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e Please check that this question paper contains 16 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 26 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
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 3397 :
(i) @ ¥eT A & | 3T F97-97 § 7 26 FHT & /

(i) ST YH-7 F5 YT & : GUS 37, TUS &, GUS &, GUS T AN G T |

(Gii) @IS HTHE5 YHE Tdb H11 3FH & | TETHE J97 38, Jab 52 3HFH & |
GUETH 12 J97 8, J9% $ 3 HFH & | GE T H 4 37% BT U JoIreIRa J97
BN G@IETH3 Jo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W Hi3 lahcq 781 & | a9ifd, g bl aici Tb Jo7 7, i 37hl
JIc? Uh Y97 H 3N qie 371 dic? dil F991 § S7aikes 5I7 JeT7 137 T 8 |
98 Io1 7 37191 13T 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@a sifds [garsl & gl &7 399017 #T G%d & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"°C

n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

I o1 GodHH = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 Ifd o™ A

SieeaH M FHIdmh = 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™

1

4re
o

=9 x10° N m? C2

m, =9-1x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 1072 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

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

SECTION A

1. T IR H it T hl J9™=dT =41 gidl & ? 1

Why does bluish colour predominate in a clear sky ?

2. TORJIYd &7 WW¢ 994 (I8) 91 Fi T8l A & ? 1
Why do the electrostatic field lines not form closed loops ?
3. AP "9 A fohw g daw fafer w1 3w g § 2 1

Which basic mode of communication is wused for telephonic
communication ?

4. Tt pecfl & wiwea g &I gR9W T | 3HHT TH.STE. (S.L) AEH
fafeu | 1

Define the term ‘self-inductance’ of a coil. Write its S.1. unit.

5. uig s et arR & fow @ fafim adi T, qen T, W I - V e (%) o o

gfT T & | 39 g ATl # & hH-o1 9 g & H 7 R b 2 1
T,
IT T,
V—

I -V graph for a metallic wire at two different temperatures, T, and T, is
as shown in the figure. Which of the two temperatures is lower and why ?

Ty

IT T,

55/3/RU 4
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Qs d
SECTION B

6. TISSINH WA % TagH H SWX JUN ol oW HH (IYAaW) qEIed w1 AW
ufhferd T | I8 e BEgie WA % WagH % fhE W (3TaTE,
399, qUSTHY) gl 2 2

Calculate the shortest wavelength in the Balmer series of hydrogen atom.

In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does
this wavelength lie ?

7. 3@ # gufu u fagq ufuy St #, o BE & fagd warg | 2 <6 el b,
fargati A o1 D o = fawa=R #1 7m, fr@s o fFEmi % 3w 8 9.

£|I%—|Q| 2
3Q E
F——WwW\» D
1V 717 %Rl
R
2Q
_—~ 3V
A } B | C
6V 4V

Use Kirchhoff’s rules to determine the potential difference between the
points A and D when no current flows in the arm BE of the electric
network shown in the figure.

3 Q

F——wWwWw\» E D
1V 717 %Rl
R
2Q
_—~ 3V
A | | | C
[ B | |
6V 4V
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Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

8. Uk UYh YEAcEl WM % fAT Sl 125 cm AT 5 cm BIHE GRAT % T
i o fou T | afe s\ geweslt @ 30 smadw emar wed S B,
HAfYgeeh a1 AR o s= I gl F1d HT | 2

YT

forelt B¢ qLaall & 31figeash oid qe Afeht ! Bl gREl sHal: 150 cm o
5em & | M SAGH H g Toud aq3ll ol o@d % [ giaRll i SAaed
e fopaft gl 2

Ii¢ 39 gLl ¥ 3 fohciie g feurd 100 m 3= 2ok (HHR) =i q@n S, @
fYgwIsh o\ g ST T 2TaR o Sfdfers it Sarg forat grft 2 2

You are given two converging lenses of focal lengths 1:25 cm and 5 cm to
design a compound microscope. If it is desired to have a magnification of

30, find out the separation between the objective and the eyepiece.

OR

A small telescope has an objective lens of focal length 150 ecm and
eyepiece of focal length 5 cm. What is the magnifying power of the

telescope for viewing distant objects in normal adjustment ?

