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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=3x103m/s

h=6.63 x 1034 Js

e=16x10"1C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

Lo 109Nm2 2

4re,

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

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 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

1. Torelt ST =Tereh i o fepe T ot fearmg Tmeler — Q o Torerd &1 o Yed i qmmisy | 1

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

uncharged conducting plate.

(2. fe foRult =iToreh ohl STESITE 3T 3wk ATy i e T@d g SHh il W SigygeR fowara
1 < T KL e ST, it gotareii <l fasfierar e yehr uftafda 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. o v S 3wt i “eeft s St fef | 1
4 HAYAT

ferepagraehia fafertor o wicia famon & vg “dierar shi 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. IR 30° % ToREht He e H wehTer Y AT R 7 1

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

5. e bt i i fen H, Swe e & sl aRet w30 MHz & W wfiefia =

fepam S 2 2 !
CRCH

V- HEOT H TERT &5 iR foh wen W R e @ 7

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 ?

55/1/1 3 %gﬁﬂ [P.T.O.
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SECTION - B

<l Sedll o STIAAT (P, V) 3R (P, V) 7 | Af¢ 37 5wl o (i) 20ft FisH, (i) areel FieH
=1 foreft ammafd v % R & senfa feman e 2, @ P, 3R P, o wgi & 39 S SRte] B
Tet ITfed &1 T IR |

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,.

1.5 39T & 3T FHTEdA ol hl Ikl s 3ra shifsre ek ergdn 1.4 3mad-ies
Mg W@ IH W -5D? |

YT

i o Th THETE TIH 1 91 T TaHIH 1.6 2 | 44/2/5 3TUd1h % ferdl meem & W@
ST TR 39 e w1 =faw forer 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 S0 o Toret Tewt 1 3T foret Tieia o1 g9kt Tfa <kt fesn & sAfierraea

S ferel b & B 8 - & 1o fearm St 2 | $9h g =t e et weii <l
oot 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 EEE
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9. SR 1 VT GamT T et Tfoay feafau | ke St it srgam atreed ufewfera Hifg
3R oo it o a7 ferega greehia Tagy & fohe A @ wafa 2 | 2

JAYAT
BISGIST THTY] 1 TH I STTEAT H S ol H&TT JTTAhIeT THehiord hifaTT |

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, e TV e @ S R @ e Fifdea g @ i g W e e A e o
THAT 2 7 I TEHT 31T STTE T o il o 38aH g o forw =oteh forflaw | 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, fagagresd fafertor o1 i g s fagga wva it e w9 T8 R gent ? 3™
U 1 GUTEH Bl (o= gy 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 ?

12, FoEE m % Rl SARifi v weg 2 sl weed (1) 3R 1AJV % o fereror 61
 quy % o s i, e V e e R w0 ) i e R | 7w 1w
0T o ST < TRHTUT < fw & fohd TohR gford st & 2 2

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

particle of mass m, versus I/W , 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 %gﬁﬂ [P.T.O.
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SECTION - C
13. (a) Toreft Tohem™ grachia & o degedl 2-3181 H THfawd I8 it |
(b) Toreht Sera-faga 1 reff Y & srfew Tt fog w o fov & fore =ioe
S HITT |

(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 S ohtes i feu e gfmer 7 40 Q 317 20 Q & UfcRieehi & Janfaa
" o afeRfera shifsra -
80V

et 20 Q
A | A, B
40 Q
DF——mmwWwwv C
E +II_ wa F
40V 10
FY

fopeft oot o o 3= Ffe I Bl B 7 30 Tohm Wepm qnegg e St 7 7 fomeft ex ag
Sl YSI3T | ShAY: R = 5 Q 3R S whitier | &1 wfatier S w1 w9 wiodie gro wie (qred
qe) T [T ST &, 1 =1 T foreg 1.5 7, T ST 8, A&( [, ARFHR Jdor g
2 | S =1 A uitehfora HifST |
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

200

A _:I+ A
40 Q
Df————A

E II AAAA/

+tl - 100Q

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.

S
R |~\N\/v—|
o | ) (] o | Ce
Ale P !B Q
J——/ cm >I< (100 - 7,) cm ————»
1 { )
| g N

(a) {SR 3R 7 eId1 § ITAN B el fagagrachia aaTl o 3~ hid 3T T

T HId 1 e Y | 3Feh! Al o feaRa |

(b) Tag e 6 gremmE foga & &1 37iEd St o 3R ATRmH Jrehid & &

3Gd ol T S gHH B |

(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.
7
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16. UG T <hi aRedTT ey | grsT=a ol fagT=a < 1w w1 ST shich T o W

T T HIT |

AT

fepeft Tmeem & <3ruardHTeR <t uftamst fafgu | 3| feurfa o stuadHis % wet & fem

ey <hIfST S whig THael qUTTH Te H1eam & foet aresm o H=no s @ ¢ |

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 propagating from a denser to a rarer medium.
17, (a) 3T Yeehed <h) ufeTST 3R gEet ST AT R |

