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| General Instructions :
‘ (i) All questions are compulsory. There are 27 questions in all.

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

(iii)  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.

(iv)  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.

v) You may use the following values of physical constants wherever necessary :
c=3x103m/s
h=6.63 x 1034 Js
e=16x10"1C
Yy = 41 x 107 TmA™!

g, = 8.854 x 10712 C2 N1 m2

1
—=9x 10 Nm?2 C?2
4neo

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 10723 JK~!
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SECTION - A
1. el SRR <o wie % fiebe e fbelt freg amaw - Q % forg 8 % e i awlzr 1 1

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

uncharged conducting plate.

2 e et =etsh <Al oTras 37 35eh ard ol Ford Wad gu 3eh Rl m srgue favar=m
1 Gl TAT K T ST, 1 getereit i TMiasfietar for Jehr ftafda grft 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. s g e % s “Yalt st o st | i
| AYAT

feregagrarehia fafertor o wicia famon & ug “disrar 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.

4 ¢JET ShIVT 30° o feRsll To HIEH | el o1 9T FRT 8 ? 1

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

5. e o i o fe H, S R 3 Tl R Y 30 Mz & SR
| fr ST ? ? 1
JAYT
V- TTUT TeR0T | JERT & T foh el W R war ? ¢

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 ?

' s5/11 3 %g [P.T.O.
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SECTION - B

I Sedl o STIHA (P, V) 3R (P,, V) 2 | AE 37 S o (i) A0 TS, (i) TIRel FasH
1 fereft 3Tl V o Rl & s=nfoa fopam o 2, @ P, 3R P, o Ui § 39 g1 SteE] B
aTet WfeRT &1 T <R |

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,,.

1.5 39SIdATh & 3T FHTEdA ol hl Ikl 3 3ra shifsre freeh) ergdr 1.4 3mad-ies
Mg W@ IH W -5D? |

YT

T o Teh GHETE TS0 1 91 § STHID 1.6 B | 4[2/5 3T o ferdt wesm & @
ST TR 39 e w1 =faw fore aitehiora ShifT |
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.

A TS Sl o foret ot st 30t ford) wieia o1 gkl Tifa <ht fesn & sAfirerraea

T foret grareha & B 8 Sl -oi & o e Sran 2 | 37h g =it T et weii <l
st 1 SruTa itehfera hif |

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.
4 Op=00]
EI
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9. i i wa o we wh e | e St i e e we
: 3R Ieor@ it o a7 ferega greehia Tagy & fohe am @ wafa 2 | 2

JAYAT
BISGIST THTY] 1 TH I STTEAT H S ol H&TT JTTAhIeT THehioTd hifTT |

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, fR TV <R @ S e ) e BT 2 & s g w w4 e
; THhAT 2 7 I TEAT 31T STITE w1 o i o 38aH grehd o forw =oteh forflau | 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 fergagrashia fafertor o1 ot frgra st fera wvma shi =men o T8 R TeRt 7 3|
3 U 1 FHIIH HIeH == g fohd TR g3 7 2

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

effect ? How does photon picture resolve this problem ?

12, 7o m 3 e smaf @ g 2 e aed (1) i 1AV % e e @
3 for o e, TR VR foree 3 o ) e o T 2 | e s
0T o ST < TRATYT < faw & fohd TohR giord st & 2 2

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

particle of mass m, versus 1/\K/ , 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 ?
' s5/11 5 %g [P.T.O.



13. (a)
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(a)

(b)

g —-|
SECTION - C
fopelt TeheT reehia & o dedwdl 2-3181 H FHfava I8 it |
foreht Sga-faga 6t sreffa @ & srfew foredt fog W forega favm & fo ==
ST HITT |

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

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

14. ot = frmi o1 3um ek <= fou e ufuer # 40 Q 3R 20 Q & wfcrieeh & yarfga

YT TReBTeTd shiTaT ;
by 20 O
A {I AA B
40 O
DF——WWW C
E +I:_ A F
40V i

YAl

fopet ofiex B o 3twca e o Bieht B 7 39 fohe weh i qenga fepan St B 7 fepet tex &g Al
Tl Y13 | hAY: R = 5 Q 3R S whatiwr 2 | 59 whatieg S w1 w9 wiodie gro wie (qred
qe) T [T ST &, 1 1 T foreg 1.5 7, TR ST 8, A&( [, AR Jqor g
2 1 S 1 HH Uiehford shifery |
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

i 20 Q
A {I AAAA B
40 Q
DF———mWwWwW C
E +I!_ M?z F
40V .
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.

