIS 3T AT o Shifcieh Shivl & S TEE JT <hIToT |

(b) aﬁ@ﬁ-@ﬁqaﬁwﬂo cm; —10 cm 3R +30 cm@ﬂ»‘&[@%?ﬁ?ﬁ'&lw%
Syaferd foru T 7 | 30 TS gt o 3ifaw gfdfsrs 6 feafa sma Hifse |

+10cm —10 cm +30 cm

L T
==

e em

(a) 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.

(b) 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

55/1/1 13 %E [P.T.O.
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: (@) 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.

(b) 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.

' 3

+10cm —10 cm +30 cm

L iy
== 1T

e

27. (a) U h A e forelt wauTm ufgert genfa 6 ufgsmsti & st s wHaia H@
&1 sk w1 Gaw § i Fifsre | foreft garfe § dfaa St & o 2ees Fgaa=

I |
(b) Terdht TmT= ufgept denfa = fawarr v qe AafldE feen wn ® 1 3@ wWa @
fornfora hteh |9 GTicaT o fohelt 311 3T [emie o & Tfora femam T |
3G GAISH § |ied el 3R AN § Ushel QYT T |id Sl ol STUT TiehfoTd

T | 5
T
(a) Toreft dega fage & fayed @ & el fog W foga & & foe =ios =g
iR |

(b) < TEEH foreg, T q, ISV Y H TH T Y 2m g W@ & | I uim 3
o o1 I3 o 3w Q37 e i e aTefl W1 W 39 YR W@ § 6
TehTa Tqer 1 a1 ® | 31may Q i ey 3 fag sma hif |
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(a) Describe briefly the process of transferring the charge between the two plates of
a parallel plate capacitor when connected to a battery. Derive an expression for

the energy stored in a capacitor.

(b) A parallel plate 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.

55/1/1 15
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