(b) IR H M ITER fohelt 7= ervaTs o ©ie) =rereh, rad Tl 9w 1, efed &
8, 8 x T Y a 1 3 TN (TH) T@1 &, FEH 9 L, JaTted & @2 |
TH T TS W A et T S o foTu Stk e shif |

a
af AR ™ 5
a a
e— X —>|
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
af AR ™ 5
a a
e— X —>|
a
55/1/1 3 EEE



18. (a) fortll grarchiy & o T forelt amrael uTe W Rl i ATt set 3Tl o fote et
RREEAE
(b) Toreft amaTe! Fuect @i foreh oRfia Fraehia &3 1 T W 3R Tehid &3 o Hed
! T HIT | 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.  fiere fomg TmmieH feufa # foreft witelia qtefie (gieseh) o1 mwifera 3@ i |

fopeft Seremmen W@ gE ITuEdl Qe & AfgyEas h Biwd gt 15 m 3R AfeR

 wwE gl 1.0 cm § | AR 9 g B SHE S B A % e R o 2, @
ATGTIH GRT & THT < FcITwal o1 AT 1A ShITSTT | TF5HT 1 SATH 3.48 x 100 m 3R
5T I AT H A1 3.8 x 108 m 7 | 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.

;20- (a) Frehcd o ToTu T3 1 frm fARay | 36 wew <6l =me IR |
(b) Tl B Trae 1 TR & [@13Ti & IR Fewqyl U1 fafen | 3
e

T T Teh—Teh IGTaU ¢d BU FATTEH A, Tiagrachi 3R g Fraeh i qerelt & o
o fersremenTdt fareg forfla |

(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 %gﬁﬂ [P.T.O.
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22.

23.
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fopeft eamafaea gy & g <t uftury forfaw | foeft feu o Weaufaea mfies =
forerest <ht o 3T B & 20 =9 3R 30 TS o U HA: 10000 Terere gl v 3R
5,000 Terere wf @hvs & | t = 0 R ATfiyeni <t TR TEa a2 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 BREEE D, D, 31X D, W €=TThi % & & [ JU8-3T<RIA FHA:
2.5eV,2eV 3N 3 eV & | FH & I & BIISRTS 600 nm TIGE % T
TE el B TR ?

(b) AT HIFT o BRSS! T T=Ter Ug=fefRTes SEd 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?@@%%ﬁﬁﬂlﬁﬁqﬁaﬂﬁﬁm |
(b) C-E fa=ma & n-p-n 2ifeex & frfa sifremerfores w1 s1em 3 & foru ufy
ae Wit | e Shifse o ffa stftrenerfire fha yer g foran Sman 2 |
COC)|

ot o fewentdt o1 ufer sTE Wit sueh! SRIfafy St s HIT | 39 fHesft 3t
fopta eTEai i ¥t 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.

10 e
El



24. (a) 3 forelt Irmemy argfera atm o stfirean 3R freram smemmi i A 3R B gra frsfua
fopaT T B, 1 A, B % S H HIGTH goehich o [oTT Sieh [oT1@ |
(b) 2 MHz 3R 3R 15 V e aicear i el amgsh a1 1 Aiger & @ fag
20 kHz 3T 3R 10 V Rret dicear s foret dex famer 1 ST fohat T 7 |
HIGEA FhIh TR HITT, | FTHRIG: HIGAT — HhIh Teh & HH w1 TG 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 ?

gug o

SECTION -D

125, (a) NS TGN o TRl ac B o foXi & A foeft Soft LCR wftwy <t wifsmen &
foru eores fotfaw @em ac & i Srmafy & @ wfeen & ferewo 1 g9 % fore
T Qi |

(b) LCR ufter & 31A1e it ferfar o Sep 37t wenfer & fodi W aeednsti & st fohamn
FHATR BAT G ?

(c) Teret 3T 1 200 V dc dieedl ¥ HAMTG T T 1A 9 JaTied Bl 2 | 5o get
T o 50 Hz 3T o 200 V % ac €A § S fohaT ST &, T hadt 0.5A 91T

& afed &1t B | S HIfT o g YRt § G hE R R | e 1 Sk
Wi aitesfera <hifST | 5
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(a)

(b)

(2)

(b)

(c)

(a)

(b)

fopett UElt gfa o1 STR@ Eifaw fSaehT 3TN 39 ac dieedt &l = ac dieear #
uftafda s & for fopam Sram @ i 3ueht wrfsrl fagra fofee | 3o gfea § gm
Tt ol - &1 % =R HId fARa |

I3 BT &L frweh farea wifa &1 |1 220 V 9 1200 kW 8, 440 V T 1fdd 3=
U aTe Torgld 9 | 20 km G 2 | 1fod F=roT o foTq IR <l S STt g1 i sht
|ATE 1 Uiy 0.5 Q ufa fpetifiet 2 | I8 we faega @9 & 4000-220 to=mf
TG & gkt Jufesteiet W foega wifdd I htam B | ST o B9 § ATeA
TIfeRT- &1 BT 3Tk 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.
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(2)

(b)

(2)

(b)

(a)

(b)

fetor 3R foraed aftareati & sta favies ot arel Tl <1 fafsre @eor <1 o
ST | 2 o fgfertt s o =xfaeRtor Test <t disrt o fofe =iee Sea— HifT |