If this telescope is used to view a 100 m tall tower 3 km away, what is the

height of the image of the tower formed by the objective lens ?

9. THERU ¥ Ugd T Tgid Fehdl i I A Hehdl H HIGA oh SRRl
ifaea & T, T SHRehl o1 Seai@ HIfT | 2

Write two factors which justify the need of modulating a low frequency
signal into high frequencies before transmission.

10. TTSEISH T § Sd hig Soidg Jaid Iuiord Tawel § ~JJan ol s1ael §
GhAU KAl 7, A 3H FoAde ¥ Hrelg ¢ St auleed B o1 gitada g ?

I I I gfee & forw R foafee | 2

When an electron in hydrogen atom jumps from the third excited state to
the ground state, how would the de Broglie wavelength associated with
the electron change ? Justify your answer.

55/3/RU 6
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Qg |
SECTION C

11.  x-378 o I, Wﬁmﬁwwwﬁ%ﬂﬁ)wﬁa%mw
2| ‘g Y G ‘m’ THAH Bl Th H, v éﬂﬁweﬁaﬁu@%@WXY
ada ﬁ 39 YhR YA LAl & Toh $Heh IT-31a¥d, Jraehid & B % ITfeR qun
36k TEAd, QM1 81 QIS H 2@ | RO od §Y 3E HU oh TEY-IY HI @
HIT | 38 HU GRI Fraehid & o G, Toh Fdeht § qF 1 T3 gl o g
SISt 1A I | 3

_)
A uniform magnetic field B is set up along the positive x-axis. A particle

of charge ‘g’ and mass ‘m’ moving with a velocity ;) enters the field at
the origin in X-Y plane such that it has velocity components both along
and perpendicular to the magnetic field _B) Trace, giving reason, the
trajectory followed by the particle. Find out the expression for the

distance moved by the particle along the magnetic field in one rotation.

12. (a) fou mu ooft wer#f.am. (LCR) wfe # foeqq & qon dieedt § el

&1 7 Futfa hifse |
R = 400 Q

V =V sin (1000 t + ¢) —C=2uF

H01000
L =100 mH

(b) uitfaa hifSe for 39 ufay 4 gufia ¢ & 9y foradl anfar =1 o
anfafr Genfer Sirer Se T3 aftaer w6 wifth TTones T (1) & 9T | 3

(a) Determine the value of phase difference between the current and
the voltage in the given series LCR circuit.

R =400 Q

V =V sin (1000 t + ¢) —C=2uF

L =100 mH

55/3/RU 7 P.T.O.
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(b)  Calculate the value of the additional capacitor which may be joined
suitably to the capacitor C that would make the power factor of the
circuit unity.

13. UfRr & ufwefy fm & smuehied &9 % fofu 2w fafen | sah 78w ®
=i HIVT AR F&9 § ue hive fop fovamm g/ S sifwamon i, Tt
forq uftay # forelt danf o oAl @ sHENRE W i =T gR1 e gHesmn
"R 2 | 3
Write the expression for the generalized form of Ampere’s circuital law.
Discuss its significance and describe briefly how the concept of
displacement current is explained through charging/discharging of a
capacitor in an electric circuit.

14. EEIE % fAged o ST | I8 SIS foh ig avadt qumy qe q1eay | fora
ey § 8 gid BT 8 | 3HY S o 3{9adH (99 1 goarad hifSe | 3

Use Huygens’ principle to show how a plane wavefront propagates from a
denser to rarer medium. Hence verify Snell’s law of refraction.

15. 3@ H ST ¢ 9i@ey |, §41iE C, H1 fAuam=r a1 386 dhed Sl 1 7M1
afthleta s | feam mam 8, A W fawa 90 V, C, = 20 pF, C, = 30 uF

C, = 15 pF. 3
i
Cy Co Cs =

Calculate the potential difference and the energy stored in the capacitor
C, in the circuit shown in the figure. Given potential at A is 90 V,
C;=20puF, C;=30puF and C4=15pF.

