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e Please check that this question paper contains 16 printed pages.
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e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
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students will read the question paper only and will not write any answer on
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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. ORI & W@ ¥9d (35) 99 =i &l a4 @ ? 1
Why do the electrostatic field lines not form closed loops ?

2. 3HH 9R H fhE gt F=R oty 1 3w g 8 2 1

Which basic mode of communication is used for telephonic
communication ?

3. =0 AN H At T hl YuHEar w4 il 7 2 1

Why does bluish colour predominate in a clear sky ?

4. gig o fpet AR & faw gt fafm amai T, 9 Ty, W I - V oTor@ (%) o |

S T 2 | $9 QM 19l § § SHH-H1 q19 g8 § HH & 3R =4l ? 1
Tl
n r
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,

V—

5. Tordfl pecfl & T 9g i TR T | 3ERT TH.ATE. (S.1) U
fafeT | 1

Define the term ‘self-inductance’ of a coil. Write its S.I. unit.
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U
SECTION B
6. TUNU ¥ Ugcl f 3Tgfd Tehdl i 3= TGN Hehdl H HIGA ch STaTIhdl
ifarea & foTu, T SRehl o1 Seai@ HIfT | 2

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

7. TSN U] o TWaH H G AUt h e HH (FIHdW) qUIeed S qH
gfehferd hINTT | I8 qUIC BTSEISM WHTY] & TUFH o fohd T (37aTH,
99, GO | g ? 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 ?

8.  TEGSH T H T§ g IIFH qid I el § =Aad Sl e §
GhUUT HIdT 7, A1 3T AR & Trag ¢ Sl aUlesd § o1 Yiadd ghm 2
39 IR HI gfee & fofw SR fafaw | 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.

9. 3@ # gwie My fogq gfwy Set #, 4S1 BE @ fogd yare 7 g4 o feufa o,
fargati A o1 D % = fawear=R #1 AW, fr@s % Fmi & 3w 8 9.

T | 2
30 B
F—VvWwWwa D
1V T éRl
R
20
— 3V
Al —c
B |
6V 4V
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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.

3Q E
F——WwWw\» D
1V_“_ %Rl
gR
2Q
_— 3V
A | |I C
| B |I
6V 4V

10. U% HYH HEAGH o % U MUl 125 cm AT 5 cm HI%hd GRAT % ol
ST o few o § | 9fe 5@ gemet @ 30 stEdH ewdr gt weh @,
HAfgEIh T AR o s= hl gl [ HIT | 2

AYAT

forell BI¢ graefl & Afigwae oig qu1 AT hl BIhE gl SHAM: 150 cm T
Sem ¢ | WM TANH § @ @ aeqell W gEH % fag greefl i smadn

g fepat BT 2

I 39 T ¥ 3 Toraimiet g feu@ 100 m 39 2R (HHR) i <@n 9, @
UG THF GRI ST, T TER o Sffonsl hl g fehaHl g 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 cm 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 ?
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SECTION C

11. Tt @3, (C.E.) 2ifset yads &1 ufuy oM@ smmEe | gaehl srifafy i
YUY T TF SIS qAT 39 Yaeieh hl (i) &R Afed, (ii) dieedl dfed & o
e fafEn | 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.

12. (a) R o & o Afeafoes o fafe |
(b) TH @AAH FH o JUFHU % Bod b &9 § RIS Ho F TH
M@ ST | 39 g Hgwayul fsst i fafew s g9 stome (Im%) @
fepTer ST Hehd % | 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.

13. (a) ehrI-faga wva i gftgeTt § 9 grnfies stewem @ ufara cteton s

geq o guik HIfTT |

(b) TAT H ==t hIfSTT foh 31 @equn <hl AT, RIS o U g g i
TEl & wehell | 3

YT

(a) HICHI % 3 &I TUIgHl I Ioch@ T TehT ITAM AEEE
TehTRI-forgld TRl ohl TATTUG i | TRl ST 2 |

(b) 39 WHIRUT € (i) ol Afa a0 (i) TR fawa st aronai i =amen
HIT | 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

55/2/RU 7 P.T.O.
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(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.

14. (a) fou T ooft var. s em. (LCR) 9ituy o foqq & e dieedl H el

&1 g futfa hifse |
R = 400 Q

V =V sin (1000 t + ¢) —C=2uF

O
L =100 mH

(b) Uirfaa HIfST T 38 ufay ° guifia ¢ & @1y forad anfar =1 o
Al GeTier Sitgr Se fop afte 1 itk 7o T (1) &1 ST | 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

(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.