Tshed fart SRRt % ShRor foeda # T3 %1 gRe 3 mm ® | A 38 Bt W 620 nm
TUTCE T hIS Thavll JehTeT STRITEE STTIA LT 8, a1 Ue T Teh TR T2 Hife
fifEr s gt hife S o o e T SR | 0% 3 Rl % o B
T 15m7 | 5

YT

fop ufcfeufet o ot strwaftes wreda Y qitarea 1 Saqr femam <ran & 7 ream &
TSI I I o Fhifdeh IV oh e T IT HIMT |

mﬁ?{ﬂﬁ?’ﬂﬂﬂﬂo cm; —10 cm 3R +30 cmWHﬁ%?ﬁ?ﬁ'&W&T
Safed fohT MU § | 39 TS g o 3ifam gfafsrs shi feufe sma hifsie |

+10cm —10 cm +30 cm

L iy
== 1T

el

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 P.T.O.
5 !
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(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.

‘ +10cm —10 cm +30 cm
0

(.
== 1T

el

T el ¥ S forelt TR ufgent denfer St afgepsti & s Ay TG
&1 sk w1 Gaw 4 auia Hifsre | foreft Ganfer § dfaa St & fofe 2o =
T |
foreht TR ufgemt G 1 favemr v 9 R frr M 2 1 @ " @
formnfra oteh wam anitar & forelt 31 sFERE garfie & g gatsd fomam T |
39 TN | Gid el 3R 3T § Tehel GETiA | |id Sl o1 3791 qiehford
HIT |
HYET
et aga faga i fogea W@ & foreft fog W T &9 & fofu =9t o=
HIT |

aw&g,mq,maﬂﬁE@QZmﬁmﬁglmWﬁ
fog o1 g i 3w Q37 e i e aTefl W1 W 39 YR W@ ® 6
TehTa Tt T e ® | 3maw Q < ey 3 fo sma hifse |
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(2)

(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



55/1/1

16



A
2 SET -2
Series : BVM/1 A 55/1/2
- Code No.
P iteqeff whIg i ITA-Yf&TehT < J@ -
: T3 T 3oy ford |
Roll No.

Candidates must write the Code on
the title page of the answer-book.

 FIACHAFFIA-HAGGATS 157 |

o IH-TH H e g hY 3R fou T e T h B STR-YfEeRT % GE-T8 W o |

o  FUN AR hTHIHA-THH 27T TAE |

o PN T H I TG T& H A TEet, T o s Savd o |

o U YT-UA I U & foTu 15 fire o1 ww feom e ] | wea-v <t forewon y@te § 10.15
Tl TohaT ST | 10.15 991 | 10.30 9 A BT haed I-UF I U 3R 37 3@ &+
A o IT-YfETehT T IS IR &1 ford |

e Please check that this question paper contains 15 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 27 questions.
e Please write down the Serial Number of the question before attempting it.

e 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 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.

wifaes fosm (Sgrf~eh)

PHYSICS (Theory)

feifa a7 : 3 a2 ST 3% 70
Time allowed : 3 hours Maximum Marks : 70
= e

() G I HAEE E | 59 T-97 H T 27 T8 |

(i) 3G FIH-99 P GR YT & : GUs-37, TUS-F, GUS-§ 3N G- |

(iii) @US-H TS5 FoTE, T F11 % 3 | GUS-T 7 o7 8, I% F2 3% & | @3-

12 3978, 9% &3 3H & | GUS-TH3 Jo7 8 Jdb &5 HF 5 /

55/1/2 1 [P.T.O.




(iv)

v)

)
(ii)
(iii)

(iv)

V)

55/1/2

J97-97 § GHT W HI5 [aheq 781 & | TIIT TF 3 aict & 941 4, & 371 arct &l
o7l &, &7 37HT Gt TR FEE F 37K g 371 qret @il yel 7 3k 597 Jer
135377 7377 & | RF ¥ 7 3779 17T 7T 57 F G FeaieT Uk F9T 87 BT 8/
c=3x10%m/s

h=6.63 x 10734 Js

e=1.6x101C

Yy = 41 x 107 TmA™!

g,=8.854x 1012 C2 N m2

%=9x 10° N m? C2

TESO

T <1 SeWH (m,) = 9.1 x 10731 kg

Y T geIHH = 1.675 x 1027 kg

IEH &1 &M = 1.673 x 1027 kg

JATENTIE! |&AT = 6.023 x 1023 Ifa 719 A

Siegsri H=rdmeh = 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=3x103m/s

h=6.63 x 1034 Js

e=16x10"1C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

Lo 109Nm2 2

4re,

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

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

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

2 oy



qug — H

SECTION - A

1. wohret foga 3cdsi o Tew § “Sgelt STafa” st afvwm fofew | 1
YAl
feregagraehia fafertor o wicia famon & ug “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.

2. 9 whig YT Yehrl foRe WM 3R ¥EH 1L W1 YU A dlel fohdl SIS W
? AT AT &, Al S I 60° T ST & | e HIEIH oh1 3TeId-Teh (T <hITou | 1

When unpolarised light is incident on the interface separating the rarer medium and the
denser medium, Brewster angle is found to be 60°. Determine the refractive index of
the denser medium.