—] ] —

A Cy Cy Cs

16. e =T O AW el & IUATE o7 qen fasnfa w1 & Sfiw gy w{
HIfT |
L SIS &1 Uoh acteh, ‘B’ fIgd-ames 9 (3.TH.U%.) o U SLHl. (d.c.) @@
YISl 2 | Ak Bl R T@d gy, Arcieh (AR) Wi bt IGeh! TFETs |
THT L d) ST, a1 Tse ShIfST TR STueTE S O SR g B | 3

55/3/RU 8
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Find the relation between drift velocity and relaxation time of charge
carriers in a conductor.

A conductor of length L is connected to a d.c. source of emf ‘E’. If the
length of the conductor is tripled by stretching it, keeping ‘E’ constant,
explain how its drift velocity would be affected.

17. T i foh rygfad g fopefl diciizs @ 8o o o 99T Raeha:
gford ¥ & A1 7 |
(1) I, e 1 Agfed TR fRHT dioise P, W 3Wiid gial @ el T
3T UICRigE P, % T8 @1 A1 g Seent Tid-37&1 P, < dTHd-318
THTR 8 | P, o1 341 319 § feR W@d gy, afe P, &l gHRT ST, d
qIeisel P, A1 P, § YTOTHA Jehts1 <l disrarsti, shast: 1, @ L, § =
qiEa g ?
(i) I, qe L, doret & s= ey [aRay | 3

State clearly how an unpolarised light gets linearly polarised when
passed through a polaroid.

(1) Unpolarised light of intensity I is incident on a polaroid P; which
is kept near another polaroid P, whose pass axis is parallel to that
of P,. How will the intensities of light, I, and I,,, transmitted by the
polaroids P; and P, respectively, change on rotating P; without
disturbing P, ?

(11) Write the relation between the intensities I; and I,.

18. WISTH FThh i TRATYA HINT | FGER H 39T HH Th (1) § FHF F1 @1
7T B 2
1-5 MHz 3T 991 50 V 3T i Tk argeh a0 i 10 kHz g 61 forell

SATTshIA TUT gRT HIgfard fohan a8 S&™ 50% 3T AIged 3c9d 8l & |

ST AIGIAd (A.M.) TUT o T QAT IcTH IR SISl ohl Gl T T
HIT |

3
Define modulation index. Why is its value kept, in practice, less than
one ?
A carrier wave of frequency 1'5 MHz and amplitude 50 V is modulated by
a sinusoidal wave of frequency 10 kHz producing 50% amplitude
modulation. Calculate the amplitude of the AM wave and frequencies of
the side bands produced.
55/3/RU 9 P.T.O.
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19. (a) YEET 9 & oA Afiereores 1o fefu |
(b) UH A JH F JUFHU & Bod & &9 § feafaa FoA # wh
M@ SH1ST | 39 g Hgayul st i fafew s g9 o (Im%) &
fehTel ST Hehdl | 3
(a)  Write three characteristic properties of nuclear force.
(b) Draw a plot of potential energy of a pair of nucleons as a function

of their separation. Write two important conclusions that can be

drawn from the graph.

20. (a) w-foegq yure Y uftgen & dF yrfes Stem @ Yfera weron @

Y | 9ol I |

(b) G&9 H T=t HfC 6 37 Aeqon it =men, g & qir g g =i
T &l Fehdl | 3

arera

(a) WICHl % 3 G&I TUEHT HI i@ HIT hT TN IMELTET
yehTel-fargrq TeteRtor bt Tfud e | foran SiTar 7 |

(b) 39 HHIRU | (i) <geht Agha o (i) FRidh fawa 6t aronsti 61 e
T | 3

(a) Describe briefly three experimentally observed features in the
phenomenon of photoelectric effect.

(b)  Discuss briefly how wave theory of light cannot explain these
features.

OR

(a)  Write the important properties of photons which are used to
establish Einstein’s photoelectric equation.

(b)  Use this equation to explain the concept of (i) threshold frequency
and (ii) stopping potential.

21. ¥l gUC T oM@ & P a1 Q 31 (ZRY) ! Tg=HT | 396 9T T e ()

% TASH & TIU Tem gret S91sT |
AN
B2/ > Y
39 Uiy & FEUd 6 & e ged e (gR) &1 9M fafae aur 391 T
it foafau | 3
55/3/RU 10
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Identify the gates P and Q shown in the figure. Write the truth table for

the combination of the gates shown.
A O—ﬁ . {>¢
Be A P 18}

Name the equivalent gate representing this circuit and write its logic

symbol.

