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AT 3397 :
(i) @ FeT A & | 3T F97-97 § 7 26 T E /

(i) ST YH-7 5 YT & : GUS 37, TUS &, GUS &, GUS T AN G5 T |

(iii)) @B HH5 IS JAF FH11 IH 3 | TS THSE J97 8, J9F 2 HF & |
GUETH12 J97 8, J9% $ 3 HFH & | GUE T H 4 37% BT U JoIreIka Jo7
BN @IS TH3 Yo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W i3 lahcq 781 & | a9ifd, g b1 aici Tb Jo7 7, i 37l
JIc? U Y97 H 3R qie 371 dic? dil I H S7aikes wI7 JeT7 1637 T 8 |
98 Io1 7 37191 130 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@a sifds [aarsl & gl &7 39917 #T G%d & -

c=3x10%m/s

h =663 x 1072* Js
e=16x10"°C

n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

Il 1 g = 1-673 x 10727 kg
TG T = 6-023 x 1023 ufd 7 Hie
Sieged™ f=dm = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of

four marks and Section E contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the 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=3x10%m/s
h =663 x 10734 Js
e=16x10"°C
n,=4nx 107 Tm A~
g, =8-854 x 10712 C2N1m™2

1

4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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TuE A
SECTION A

1. el Iwarae oi| 1 wiekd gl 38 qHI Ieal shi skl Frsam o sUet 2 | <™
= Uered o 3TYadHTh T A T 8 2 1

The focal length of an equiconvex lens is equal to the radius of curvature
of either face. What is the refractive index of the material of the lens ?

2. wm fagadd B sufedfy et e vered % gaw P forw wwey
faflew | 1

%
Write a relation for polarisation P of a dielectric material in the

_)
presence of an external electric field E .

3. AW dTgehi 1 “Tfasiiciar ge sl giwrivd shifsie | g&ehr wH.31E. (S.1.) 9
faRem | 1

Define the term ‘mobility’ of charge carriers. Write its S.I. unit.

4, 5 pn Tl F 3w s FE W R BT R 2 1

What happens when a forward bias is applied to a p-n junction ?

5.  Torell ooft @ ®.eM. (LCR) 9fWe ®, V;, = Vo = Vi ® | Ik Uk 1 AH
CR I 1

In a series LCR circuit, V} = V. # Vi. What is the value of power factor ?

Qs d

SECTION B

6. Tagq uftuei (Sredt) § s fop@® o @ i o1 Seor@ shifse qen geht gfee
& foru o fafEu | 2

State the two Kirchhoff’s rules used in electric networks. How are these
rules justified ?

55/2/C 4
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7. 3 IEqUl TaRTee A&l 1 Ieoi@ hitie e SAfaetor e dfe foeda T

T o (¥e) o < dhar R | 2
AU

UERIT o HEeR( hl T AT HrRAfAY o o= qoT =R Bl T HIWT | 2

Write the important characteristic features by which the interference can
be distinguished from the observed diffraction pattern.

OR

Explain the basic differences between the construction and working of a
telescope and a microscope.

8. T w3 fam eraen 3at, By = — 136 eV ad1 9 B39, ay = 053 A |
Y A I foh FAAaH el § =ehl I 8T Sidgid o Yo 3ioid
AT T ThAU H 3T AR H Trelg ¢ Sl qUleesd o W H 1 qiedd
BT | 2

Given the ground state energy E, = —13:6 eV and Bohr radius
a; = 0-53 A. Find out how the de Broglie wavelength associated with the
electron orbiting in the ground state would change when it jumps into the
first excited state.

9. (1) UIRH T (FgEd) dqu fefea’ (smh) Joii # 31t (9Q)
i (ferfe) |
(b) FeWI W T WHT WIH YA hl HAY H TIE HIfT | 2

(a)  Distinguish between ‘Analog’ and ‘Digital’ forms of communication.