3. ROl ! AW qUT faur |, Sweh f&met % g 9RE i 30 MHz § 7 R Jfdsied #=ii
‘ IER ISR 1

FrerEr
V- F0T H TERYT &7 TR foh el W R wtar g 2

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 ?

4 Srel fereft aTetes o Rl W IS favaTat sTyeR foham STan B, @t Soiere il Sl STUdTg o
' faenfr shrer @ fope PR TEfora BT & 2 1

When a potential difference is applied across the ends of a conductor, how is the drift
velocity of the electrons related to the relaxation time ?

5. ol forgert fermg STarer o st wwferar gBi ol 3Mfad shiTT | 1

Draw the equipotential surfaces due to an isolated point charge.

55/1/2 3 g% [P.T.O.
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SECTION - B

6. IS i yehrer fergra wefientor Y wererd @ ehrer foga wuma § 3 o5t <1 Sftra wreqont
<1 =T Shifs, fSeht e o fag g T8 6 S dehdl B |

Explain with the help of Einstein’s photo electric equation any two observed features
in photoelectric effect which cannot be explained by wave theory.

7. OHM HT % fohet ST 3t fopeh wewt st B ai-ar) @ el greehig & B, S e
T <l TfT <Al fewTT o e HRId 7, | TSI T 2 | 39 g1 gRI =il T I g <
TSt o ST iR ictd it |
A deuteron and an alpha particle having same momentum are in turn allowed to pass

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

8. Qe % I (P, V) I (P,, V) F | AR T w3 (i) Aot weivem, (if) ared Heem
1 foreft mafd v 3 e & s fomn e 2, 1 P, 37 p, 3 ) H € St e A 2R
et wfed &7 71 HIT |

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,,.

9. 1.5 39T o 3 FHTIAA 1T <hl Tshdl AT 1A <hIFY fSTEeh! &HdT 1.4 39T
MA@ IH W -5D 2 |

YAl

i o Teh THETE TS0 1 a1 § STISAIH 1.6 B | 4/2/5 varcHieh o el A1eam & w@
ST T 39 T o1 = fo=e IRehferd 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.

55/1/2 4 e
e



10. &I <1 <hIvf HamT T wieHt whiae fafau | sehe Soft 6 egam atree aiesfora $ife
3TN Ioorg T fop Tg e graeha Tagn o foha ym @ wefud 2 | 2

YT

BTSSIS LAY <hl T2 IR STaEAT § Sl b1 hafi STIdehlel Tehiord iy |

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.

511. (a) ZEWH m % ForEt STTAfSa w1 & Geg ¢ swell aireed (L) H1 [V % Ty T
9T o fore o e | =87 v s fava 2 |

(b) et orarei, Topeht Tiet 3T fereft wesht ot 1 Tifast Seitd J| & | 370 | fohoeht
AT ST 2 ? 2

(a) Plot a graph showing variation of deBroglie wavelength (1) associated with a

charged particle of mass m, versus \K/ , where V is the accelerating potential.

(b)  An electron, a proton and an alpha particle have the same kinetic energy. Which

one has the shortest wavelength ?

o fel TV 2R @ S e 1 Pl R g8 @ o g T e i A e
k THhAT 2 7 Yo UEHT I HATHITE T o 1=l o STAH JhH o 7T oeh [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.

55/1/2 5 g% [P.T.O.
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(a)
(b)

(c)
(a)
(b)

(©)

(b)

(a)
(b)

Qs -9

SECTION -C

T FUSH! T IHIeT 1 BRI fagrd ferfa |

Jg AT A o ¢ HRUT ST fob et Aearie i 30k got €9 § fereft feu Mo
qftaer 3§ ey <At ATg o o SR SR e e o wehar 8 7

fopeft eaTeiet 3 (1) Seear gamfear 31K (ii) 9wy gamfear i afeam fafag |

State the underlying principle of a moving coil galvanometer.

Give two reasons to explain why a galvanometer cannot as such be used to
measure the value of the current in a given circuit.

Define the terms : (i) voltage sensitivity and (ii) current sensitivity of a
galvanometer.

AT YTehed hl TRTYT 37X 39ehT ST ATk Il |

3@ T ST FHR fhHT 3= TS o €Y =Tereh, f9ed Sl 9w 1) yafed 8t
T 8, ¥ g x T YT a 1 I3 - (TU) T &, EH 9 L, Jarad &1 @l 2 |
39 S 9T R S ATel IROTTH &t o foTu Sistes SIea it |

a
"N
I\Il v 12
a a
e— ¥ —>
a

Define mutual inductance and write its S.I. unit.

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
"N
I\Il v 12
a a
e— ¥ —>
a
6 (=[]



15. (a) z-fewm & srfew afmm & wehewm gfg e forelt forgga & < deew Tmfawa gsi
! 3mfaa HIfT |
(b) —q 3R+ q o T TR FHAN: (0, 0, — a) IR (0, 0, a) TogaT W & & | forgari
(0,0, +7) 3T (x, y, 0) R R fogga fava = 3

(a) Draw equipotential surfaces corresponding to the electric field that uniformly
increases in magnitude along with the z-directions.
(b) Two charges — q and + q are located at points (0, 0, — a) and (0, 0, a). What is the

electrostatic potential at the points (0, 0, + z) and (x, y, 0) ?