22. et ¥ 3. (C.E.) IfFeX yads &1 afuy @ 18T | g6ehl HRIAY i
Y T TI8 HIFU qAqT 30 Jaede 6l (i) 9 AfeH, (ii) dleedl ofed & fag
e [ | 3
Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its

working and write the expression for (i) current gain, (ii) voltage gain of

the amplifier.

Que
SECTION D

23. T T U@ § T gg Afh 71 9id 30 W H IR IoTs o H-fEa=
I 1 Ige T T B T A1 | ThITH 98 St F9 W R v |
@ gaR TRl Il TEAT & fou faeas | 38 AR Ik TSI @l S
A I TETH T8 T AR ARG 1 DL W I A HATS o €= Bl a5
e |
frfefaa gt & 3w G 4

(i)  WRa H = H fogd #9 gears 61 dieedr qon g fohat § 2

(i)  Aerehe 4 forpq It o1 89 3T i 8, 3T ¥ Al + T,
(ST €T dieedl hi ATavIhal gidl 8 | &1 ?

(i) w EH. (d.c.) Tl & AW & I=IT (IgH) & I B
39T Bl Fehdl 8 ?

(iv) 379 SR ¥ AW g TERIA @ T T e hig |

55/3/RU 11 P.T.O.
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One morning an old man walked bare-foot to replace the fuse wire in kit
kat fitted with the power supply mains for his house. Suddenly he
screamed and collapsed on the floor. His wife cried loudly for help. His
neighbour’s son Anil heard the cries and rushed to the place with shoes
on. He took a wooden baton and used it to switch off the main supply.

Answer the following questions :
1) What is the voltage and frequency of mains supply in India ?

(ii)) These days most of the electrical devices we use require a.c.
voltage. Why ?

(iii) Can a transformer be used to step up d.c. voltage ?

(iv)  Write two qualities displayed by Anil by his action.

g us q
SECTION E

24, IR ARG i TRl & fohell I FHecl grmd (Feadier) % HRiwH
fagra aoun wEifafy # T Al | 398 () wraaE ot (Bw) gresdhi &,
(ii) 7H <18 ShIS 1 FT Y B ?
forell gt (eaardier) & fau Sueht (i) & gunfear 9 (i) dieedr guTfear
ggi shi g T | g ganfear § gig & dieedt GTiEdl 1 9@ STavE
ERIE T 5

HYAT

(a) ThE f o % weE 4 I U ERA A W@ R I ¢ g W
g 89 B % 0 U oo @iew &9, s - g fem %
3w g fafau |
o0 R o % el a1 (o) % g & S 1@ b oRE, x g0 W
feoa, forelt forg P gdhim &9 & fou =ioss sgeoe Hifr, afe sw

a1 @ Togq am verted & @R |

55/3/RU 12
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(b) T Hifoe T sm — \ad Fem @, Urer o giwefie frem = garere
(35U) ' 4 7o,

>
§ B.dl = pl

% &9 H Y =k AT ST Thal &, SRl 1 39 J53 § FiRL T arelt
A G 7 | 5
Explain, using a labelled diagram, the principle and working of a moving

coil galvanometer. What is the function of (i) uniform radial magnetic
field, (i1) soft iron core ?

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a
galvanometer. Why does increasing the current sensitivity not
necessarily increase voltage sensitivity ?

OR

(a)  Write, using Biot — Savart law, the expression for the magnetic
- e -
field B due to an element d/ carrying current I at a distance r

from it in a vector form.

Hence derive the expression for the magnetic field due to a current
carrying loop of radius R at a point P distant x from its centre
along the axis of the loop.