(b)  Explain briefly two commonly used applications of the ‘Internet’.

10. TESSH T (TeH) o U SR o 3§ AR ol ey Seeh aR @«
BISGISH THTY] o TYFEH H Icdoi @37l hl Hharargaeh SATEAT hl 31 dehd & |
et ¥ % I9AM ¥ H, @1 61 q01eed &1 7F Fd HIT |
[fezm o & : feeat fa R = 103 x 107 m™] 2

State Bohr’s postulate of hydrogen atom which successfully explains the
emission lines in the spectrum of hydrogen atom.

Use Rydberg formula to determine the wavelength of H  line.
[Given : Rydberg constant R = 1-:03 x 10" m™]

55/2/C 5 P.T.O.
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SECTION C

11. 379! & iy stadd X, Y @91 Z fqu e § | 59 ofawe X o ffvea aieean
% TH. (a.c.) @ & g R & ST 11 7, A GRT G dieedl G0 (Th &)
AT H Bd 8 | 9 FAIIT Y B X o @Y AfishA H gt &id & < 7l &
IS foRerm STan B, @1 dieedt ol H fag[d 90 ¥ /4 W Wt 7 | W, Y
o TIF W Z Sl X & 1Y A0 | e ¥ UNT Shell § dieedl ¥ /4 3T &l
2 | a9y SFa¥el X, Y 991 Z =l 98-y |
S T @1 3TaFal o s § GRS @, 36 9id % R ¥ Se fen 9, @
giger <ht fdenen Faffa i |
ITIIY BId hi TR T 9/ o 1< Teh U SH1SE 3R 39 UTH oh Hgd i
SeeiE HIY | 3

You are given three circuit elements X, Y and Z. When the element X is
connected across an a.c. source of a given voltage, the current and the
voltage are in the same phase. When the element Y is connected in series
with X across the source, voltage is ahead of the current in phase by n/4.
But the current is ahead of the voltage in phase by n/4 when Z is
connected in series with X across the source. Identify the circuit elements
X,Y and Z.

When all the three elements are connected in series across the same
source, determine the impedance of the circuit.

Draw a plot of the current versus the frequency of applied source and
mention the significance of this plot.

12. léC & TR B faereT (a1a) kW o1 Udiehtenes &9 0 foafaw | @ 3curfea
ferrest X, ';C 1 wedeh & 1 g 2
fean e & geaE qF, m (T;C ) = 11:011434 u A9 m (X) = 11:009305 u.

39 TshH 1 Q-AT 3TThicdd <hIfTT | 3

Write symbolically the nuclear B decay process of 1(130. Is the decayed

product X an isotope or isobar of 1;0 ?
Given the mass values m (léC) = 11011434 u and m (X) = 11-:009305 u.

Estimate the Q-value in this process.
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13. 10 cm B gl % fopHl 30T <8 % A Toh o ©H & 15 cm P W& 7 |
368 o widfers 1 feafa aon wehfa s AR | 39 swaeen § 20 em skl
o & forelt oraaa gdur 1 el W W W arfe stfw sfafar, aeg
feafa W& a4 2 3

An object is placed 15 cm in front of a convex lens of focal length 10 cm.
Find the nature and position of the image formed. Where should a
concave mirror of radius of curvature 20 cm be placed so that the final
image is formed at the position of the object itself ?

14. f=fafed foga-gredim @M & 36 9gd gL el o %A H ared

Hifore

(a)  vy-(vam) fomot

(b)  HEHaGI

(¢c)  Uom-fortot

(@ e

3TIH A1 hH I9F BT & ? IHAH (AR ! (i) Y2l o 19 & FEW
(Fror) | e (i) Wfees TMaar § = fiehr 7 2 3

Arrange the following electromagnetic waves in the order of their
increasing wavelength :

(a)  y-rays
(b)  Microwaves
(c) X-rays

(d) Radio waves

How are infra-red waves produced ? What role does infra-red radiation
play in (i) maintaining the Earth’s warmth and (ii) physical therapy ?