16, T % R o S s 1 o e wh § 40 O 3 20 Q F SRREE & yark

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

fepeft et &g # 31 e 1 Bt B 7 S8 Topd Sreh et femar Siran @ ¢ fepelt et g <At
1 3T § A R = 5 Q 3R S wfater 8 | 59 yfediyr S w1 awe gfeier i sie (qree
qer) T T ST &, 1 = S foreg 1.5 1, T ORI S 8, FaT /| AR Haor s
2 | S 1 A vitehfera I |

S
R |~VWV—|
o | Lo () o | e
P
Alg /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| 5 VX

55/1/2 7 %% [P.T.O.



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—RB.| |~\Nw—|

o | ) ’ o | [e

Ale P !B Q

< (100 - 7,) cm ————»

1 { )
I \J

E K
17. (a) forelt Meufdea afires <t arafy i siea 31y < o9 gey fafau |
(b) foreft fou e o & 31w o < TmeTie A 3R B 1 : 2 % 379 H 3UMEAA ¢ |
SThT YUY SHH: 60 T 3R 30 9 & | $6 T W 37 HHEATHD] 1 31T 2 ¢ 1 EH
H TeRdHT A9 AT ?

(a)  Write the relation between half life and average life of a radioactive nucleus.

(b) In a given sample two isotopes A and B are initially present in the ratio of 1:2.
Their half lives are 60 years and 30 years respectively. How long will it take so

that the sample has these isotopes in the ratio of 2:1 ?

55/1/2 8 e
e




18.

19,

55/1/2

ug ‘a6t ufem ffae | greiem T fagr=a < fram w1 3u ek qaEdH & fram
ST AT T |

e
fopeft weam <6 <rvardHTeR” 1 it fafaw | 3 feufa | staadars & @a & e @
Tenfud ST e I THde T Fo q1em § foiet q1eem § J=wor R @8 | 3

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 propagating from a denser to a rarer medium.

(a) Torelt puecht o @ Iehca 6t afedmn ferfae | saept ST AT ifTT |
(b) 3@ ¥ T JTER Forelt ST e forerht smd a 371 b & 3 o am 1,
YraTfed & T 2, foreft s oivars % e et fored o 1, afea & W R, # gl

‘2’ TR 2 | 39 I W Iret IR} o o fou saetes e shifs | 3
1L
12/\ \112
b
«— a —>
a

(a) Define the term ‘self inductance’ of a coil. Write its S.I. unit.

(b) A rectangular loop of sides a and b carrying current I, is kept at a distance ‘a’
from an infinitely long straight wire carrying current I, as shown in the figure.
Obtain an expression for the resultant force acting on the loop.

L

«— a —>

(=]
9 P.T.O.
= !
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21.

55/1/2

(2)
(b)

n-p-nﬁﬁi@%?ﬁ?@@%%ﬁﬁﬂlﬁﬁqﬁaﬂﬁﬁm |

C-E fa=ma @ n-p-n 2ifseex & farfa srfremeriore w1 31em o & oo ufy
T iAW | SAReT Shifoy fom fia srfiyemerfores fore Tepr ured feman ST 2 |

YAl

ot q feperl 1 uftaer i@ Wit sueht srRifafy 6t smen Fifse | gae fasf sk
Tt qmedt =l oft sreifEa hifs |

(a)
(b)

Describe briefly the functions of the three segments of n-p-n transistor.

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.

(2)

(b)

(2)

(b)

Ife feret e aTgfera T % Stfershan 37k fetam st 1 A 31k B g frefua
fpe T 2, @ A, B % Ui § WIS Feehich o Tt ieieh fifa |

2 MHz 3R 3R 15 V Rrer Sieear &t et argeh a1 1 9igeM & o fog
20 kHz 3Tgfi 3R 10 V RIER Sreear o foret dem R o1 sa=m foran o 2 |

HISEA Fehieh TNEh{oTd hITTT, | FTHTRIG: HIGA — Hehieh Teh & hH F1 T Il
87

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.

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 ?

10 OO



22. (a)

rhcdl oh ToTT TI3H o1 oW Teifau, | 55 Tawd shi Sme shifu |

(b) Toreft BT graeh i Frachia & @13t o =R Hewye! 791 fafa |

YT

T T Teh—Teh IGTaU ¢d BU TTEH A, Tiaqraehi 3R g Fraeh i qerelt & s
o fersreerdt fomg forfia |

(a)
(b)

State Gauss’s law for magnetism. Explain its significance.

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.

123 (a)

(b)
(a)

(b)

24. (a)

(b)
(a)

(b)

55/1/2

TSR 3TN 47 YedT § 3TN B aTeft frgagreehia a o 3= ohid 3T T &
T HId 1 e Y | 3Fh! Al o feaRa |

forg hifsre <t SrermT faega & 1 3ied Sl g1 3TR TR Fraehid & &
3 H1 Tcdl o THM 8 |

Identify the part of the electromagnetic spectrum used in (i) radar and (ii) eye

surgery. Write their frequency range.

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

that of the oscillating magnetic field.