« (100 — /,) cm ——]
L i\
I v/

E K

15. (a) YSR 3TN 3 eTal H ITA g areft fergaegrarehia qum o 301 i 3T §g= &
T HId 1 Ieoi@ I, | Ieh! A T feAfay |

(b) Tag ST Fi SreremE forga & &1 3TEd HoAl T 3TN AT IR & 5
3T1Ed Sl e o TUH § | 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.
| 55/11 7 E%a  [P.T.O.
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16. e qum =l uftdmer feaRau | gt ot fagr= & = 1 STam shieh wiadd o

T T SHIfTT |

YAl

foret Tremm o <STuedTR 6l aitarsT faflgu | 3w feufa 4 sadaies & ©a & w6l
HoaTiud <hifSTT <19 b1 THde qUTTy 9o A1eIH 8 foiel A1esm § H=ior s @I 2 |

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 Jehed oh! URTST 3T 38T S] ATreh feAfaw |

(b)) o o SR e s s e e, Fred s uw 1 e
W7, gl x WS a I HE -1 () T 7, e om 1 venfed & @R
39 o 9191 R O aTel RO} S o foTT sk Sea it |

4]

J\Il v
a
e— X —>

M 1,

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.

4]

All ¢
a
e— X —>

' 1,

a
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(a) Torelt greehrar & o fera fopeft et wrer W Tl Rt et St 3Tt o fore e
RREEAE

(b) Toreft amaTE! Fuect @i foreht oiia Frachia &3 § T W 3R ehid &3 o e
& ST HIfT |

(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.

fehe Tomg TwmIeH ferfa T forelt et greie (GiaRieh) ot AMITehd 3TRE T |
foreft Jeremen § W gEq STIad! e % fgwEsE H Hehd gt 15 m 3R bR A
BT G 1.0 cm B | A 39 GG T ITAN THHT H1 <@ h e fepan Sran &, @
FATGTIH GRT & W1 < Tl o1 AT 1A ShITSTT | T5HT T STH 3.48 x 100 m 3R
<1 <l HET h BreEr 3.8 x 108 m B |

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.

(a) TEhed o foIu MW w1 Fom forfau | 36eh Haa i = men Hifv |
(b) Tl B grae 1 Frachia & [@eTi & IR Fgwgul o ffa |
AYCT

T T Teh—Th IaTaWU ¢d U FATTEH A, Tiaqraehi 3R g Fraeh i qerelt & o
A fereenT foreg forflae |
(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,

9 %g [P.T.O.
EI

giving one example for each.
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fopeft eamafaea g & < <t uftury ferfaw | fopeft feu o Weaufaea mifies =
forerest <ht <X 3T B % 20 =9 3R 30 TS o U HA: 10000 Terere ufer v 3R
5,000 ferere wf @ihvs 2 | t = 0 W ATfiyeni <t TR HEa qun 3147y aitekfera Hif |

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.

(a) W BREEERE D, D, 31X D, W €=TThi % & & e JUg-3T<RIA FHA:
2.5eV,2¢eV 3N 3 eV & | TH & I & BIISRTE 600 nm TG & T
TE e B TR ?

(b) AT HIFT o BRSS! 1 Y=o Tg=fefRTes sTd o 1 F1 JE9TS § |

(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.

(a) n-p-nﬁﬁi@%?ﬁ?@@%%ﬁﬁﬂlﬁﬁqﬁaﬂﬁw |
(b) C-E fa=ma & n-p-n 2ifeer & frfa sifremerfores w1 s1em 3 & foru ufy
e @it | e Shifse o ffa stftrenerfire fha yer yre foran San 2 |
COC)|

qut o fewentlt o1 ufer sTE Wit sueh! SRIfafy i smen HIT | 39 fHesft 3t
fopia aeTEai i ot 3TTeiRad i |

(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.