15. SHL (d.c.) 528 & e W forelt gur dfgept T o &R 84 & TohH
I g9 § Tse HIfT |
fopelt Gemfar <1 &t ‘¢’ 2 | T ol g 39 V'’ dice a% TG foham S
3 | T HHY ITETd, 9l I FH HUTA 1 UlgehieTl o o9 hl gl T8
H e g R fea S B | TR 3 afgwieti & o= %k TH A T
TWEYd T (T2) g R S & FEs Wdie 0 A 1<k<2 3 |
g8 fF=feRga w = avme ue
(a) wenfr 1 afgepreti & = foea-aa
(b)  wenfar & @fea o
T IW h g & foru srawrss e fafau | 3
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Explain briefly the process of charging a parallel plate capacitor when it
is connected across a d.c. battery.

A capacitor of capacitance ‘C’ is charged to V’ volts by a battery. After
some time the battery is disconnected and the distance between the
plates is doubled. Now a slab of dielectric constant, 1 < k < 2, is
introduced to fill the space between the plates. How will the following be
affected :

(a)  The electric field between the plates of the capacitor
(b)  The energy stored in the capacitor

Justify your answer by writing the necessary expressions.

16. ST TS 1 Gla=H Hd BIdT & ? S o &0 & ¥ FAcu-qv=ieies T=g
Jieedl gH Wt 3= foagd-aa 8 39 & A B ?
Teh TNUY 3T hl TEREAT 8 IR SRS hl dicedT H35eh o &9 H SRS

U HIT | 3

HYAT

(a) 3@ & ggrdl 8 T K for fordt gftr sre d g & ik fawa
TR ford 9spR &0 8 |

(b) I fREt pn WY TEIE W HF @Y dleeal FIIE hH! ¢, dl
39 UlYerT fava W &1 I4Te BhT, 919 98 (1) AT S™d 7, 31
(ii) gT=Iteldmes sfd 8 2 3

How is a Zener diode fabricated ? What causes the setting up of high
electric field even for small reverse bias voltage across the diode ?

Describe, with the help of a circuit diagram, the working of Zener diode
as a voltage regulator.

OR

(a) Explain with the help of a diagram, how depletion region and
potential barrier are formed in a junction diode.

(b) If a small voltage is applied to a p-n junction diode how will
the barrier potential be affected when it is (i) forward biased,
and (ii) reverse biased ?

55/2/C 8
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17. Tt vh@Eed g8 W T g dur 4 A 1 TRR AWMd BH &
TehTII-foed Icas BIaT @ | VTS fod 9T W R g9 g6, S YA o9 o
3= |t YAl I STANEfdd W@ §U (1) T i e i ei-ei Sern |,
(ii) smmafaa faferter 61 smafa 1 sem@T ST, SR (i) Ve fawa =i g S 2
Tk g H SR for@et 31ud 3T 1 gfee shifu | 3

>

Light of intensity T’ and frequency V' is incident on a photosensitive

surface and causes photoelectric emission. What will be the effect on
anode current when (i) the intensity of light is gradually increased,
(i1) the frequency of incident radiation is increased, and (iii) the anode

potential is increased ? In each case, all other factors remain the same.

Explain, giving justification in each case.

18.  foreht oifSeet = wishar 3raen o vl &1 ST 8 ? p-n-p IIWEK I Tsh IHUY
MG TR T Hife fF I8 oifsrer yads i wifd 8 & & 7 |
wyee: fafge fob foeet ifoeer &1 (1) 3nuR uden dur w8 sMfufsm ek
(ii) 3cHeish 3Tcafersh MU 41 gran = | 3

When is a transistor said to be in active state ? Draw a circuit diagram of
a p-n-p transistor and explain how it works as a transistor amplifier.
Write clearly, why in the case of a transistor (i) the base is thin and

lightly doped and (ii) the emitter is heavily doped.