15. UfRR & ufweiy fm & =mushied &9 % fofu 2w fafen | sas 7@ ®
=i IfT R w89 § oA hife fop foremam gmr i sifwemen 1, fee
forerq afty o foreft Genfear o s1aifda 9 ARG BH i Tt g Ha auemn
ST Eehal 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.

55/2/RU 8
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16. EEUE % fUgrd % IW 9 Ig WSy foh his THd qUy 99 qiegq 9 fora
ey § 8 i BT 2 | 399 T o A9add [ 1 o i | 3

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

17. I8 gIQ U 3R H P a1 Q T2l (gRT) Sl UGTHT | $eh IMT TT 7} ()
& GASHE & T Tcam 9ol S48 |
T

Ao—?

Be—1 "~/
39 ufmY & FEfd 6 & e e e (gR) &1 9m faRaw qen 3uet @&
Jeiteh feIRam | 3

Identify the gates P and Q shown in the figure. Write the truth table for

the combination of the gates shown.
A 0—\ . {>¢
B P 18}

Name the equivalent gate representing this circuit and write its logic

Q

symbol.

18. 3@ H ST ¢ 4imey |, §EE C, H1 fAHar=rR don 386 dhad Sl 1AM
gfteford hifSe | feam mem 8, A W fawa 90 V, C, = 20 uF, C, = 30 pF a1
C, = 15 pF. 3

. 1 | 1 1

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 Cg5=15pF.

A
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19. et ot o 31aW arghl & Auarg o an fasfa #e & = wrery w@a
T |
L TS 1 Ush acteh, ‘B’ fagq-aregs 9 (3.01.U%.) & U SLH. (d.c.) €A
"Il 2 | A B Wl fR T@d g, Aeeh (AR) i Gt I8eh! aFaTs
T R & S, o Tgee HIfST foh 3T9aTg ST W R e g | 3

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.

20. T Hive o rgfaa s et dioitizes @ g T & UwaTq Raeha:
gferd @ & e R |

(1) I, e 1 Agfed S fRHT dioise P, W Ul gial @ el T
3 Ieiiss P, o 9TE W@ 91 @ N8 TRa-7& P, % qd-& %
THTR 8 | P, ol 341 319  feR W@d gy, afe P, & gAR ST, d
qIeisel P, A1 P, § YTCTHA ehts1 <l disrrati, shawr: 1, ao I, § =
qiEa I 2

(i) I, q L, doet o o= ey ke | 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, ?

(i)  Write the relation between the intensities I, and L,

21. WIS HIohTh hl TNHTNT HIWT | SGER H FEHT TH Th (1) & HH T @I
T 8 2

1-5 MHz 3R 991 50 V 3TR-M i Tk argeh a0l &l 10 kHz a6l forelt
SATEHIA AT g TTgferd foha Sitat & fe@ 509 M wige 3cq9 8T ® |
T WIEIAd (A.M.) TUT o TR QAT IcTH IR Sl chl Gl T qHheH
I, | 3
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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.

22. x-318 % W, TATHS foun O v wHuuE grhE & B wonfud fpan s
3| ‘q AN qAT ‘m’ FEEH HT T HI, véﬂﬁwésrﬁ@%@thY
wﬁwwmaﬂm%%méﬂm W%B%aﬁﬂam
3ok TFSEd, g1 Bl [GRITSAT H § | RO Gd §U 39 U b T&U-UY HT @
I | 39 07 GHT kT & o ST, Toh TR H§ 0 I T3 g o fAg
ST [T T | 3

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

of charge ‘@’ 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.

Qus q
SECTION D
23. TH {7 WA H Th gg ANk A1 4ig 3794 T H e’ IS o HA-fe9 b
ToRIq-FIF ! 9CT 1 T HL T AT | THTh 98 @t B3 | R g7 |
g GARt ITh! Uit HEIal o [T Foeds | 36 Aot I GSI 1 &
AT Fd TETR T8 T AT R ARG I T F I T TR 5 = a4
T fea |
frfafaa st & 3w G 4
(i) 9Ra ¥ = H forpq o9 geers i ieear qon g fRat 7 2
(i)  ATrehd 4 o[ IRt 1 89 ST Hid 7, ITH & AT i TH,
(TeTard €T Sieedt hi ATawThal Bidl & | 41 2
(ii)) 1 . (d.c.) Aeeal & AW o IFIA (IgH) & AT TEBHT Hl
T Bl TRl B ?
(iv) 39 S A Ao gRI TS g Uit T e HIT |

55/2/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 :
) 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.