EEE
El

10



24 (@) af Fre sT AgRr i % sifte 3 e ST ) A S B g7 Frefi
: T T R, 1 A, B % ) HTgeT e % foTT ek AR |
(b) 2 MHz 3R 3R 15 V e aicear i el amgsh a1 1 Aige & @ fag
20 kHz 3T 3R 10 V Ret dicear < fopet dex famer 1 ST fohat T 7 |
I Gaehieh TehfcTd hIFT | FHTI: WG — Geehleh Teh § HH F1 W ST
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 ?

gug -

SECTION -D

25, (a) Vi oA % e ac s % frt & S et A LCR e 1 e 3
o s R e ac i B o 3w e % Rre A i B
T Qi |
(b) LCR uftwer & 31A1e it ferfar o S 37t wenfer & fodi W aieednsti & st fohamn
AT BT 8 ?
(c) Teret 3T 1 200 V dc dieedl ¥ HAMTG T T 1A 91 JaTied Bl 2 | 5o gat
T 1 50 Hz 3T o 200 V % ac F1d & TS fRAT ST &, @ hae 0.5A 91T

& afed &1t & | S HIfTT R gER YRt § G hE R R | e 1 Sk
Wi aftesfora <hifS | 5

' s5/11 1 %g [P.T.O.
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(a)

(b)

(2)

(b)

(c)

(a)

(b)

fopet UElt gfa 1 STR@ Eifaw fSaeht 3TN 3= ac dieedt i 7= ac dieear |
iterfda s % fore foran st 2 3i suent SRl fagia fofaw | 30 g 3 &9
Tl ot &7 < IR Fid foIfaT |

I3 BT &L frweh farga wifa &1 |11 220 V 9 1200 kW 8, 440 V T 1fdd 3=
U aTe Torgld 59 | 20 km G 2 | 1fo H=ror o foTq IR <l S STt g1 and shi
AT 1 Iferie 0.5 Q ufd foherfiex 8 | 718 wrex foega @7 & 4000-220 3o=md
TEBIHR & grept Jufertefter W foega wifdd Imed htam B | ST o ®9 § AleA
TIfeRT- &1 BT 3Tehe HITT |

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.

What is the phase difference between the voltages across inductor and the

capacitor at resonance in the LCR circuit ?

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

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.

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.

12
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(2)

(b)

(2)

(b)

(a)

(b)

fereRtor 3R foaea aftareisti & i faved ot arct foreal & fafire cegon 6 aofq
SHITT | 21 o fgfertt s o sxfaeRtor Tt <t disrt o fofe 2iee Sea— i |

Tshel fart SNt % ShRor foeda # T &1 gRe 3 mm ® | A 38 Bt W 620 nm
TUTCE T D15 Thavl JehTeT JTCTraIad U T ], dl U T Teh TR T Hife
fifEr o gt hife S o o e aReTd IR | 0% 3 Rl % o B
W 15mz | 5

YT

Top uftferfert & ot strwaftes wrada sht aftereat o Seqor foban ST 8 7 A1e &
TSR I I o Fhifdeh IVl oh e T TT HINT |

Eﬁ@ﬁi’ﬂﬁ?:ﬂﬂﬂﬂo cm; —10 cm 3R +30 cm‘ﬁ%ﬂ@%?ﬂ’—lﬁ'&l@&?
waferd fru U # | 39 FaISH g o Jifan gfafers shi feufa sma it |

+10cm —10 cm +30 cm

I A
=== 1T

i

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

13 %g [P.T.O.
EI

Download from www.MsEducationTv.com



27,

5511

(2)

(b)

(2)

(b)

(a)

(b)

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.

+10 cm —10 cm +30 cm
O

A
===y 1

et

T St T IS TRt TR ufgent wunte Y ufgeniati & st st i w
1 wfshar o1 wag § gl hifse | et gurte § Gfaa st % foe siee 1=
HIfT |

fortht AT ufgemt G 1 o v 9 R frr M 2 1 @ "9 @
fornfora hteh T aitar @ fopelt 3171 arTafa wenfa o @ gefera femam T |
39 TN | Gid el 3R 3T § Tohel GETRA | |id Sl o1 37U qiehford
I |

JYT

et aga faga i fogea W@ & foreft fog W T & & fofu =9 o=
IS |

T TdE fareg, Tk q, 3TV I H U g ¥ 2m gl W@ # | 31a ufm 3
Tog =1 18 U 3w Q37 e il e el T W 39 YR W@ ® 6
repmar Tqe o a1 2 | 3mew Q i feafy 3 fas 3ma i |
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(@)

(b)

(a)

(b)

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.

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

Derive an expression for the electric field at any point on the equatorial line of

an electric dipole.

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.

15
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