19. (a) YERU ¥ 9B foRel 3Te9 (FH) AQGR Hehd I I R a1 H
gR@afdd st shi SATEwhal o T @ HEwqul el 1 Ieaid hifT |

(b) T HIGWh Hohd oh 1Y fohell AT AT qUT i Teh @I SHIEY
3T gWIIST foh $oh STEATTU ¥ IHUMHT A WGTTd auT ohdl ITed e
2| 3

55/2/C 9 P.T.O.
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(a)  State three important factors showing the need for translating
a low frequency signal into a high frequency wave before

transmission.

(b) Draw a sketch of a sinusoidal carrier wave along with a
modulating signal and show how these are superimposed to obtain

the resultant amplitude modulated wave.

20. < T vgrerf o =rerent o foru, fagq-am () o a1 9/ ocd (j) o 9iadH i
T & U T 7% (TTei@) 18T | 39 I & ATcteh-uerd o 37 U o &R
H w1 gE e wehdt 7, fem 3w fagq afwet § () w9 ity qen
(ii) Tt R S H IUIYH Uit b == § foham ST GehaT B 2
TAFLT sl 3T9ATE ATl 1 A mm s~ 61 hife 1 3Mmehferd foham mam 2 | T
off forelt TR & Fo e 1 Fife 1 geq um Tefid £ I Fehdt B | HE9 |
Tose I | 3

Plot a graph showing the variation of current density (j) versus the
electric field (E) for two conductors of different materials. What
information from this plot regarding the properties of the conducting
material, can be obtained which can be used to select suitable materials
for use in making (i) standard resistance and (ii) connecting wires in
electric circuits ?

Electron drift speed is estimated to be of the order of mm s™'. Yet large
current of the order of few amperes can be set up in the wire. Explain
briefly.

21. 9M — gee fm #l fafe | R’ B & foREl aRETE! JareeR 9 (9T <H
HY T AT I8 g § % g T oq fopell formg W, graehia & o e =aeeh
ITed HITSTT | 398 TS o g, W FEIh &7 o foTw =reh foafa | 3

State Biot — Savart law. Deduce the expression for the magnetic field at a

point on the axis of a current carrying circular loop of radius ‘R’, distant

<’ from the centre. Hence write the magnetic field at the centre of a loop.

55/2/C 10
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22. UICRISS i TLEAT hell B g ? A TieRise gRI SISy fob Wehrer shi i <
Thfd T Bt B | FoRel WioRise @ wrefid eRter Rt <o § 1S e
& B, H g (FR) dieiigs W wiid s1e 1 Affoer $o ot & | T
T 4l | 3
What does a polaroid consist of ? Show, using a simple polaroid, that light
waves are transverse in nature. Intensity of light coming out of a polaroid

does not change irrespective of the orientation of the pass axis of the
polaroid. Explain why.

Qug g
SECTION D

23. TSfd @ Wdl | fagq 1 818 39F TEX M o7 | 39 AR § 38 e i
g SR WIAAT 1 ik 38 <R A Wl o 9gd o A 2R @ off | 375
ISt 4, S U e 9, 39 augmn o fagq wite o 3@ JERw § 39 erEd
T T HE & | IS bl S« 3§ <o T Hawd TAH H 37 T, d 38 e
M & AT WeHT AT 5w R fea |

Frfafaa gt & 3T G 4
(a) Torgq wife & uftaed & foiu == dicear =i awes 2 ?
(b) fr= otk o 1 aTerd sAfres St e B | T hifsT |

(c)  TSfa AT 3Tk =TaTS g JErdid & et i fafe |
Ajit had a high tension tower erected on his farm land. He kept

complaining to the authorities to remove it as it was occupying a large
portion of his land. His uncle, who was a teacher, explained to him the
need for erecting these towers for efficient transmission of power. As Ajit
realized its significance, he stopped complaining.