Qus q
SECTION E

24. (a) T HAEEG WAl S; qAT S, I THaAU q@ Icqd A W SAfehtor Jet
A1 B | A AT S, g Seus ol i e,
leacosmtﬂms2§mmﬁ$w,
Yy,=acos (ot +¢) 3 |
fopell forg T oo foreamom & 3T & f0iT =9 9o hifvg,. 3R
guIisT foh 39 fomg W ffore,
I = 4a? cos? ¢/2,@Tﬁl
3o |t qen fommeft safaetor & fore gfdere (wd) Tenfia Hifse |

(b)  F o feferl s & sufoentor fhoil W o wwre ien ], S () @a @l
<] =SS 9T < JMT; (ii) ThdAvl Gld o LA W Iad YhIT 1 Gid Tor
S 2 5

AYAT

55/2/RU 12
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(a)

(b)

(a)

55/2/RU

IE[ <MW T MG H, T hl Teh om0 ‘PQ, i & 57 ABC &+
%ol AB W AT geRt Beteh AC @ il gt B | 39 foRtor < Amt @
I HIf | gige fh

i+ Ze=LA+ 25
&l & qAT e HAN: Tarre o1 g Fiq v 1 &g = 8 |

B C
AYd S & Y e w0 & gigdd = cuie & o ™ 0w
(ST@) FEE | £ & 1 U —IaH & o 1T 3 (fda-4) i Seoid
Hif |

TS5H o 10T (A) 1 0H AW To=e I (5, ) % SR B hi A
T g o fUSH & A9 (u) 997 £ A & 9 TF-g 9T shifg |
508 TISH 10T A 1 A 60° B o oY 39adish &1 9 Ied hifse | 5

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 + ¢).

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.

13 P.T.O.
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(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+ /38

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 £ &

1s 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°.

25. (a) Taga v i giwfyg ife | et w.emE. (S.L) A fafEu |
“fer-agfah § mea w1 frem fRe ot SRR = TTew (1w % H9a

gs3i & oI oy 2 17 U IUYh IS 1 TRl ¥ 39 hYA Y gfe
HiT |

55/2/RU 14
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(b) TRE % W & I9m g g Fifve for v stmafya mefia s

(@) o i foegq-as 1 99 3 g g | 5
Jrera

(a) et Tamm dfgewr (wie) gurfa & d@fad St & o =i Sgoad
HIfre | aa foreht fagq-a & ot wvca & fofe =9/ e hifsre |

(b) U &Y ¥ AERMG Th THR IfghT (W) T i Th 3 Faad
(31 3 YPR &) IFTANG quThes & o &’ & et T ? | I8 s
6 3@ Taom o gfad ot &1 OF I § 31efva (Tshel) guiie |
fed ot & A © HH 3 | 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.

26. AMIfehd AN@ I WAl ¥ fhefl o Fecfl grmmd (Vo) & HriwH
fagra qon srifafy st wre Hie | 358 () Twremm ol () gradhe &,
(i) T Mg SIS T FT Y™ 8 ?
Torell grmTd (Teaqrdier) o fau 3Weh! (1) o Fumfear o (i) dieedl gumtear
ugi <t gt € | g ganfear ® gfg | dieedr gUTedl 1 SeAT SAah
ERUE R 5

YT
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() T 4 @t % oreEa @ 1 U AR @ @ | g T g W
G & B % fory o ok afew w9, ww - wed B
3y ¥ fafan |
38 R e & foreh umr (S@) % g @ SEh 319 & ofew, x g W
fooa, foret forg P W g &9 & fou =i ogeaw Hifse, afe 5@

a1 @ foga am varted & @R |
(b) T i fo s/ — wad Fem 9, Ufreer o giwefi fem < aarere
(35U T T Fo,

- o
§ B.dl = pl

% &9 H Y FH RAT I TRl 2, &I 1 39 I3 § FohL oA el
FA 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, (ii) 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
- - -
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.
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