(b) Explain how Biot — Savart law enables one to express the Ampere’s
circuital law in the integral form, viz.,

> =
B.dl = pl

where I is the total current passing through the surface.
25. (a) T hAEEg A S; A S, I THavll qil Icqd HA H SAfdehtor Jet
AT B | A AT S, g Seds ol i e,
Y, = a cos ot AT S, NI Icu= foreeqTod,
Yy =acos (ot + ¢) 2l
fopelt forg R wftomft foreemet o Smam W foiw =osteh wTed <hifg 31
gz foh 39 fomg W ffor,
I = 4a® cos? ¢/2,_5>P'ﬁ|
34 gt qun foameft sfaewto @ fore gfdsry (3rd) Tenfua i |

55/3/RU 13 P.T.O.
Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com
(b) = % fg-farft o safoetor fihsll W oo guta e 2, 99 () & o
Y TS &1 < ATT; (i) Thavll @ld o TAM T Iod JehT3 bl i for

Sq ? 5
Fgar

(a) F&T W M ARG H, JH1I 6l Th o ‘PQ, &g & 59 ABC &
%ol AB W ATl geRt Beteh AC @ il gt 8 | 39 foRtor o Amt @
@ HIfY | geIlse fop

i+ Ze=/LA+ 25
&l & qAT e HA: T sivr 9 Fiq v =1 f&fud = 8 |

B C
AMUA hIU % G fo=a I & Ui ol 29+ o fau o IT%
(JTTH@) SIST | £ & o1 M ~JJaH g o foe 3d (Wfaere) &1 Seoi@
HIfT |

(b)  Tr5w % S0 (A) 1 WH FAAH fo=e™ B0 (5_) & TR B I T
T &g o U0 & JUGdis (u) qAT L A & 9 TFa-y YT It |
Y TUSH ST A 1 9 60° B o T A9edTeh &1 A9 I shilele | 5

(a)  Consider two coherent sources S, and S,, producing monochromatic

waves to produce interference pattern. Let the displacement of the
wave produced by S, be given by

Y, =acos ot
and the displacement by S, be

Y, = a cos (ot + ¢).

55/3/RU 14
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Find out the expression for the amplitude of the resultant
displacement at a point and show that the intensity at that point
will be
I = 4a2 cos? /2.

Hence establish the conditions for constructive and destructive
interference.

(b)  What is the effect on the interference fringes in Young’s double slit
experiment when (i) the width of the source slit is increased;

(i1) the monochromatic source is replaced by a source of white
light ?

OR

(a) A ray ‘PQ of light is incident on the face AB of a glass prism ABC
(as shown in the figure) and emerges out of the face AC. Trace the
path of the ray. Show that

i+ /Ze=/A+ /58

where & and e denote the angle of deviation and angle of
emergence respectively.

B C

Plot a graph showing the variation of the angle of deviation as a
function of angle of incidence. State the condition under which £ &
is minimum.

(b)  Find out the relation between the refractive index (u) of the glass
prism and £ A for the case when the angle of prism (A) is equal to
the angle of minimum deviation (3,,). Hence obtain the value of the
refractive index for angle of prism A = 60°.

55/3/RU 15 P.T.O.
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26. (a) foggd worem = ufenfya $ifse | s@e w.emE. (S.1) uEe fafEe |
“feorAgfash § TeE w1 faw forel off R 1 AIsw (M) % Fad
Is31 o T HcF 2 |7 Toh SUYh IS8 ohl TERIAT § 39 I i g
HIT |

(b) TRE % frw % Iwm g fag i foh wehmmE stmafa Mo s
(@) o i foegq-as 1 99 3 g g | 5

arera

(a) forelt T dfgemt (wie) @orfa # dfad ot & ol <o goad
HIfre | za@ foret fagq-a & ol wvca & fofe =9 e i |

(b) IO ®9 W AENM Th U Ulgehl (W) FLME Hl Th I Gaqd
(S Tt YR &) SRR "uTie % g | e w7 | 98 guise
6 3@ Taom o gfbaa ot 1 OF I § 31efva (Tshel) i |
Hfad St o A & %A BT | 5

(a) Define electric flux. Write its S.I. unit.

“Gauss’s law in electrostatics is true for any closed surface, no
matter what its shape or size is.” Justify this statement with the
help of a suitable example.

(b)  Use Gauss’s law to prove that the electric field inside a uniformly
charged spherical shell is zero.

OR

(a)  Derive the expression for the energy stored in a parallel plate
capacitor. Hence obtain the expression for the energy density of the
electric field.

(b) A fully charged parallel plate capacitor is connected across an
uncharged identical capacitor. Show that the energy stored in
the combination is less than that stored initially in the single
capacitor.
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