Answer the following questions :

(a)  Why is it necessary to transport power at high voltage ?

(b) A low power factor implies large power loss. Explain.

(c) Write two values each displayed by Ajit and his uncle.

55/2/C 11 P.T.O.
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Qus g
SECTION E

24. (a) I & fgfod wom o, gt qun fommsht safderor et & forw wfceren
(3rdt) =1 U <RIfSTT | 3EE b it <SS o fog sete oged it |

(b) <y foh 38 W § 9 W uTed e e, areda o aFi ke fafal @
e farad 9t o1 STeaRigur |

(c) Tg-fet 9ed o v ol (fecre) i <iterg fopat Bt =nfee e sues
10 3f=rss Tl wora &t & e & i 3 & 3Tt UTd | e,
S 3 i < o9 61 gl 1 mm 2 991 TYH FHI 500 nm TG
B I B 2 5
AT

(a) @ Ul I i Ly QAT Ly 1 HIhd GHAT SposT: f; T £, & | 5 39
YR T eh B @1 T 7 fob Sht 31e1 Toarcll (W €1) 8 | U a%q o™
L, o %8 & T (R) forelt forg W TElt 2 | ©19 & 39 TISH g, 39
TE] 1 TS T G2 o fIT T FoR0T oTR@ osT, 37 399 39
IS <l Hishd gl o foIg s wred <hifSr |

(b) F8l am@ # gl MU FFER fRE BsH ABC % Welh AB W WehIYT i
T foror PQ 3tfaa it 8 3 %elsh AC § 39 YR 1id Bidt & T
AQ = AR.

A

B C
59 4 9 3u fomwr & A7l 1 ewiie & fau fertor s sATee | afe fisw
T I 60° 3 3N U0 & verd &1 quaddis /3 B, @ 3TUaH HI0
e fomre hIvT &1 9 314 shifog | 5

55/2/C 12
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(a) In Young’s double slit experiment, deduce the conditions for
obtaining constructive and destructive interference fringes. Hence
deduce the expression for the fringe width.

(b) Show that the fringe pattern on the screen is actually a
superposition of single slit diffraction from each slit.

(c) What should be the width of each slit to obtain 10 maxima of the
double slit pattern within the central maximum of the single slit
pattern, for green light of wavelength 500 nm, if the separation
between two slits is 1 mm ?

OR

(a) Two thin convex lenses L; and L, of focal lengths f; and f,
respectively, are placed coaxially in contact. An object is placed at
a point beyond the focus of lens L,. Draw a ray diagram to show
the image formation by the combination and hence derive the
expression for the focal length of the combined system.

(b) A ray PQ incident on the face AB of a prism ABC, as shown in the

figure, emerges from the face AC such that AQ = AR.
A

B C

Draw the ray diagram showing the passage of the ray through the
prism. If the angle of the prism is 60° and refractive index of the
material of the prism is /3, determine the values of angle of
incidence and angle of deviation.

25. (a) Tordll wmer fogd-em o wh febw (feed) & g1 S1maw q, 991 q,, A
rnan r, W Ra | W few ke st % 6 s
i |

55/2/C 13 P.T.O.
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(b) Uk EHETE YT ABC 1 Y YT 1 <FalTs [ 2 | 3Heh RSl 9T ShAST:
+Q, +2Q T — 3Q, T foirg AW T T B | A 37 STeAT I HA:
Ay, By @1 C Wﬁ?wrﬁa%mm,aﬁsaqéﬁaﬁﬁaﬁﬁm

1 AT BN, ST&l A}, B, A1 C, %W AB, BC 91 CA % Hed-foig
7 5
A+Q

B (+ 2Q) B, C(=3Q

AT

forerq werere <1 aftamn @fSre | sEeRT T eTE. (S.1) Ak faflaw |

TR % T 1 Ieoig 3R e hifu | foRet BT STTRfd <l WS @’ 7 |

T g I TOq foRHl Toirg STTeT + q % RN ATEL 1 3T FoIad 1 ShiTg |

ST W AN I INEg (F75) i el I56 o A5 (3THI) qAT 6T T

ol i i s 2 wase Hf | 5

(a)  Deduce the expression for the potential energy of a system of two
charges q; and q, located at ?1) and r_; respectively in an external
electric field.