@ WA D,, D, 3R D, U8 AR % o+ & RFTeh q02- 3Tl FHHl:
2.5eV,2eV 3N 3 eV & | FH & I & BIISRTE 600 nm TG & T 1
TE e B TR ?

ST SHITT o BRSS! 1 SETeH TG S § i1 T4 STTaRah ¢ |
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 ?

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

11 E% [P.T.O.
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SECTION — D

25, (a) AT 3 R w3 o foive et Aot Rt 3 fafare et o ot
Hifor | = 3 fferdt sam & safaentor Yot i e 3 fore sierh gea=t i |

(b) Tehet Terft s & hor forerq # T3 1 geh 3 mm ? | Ffe 39 f&rf 7 620 nm
TTeE T hIg Thavll JehTT STRYTTTd STTIA LT &, a1 U T Teh TR YW Hife
fafere aiv gefiw e 3fas % s gk uftesfora i | w6 3t Bt & o= i
T 1.5me |

o

(a) T afcfeurfaat & quf swafte qrad 6t aftarest o1 Jegor femem wmar & 7 @resm &
JTEATH 3R I o Shifceh ShIvT o sfie Fae JTed SHITTT |

(b) IRW H TIMY TER +10 cm; —10 cm 3R +30 cm FHE g o TH o8 FHTE
SR fopu U § | 58 HeloM g o sifem wfaferms o6t feufa sma hifv |

+10cm —10 cm +30 cm

L iy
== 1T

em ™ 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

55/1/2 12 o
St



(@) 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 c¢m 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
0

(.
== 1T

el

26, (a) T 30D G2 Pl T afe et ) o 6 S S R w0
1 S 1 He # i AR | Fe Geier § S S 6 o S S
HIT |

(b) Tordht oo ufgept Genfar = favar® v a6 SEfE fFen ™= 8 | s Ea @
Rl s T it 3 PRl 3mSR HeTier 3 wre St fe e |
39 TN | Gid Sl 3R 3T § Tohel GETiA | |id Sl o1 79T qiehford

T | 5
YT
(a) Torelt Iga fega 1 foea W@ & fRE fog W fora & & g = ==
HITT |

(b) < T foreg 3T, T q, T H TH R Y 2m G W@ & | 3T i 3R
fog o1 18 i 3w Q37 e i e aTefl W1 W 39 YR W@ ® 6
fepTa Aqe™ | T 7 | 31ew Q i ferfa 3 farg wima shifsu |

55/1/2 13 g% [P.T.O.



27.

55/1/2

(a)

(b)

(2)

(b)

(2)

(b)

(c)

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.

aftardt 3Tgfd o foRet ac & & Xl & "t fereht Sioft LCR aftaer i wfceen &
foTe =eh ffaw qm ac & 61 3T o A1y Tiaendn < fo=ror i qurH & g
T Wi |

LCR 9fde # 373Te 1 ferfa # Sk 3T Semi < ol W ieearnsti o s fohaan
HAR BAT S 7

foret I T 200 V de dicedt & T S W 1A 9 Yarfad Bt & | e g4
T o 50 Hz 3T % 200 V % ac €A 8 TS fohaT ST 8, A shael 0.5A €10
& vaTfed Bicl 2 | S hIfT foh GO TR | 9T H R 2 | e T T
+ff aferfera i |

14 oy
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(a)

(b)

(a)

(b)

(©)

(2)

(b)

foreft et gfor w1 ST Eifare et 3w 3= ac dicear w1 fm ac dicear |
yitafad s & fore foran wman & 3 sueht it frgia fafen | 3w 3fFa & 89
e St - & o TR Ha ffew |

13 DI A& formeht farga wfe <1 AT 220 V 9 1200 kW B, 440 V W wifekd 3ca—T
T ATt Toregd w9 | 20 km G g | Srferd S=ror b ToTq ST <h1 ST aTeft & ari <l
AT 1 Uiy 0.5 Q ufa fretifiet 2 | I8 we faega @9 & 4000-220 to=mf
TG ¥ B Sufetellel W foea wifdd uTed dr @ | S % w9 § oA
1T — &1 ST 3TTehe <hiT |

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.

15 3
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(iv)

v)

J97-99 H GHYT W H15 [deheq 781 & | a7 @& 3 aict g1 3941 3, g 371 arct gl
o7l , T 37HT Gt TR T F 3K 9T 361 qret dil 5o 7 3-ake 997 Jer
fa537 71977 & 1 98 9T 7 3779 13T T 997 F & FacT Uk FIT & BT 8 /

c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x1019C

By =47 x 107 TmA™!

gy = 8.854 x 10712 C2 N m™

1
—=9x 10 Nm2C?2
47‘580

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, 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=6.63 x 10734 Js

e=1.6x10"1°C

By =47 x 107 TmA™!

g, =8.854x 10712 C2 N1 m=

L9109 Nm2 2

4rng,

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

Frgfera T 3R Waerd: gfaa s o = fawed HifT | 1

Distinguish between unpolarized and linearly polarized light.

TR foregd Seasid o Hewl # “ggett stgfa” i aftam feafaw | 1
YT

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.

a9 § gfg B W ot =Tereh § 319aTg o fohe Tehr wwTfad gran @ 2 1

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

FERT Shl =AW FT foem #, Yveh fame o Smaf aieR i 30 MHz § %A R Sfdsfd #a0
[ERIEIGIR 1

FeET
V-0 HeXUT § TERYT & IRER fohd ShRehl T MR shtar g 2

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 ?

39 fefer o forqa & 1 e sTifaa i foem g g 3Tmaw +q ferdl ST =Imeren
qfgeht o fehe W@ 2 | 1

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

EsE
55/1/3 3 = pT.0.
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SECTION - B

(a) Wehr1 Torgga WG H (i) &l TR 3R (ii) FRIeh fava <6t afeamsn G |
(b) IR v SR Ao [, 3L (I, < L)  Toreht farforrer <6 fore srepmen fergga o 31k
e fovra o o= ume dife |

(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,).

fopet TV 2ier @ Sfva fier 1 fopelt ffeaa gt & stferes gt w st i <=1 feparr S
THhAT 2 7 Yo UEHT I HTHITE T o =l o ITAH JhH o 7T oTeh [TRAU |

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.

S T hIVIT Ha 1 wicH! iy fofau | siohe Suft Y eregam desd uftenfaa Hife
3TN Ieorg e o6 Ig forega grahra wegy o fopm v & wafia 8 |

YAl

BTSSIS LAY <l T2 IR STaEAT § Sl o1 hafl STIdehlel THehiord 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.

4 £



§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, Gl ST (2, V) 3 (P, V) & 1o el i) B o, i) e e
e TRt v 3 Rt @ e e 2, 1P, 3 p, ¥ it i 5 O we B A
T i T :

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, TEgeE T 6 fodi 3 g 3afsra stawen o el § qiGhav i Soieg 8 993
2 STt aee o AT % foTu sHisteh e <HIfSAT | 5

Obtain the expression for the ratio of the de-Broglie wavelengths associated with the

electron orbiting in the second and third excited states of hydrogen atom.

12, ¥ TR T g, bt & B S 38 ST s bt e <6y feEn & 300 hion s
' 2, 1 ufeafa # wifqwm 2 | 3@ & <h Sufeafa d 59 0 <1 v& 9o smftgg hifse 3R
SR <hIfTT foh T8 U1 30 9 G R T1fd hLaT 8 | 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
55/1/3 5 = pT.0.
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14.

- 15.

55/1/3

s -9
SECTION - C
(a) SATET HifoT Top fepeft o1& TTfireh gRT o-ShuTT T TEUHIS Tehivia 3| 11k o dTgst
% 91 T fohd TehT T TG L Tehdl 2 |
(b) IE I3 fop TTfireh 1 Tcal gea T A W R T e |
(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.

TEFAR 1 B g fafge | sraeen 3@ 1 gerdr @ sehl sRifafn f
ST T | TrgerAIe= 3T 3 foTe =i wmH T |

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

schematic diagram. Obtain the expression for cyclotron frequency.

3T S o o1 |9 AR A 3R A, & T fewm & o 131K 21 Yartsd & @1 2 T
AR dm e | A, 3R A, & o=, forel det ar A, &8 1.5 [ 9/ yarfed &l
&1 &, %l el W AT ATk I W A 3R A, o HROT R =2 &1 A & 2 T A, T

e 9 399 yaTfed foed o w R e g 2

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 ?

6 £



16, (a) fore Frep s o o mfr wEt ) SRRaa i |

(b) Toga 3Tl B o forell TEge o U1 36k v fguTorh o fopell formg T foregd &9
Q=i Sgea= Shifre | 3

(a) Draw the equipotential surfaces due to an electric dipole.

(b) 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

TR URehferd shifsTe - 3
N 20 0
A :l A B
40 Q
DF—wvwwwy C
E +II_ A F
40V 100
e

foreft wfiex og & 3w e o BN & 39 Tohe Wepr W foma i 2 ¢ femeft wfex aig i
1 3T § A R = 5 Q 3R S wfetg 8 | & ufeier S <l w9 wfadie gro sie (qmed
qe) T T ST &, 1 = S foreg 1.5 1, TR S 8, FaT /| AR Haor s
2 | S o1 W qitehferd HIfT |

R |~VWV—|
o | Lo () o | e
P
Alg /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| 5 VX

EsE
55/1/3 7 = pT.0.
o |



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 |ﬁ‘NW—|
o | Lo () o | e
P
Alg /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| 5 VX

18. (a) n-p-nﬁﬁi@%?ﬁ?@@%%ﬁﬂﬁﬁqﬁaﬂﬁm |

(b) C-E fa=m & n-p-n i & ffa srfrenerfores &1 31eRm & & fog ufmy
T iU | SHReT Shifoy fom fia srfiyemefores fore Tepr ured feman ST 2 | 3

YAl

ot a1 fepert b1 uftaer i@ Wit sueht srifafy 6t smen Fifse | gae fasf sk
_ Tt auTed w1 oft sTeifga Hifse |
55/1/3 8 %}}g



(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 Tmr i wiwrsr fafew | grtee a g o e w1 STt e TeH o e
| T T SHIFTT | 3

AT

foreht e o “SAuadTR <hl aitareT foiRgu | su fafa 4 smadais & ©a & =g &
HeATUd T ST i3 FHa aUITY F9-= 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 propagating from a denser to a rarer medium.