(b)  Three point charges, + Q, + 2Q and — 3Q are placed at the vertices
of an equilateral triangle ABC of side [. If these charges are
displaced to the mid-points A;, B; and C; respectively, find the
amount of the work done in shifting the charges to the new
locations.

A+Q

B (+ 2Q) B¢ C(-3Q
OR

55/2/C 14
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26.

55/2/C

Define electric flux. Write its S.I. unit.

State and explain Gauss’s law. Find out the outward flux due to a point
charge + q placed at the centre of a cube of side ‘a’. Why is it found to be

independent of the size and shape of the surface enclosing it ? Explain.

(a) Tt Fecft & W@-Wevea o uftafia Hhife | foreft afeferem o
WIhed L’ 7 | 399 aTEd foR[q O 1 °H I | T T §ed W,
U Tid Sl o A o 0T Teh s3STeh 9T shitou |

(b) 20 cm YT % Ueh ISR I (@) MNOP i &fcet €9 # Im@ o
Toife MU SrgER, fortt ThemE TR & § @1 T B | grEh e
i feen Seater (2ig) fi=r i A2 | 39 99 H 20 cm s F TR/ AT
T i AT ® aifeh 98 Frashi &F 8 a1t feha S |

20 cm X X X X X X
M N
X X |xXx X %X X X %X X
L sV
X X |x X X X X x X
P O
X X X X X X X x X

() I &F § ST (ehoid §U, 39 o H i@ TR | i e
%I ST | 38 I (TM) | TR 9T e qeh o1 At 2

(i) EHF % HeH b &9 H (A1) Frach Foed a1 Iia forq-aes
T (..U, % qiEad (fomem) #i e &% fou w o

EEIEL 5
AT

(a) e gATRR T HT S A % of R 1 a7 e 3 @ R | =
HIT Yrehi3 &5 @IS hi TS (SHTSY) | € 22z foh 77 o9 (vrw)
@@mwﬁwﬁwmémww
m—IA I

15 P.T.O.
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(b) WW@W‘ZZ’%,W%@T%’%,W@W
T ARl & B hl &I ‘0’ B qAT 3HY Teh R g P yared &
2 | 3Hh! A W1 W qA1 RATITT o g ¢ g0 W feua forelt
Wwﬁﬁﬁémmwﬁmlsﬁwwmﬁgml
WW%@@(’)W%WMWW

-4

vﬁ

(a)  Define self-inductance of a coil. Obtain an expression for the
energy stored in a solenoid of self-inductance ‘I’ when the current
through it grows from zero to ‘T’.

(b) A square loop MNOP of side 20 cm is placed horizontally in a
uniform magnetic field acting vertically downwards as shown in
the figure. The loop is pulled with a constant velocity of 20 cm s!
till it goes out of the field.
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X X X X X X X X X

<~ 1m

(1) Depict the direction of the induced current in the loop as it
goes out of the field. For how long would the current in the
loop persist ?

(ii))  Plot a graph showing the variation of magnetic flux and
induced emf as a function of time.

OR IR
(a) Draw the magnetic field lines due to a circular loop of area A
carrying curren_t> I. Show that it acts as a bar magnet of magnetic

%
moment m=1A.

(b)  Derive the expression for the magnetic field due to a solenoid of
length ‘2 I, radius ‘@’ having ‘n’ number of turns per unit length
and carrying a steady current T’ at a point on the axial line,
distant ‘r’ from the centre of the solenoid. How does this expression
compare with the axial magnetic field due to a bar magnet of
magnetic moment ‘m’ ?
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