30 ey R R S S § S A A e A S T A o e B
Teh HId ol Ieci I | ITeh1 3Tl 7 ferfeg |

(b) Tog T H SremmH foega & &1 37Hd S T9@ IR ARHE Ihid &
3T Froll T o THH 7 | 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.
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22.

55/1/3

fehe Torg wwmIeH fefa T forell et grelie (QiaRieh) 1 AmTishd TRE BT |

forelt SereTrent § W@ gad Tl qEd % IgYEE B BIHE gl 15 m 3 A 6
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
5T <6l HETH BT3.8 x 1085 m R |

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) e fopet STmame wIgfora at < aferehan TR ftam STt & A 31 B g fefua
fpe T 2, @t A, B % UGl § WIS Feehich o Tt iieh fifau |

(b) 2 MHz 3R 3R 15 V e aicear i forell ares a1 #1 Aige & % fog
20 kHz 3Tgf1 3R 10 V RIER Sreear o foret dem R o1 saem fora mo 2 |

HIGTH HTheh TREhIoTT SIS | TG HIGTH — Gehieh Teh § W FT T@T ST
g7

(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 ?

10 E%



§23. (a) TrSehcd o foTQ TIRH o1 oM foifau | 35 Tewd shi = hifu |
(b) foreft T e i Frachia & [@1atl o =R wewyet o1 fafau | 3

YAl

T 1 Th-Teh 38 <0 g IFTreh, Tfagraehia 3R oiig qrehia geret o s
o fersremenTdt fareg forfla |

(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.

24 (a) W BREEEE D, D, 31X D, W €=TThi % & & [ JU8-3TRIA FHA:

2.5¢eV,2 eV 33 eV 7 | 70 U HIF T1 BIISANE 600 nm TUICE o JehTT
TG & TR ?

(b) ARG I S BIISRTST T Y=o Ug=TC¥Teh S H T F1 JEvTS 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.

EsE
55/1/3 1 = pT.0.
o |
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(2)

(b)

(a)

(b)

(a)

(b)

(2)

(b)

gug o

SECTION -D

T S B 2 et T ufgent Genfer i ufgeriatt & ot armew wmmaia W
61 ufspan 1 waw § quia Kifsrg | foreh Genfar # d@faa st & fore siee sga=
I |

foret TR ufgert gunia =1 favar=r v d 3mafya o T 2 1 @ wa @
foranfor ot Tam anitar & et o= smmafsa Gunfer < a1y gt femar |
T TS H Hid ol 3R 3 | Tohel HUTE § Tied Sl bl STATd Tiehford
I |

AT

et e faga i fogea W@ & foreft fog W T & & fotu =9 o=
HITSTT |

< T fareg, TRk q, 3OV 91Y H U g ¥ 2m g W W@ § | 37 i 3
g &1 =18 o e Q3 SN +I e aTelt W W 38 YR Wi & 6
foehTa et T 7 | 31may Q i ey 31 fag sma hife |

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.

12 Eﬁ%



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@@WW@WWWE%W@W%W‘?
uftafda s & foru foman Siram 2 3R 35eht SR firgia fofae | 59 gfe o gm
TS 187 o =R Hidl Tl |

(b) oIS BT I Foreeht faega wifer At |1 220 V W 1200 kW 2, 440 V 9 31fa a4
T ATt Toregd T97 | 20 km & | Wrferd T=roT b foTQ SUART 31 ST STt &l ari ol
T 1 gfee 0.5 Q gl fopernfier 2 | 91 et foregd @89 & 4000-220 0=
TG A g Iufestefler W foga wifed wTed hear 8 | ST % ®9 W ared
STfekT - &7 =T HATehei ST |

(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
; [=]4%[=]
55/1/3 13 ! P.T.O.
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(a)

(b)

(2)

(b)

(2)

(b)

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.

SR IR forarde aiEre1ati o o= fave st oot foheal af forfRre et &1 quie
Hifor | 7 o ffer v § sferepror A <t derar & for sioreh sgea= Hifsw |
et TR TRt o R foadq o o %61 g 3 mm 7 | 3¢ 39 B W 620 nm
TUTCE T hIS Thavll JehTeT STRITE STTIA LT 8, I Ue T Teh TR T2 Hife
fafere st gt ife 3fere & st guea diesfora Hifve | 78 3t ol & = H
W 15mz |

JYT

fop ufcfeufert o ot stwafte wreda sht aftareat 1 Seqor foban ST 8 7 mresm &
TSI I I o Fhifdeh IV oh e T TT HINT |

3@ | MY FFER +10 cm; —10 cm 3T +30 cm ®IhE gl & T @& quTE
Safed fore Tu R | 39 TS gy o Sifew wfafers 6 feurf sma A |

+10cm —10 cm +30 cm

O AL
4—30ch_ A

om T em
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(a)

(b)

(b)

- 55/1/3

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.

' 3

+10cm —10 cm +30 cm

O AL
4—30ch_ A

em ™ em
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